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THE BEHRING SEA TUNNEL. 

It is unfortunate that a p roject for Lhe constr uctIOn 
of a railroad in Siberia, to run from Behring Sea to 
a junction with the Siberian Railroad, should be handi­
capped at its very outset by identifying it with the 
absurd and impos::;ible proposal to buil d the railroad 
tunnel beneath Beh ring Strait. Like the English 
Channel tunnel , the Behring Sea suggestion is one that 
seems to hClve taken a firm hold on the mind of what 
might be call e d  the engineering romanticists, and it 
takes only a very slight occasion to upen the flood 
gates to a whole mass of rhapsodical outpourings 
about the::;e "engineering triumphs" and "masterpieces 
of modern construction," which are to  bring "unlim­
ited benefits to commerce." As a matter of fact, n ot 
even the English Channel tunnel, which would cer­
tainly  command from the very day of its  opening a 
hea v y t raffic, if not profitable financial returns, is 
likely to be built for several decades to come, if ever. 
As to the Behring Sea tunnel, it would be located at a 
distance of 3 ,000 miles from the Siberian Rai lroad, and 
a Dout 2,000 miles from the nearest point on the must 
nurtherly  uf the transcontinental railroads in America. 

Undoubtedl y the activity in railroad cunstructIOn 
which is evident tu-day i n  Alaska will be permanellt; 
and if the country fulfills its great promibe of unex­
plored mineral wealth, no doubt the Alaskan railroads 
will be carried well up to Behring Strait. It is also 
certain that Alaska will  ultimately be connected by an 
all-rai l  ruute with the rail road system of the rest of 
the United States. The prospects of a connecting rai l­
road in Russian territury are at present apparently 
dependent upon the success of an Ame rican company, 
whIch has been seeking con cessions from the Rus­
sian government. Their efforts, according to recent 
cable dispatches, have been successful, the Czar being 
favorably disposed toward the enterprise. This com· 
rmny, which believes that Si beria is as rich in gold as 
Alaska, offers to construct a tunnel and build a road 
3,000 miles long from Eas t Cape to Kansk, in the gov­
ernment of Yeniseisk, where it will join the Siberian 
rail road ; and III considera:ion of this, the  company is 
to receive alternate sections of eight miles un either 
side of the line, together with valuable mining conces­
sions. Should this road be built, its suurce of revenue 
would be entirely local, and any returns must neces­
sarily wait upon its settlement by immigration anti 
the development of the supposed mineral wealth. 

That there will  ever be a considerable amount of 
through travel b y  way of Behring Sea is very unlikely, 
or that a Siberian-Alaskan route would ever become, 
even in the event of the construction of a tunnel, a 
popular route between the United States and Europe. 
The construction of the tunnel would be an enormously 
costly undertaking. With its  approaches it would be 
not far f rom forty miles in length, and because of the 
extremely high cost  of  le'.bor in that inhospitable 
region, the total cost would probaDly exceed one 
hundred million dollars.  But the most serious ques­
tion of all, as showing the impracticability of a tunnel, 
is that of the great depth to which it  would have to 
be carried. The depth of water is variously stated at 
from 160 to 170 feet, which means that the su b-grade 
of the tunnel would have to be at minus 200 feet, i n  
order to secure fi r m  overlying material, a n d  a rock 
which was impervious to water. Should any fissures 
be encountered at this depth, the tunnel would have to 
be abandoned ; for the use of the pneumatic process 
would be out of the question, the corresponding air 
pressure of about 90 pounds to the square inch being, 
of course, fatal to life. 

••••• 
SEVEN·HUNDRED-MILE ELECTRIC TRANSMISSION. 

It is gratifying to note that the technical press has 
sounded a note of warning against the preposterous 
proposal to generate hydraulic-electric power at the 
Victoria Falls of the Zambesi River, and transmit it 
over a distance of 745 miles for use in the gold mines 
at .Johannesburg. But, although the proposal to de­
liver this power at a figure that would be at once 
economical to the consumer and profitable to the com-

Scientific AIIlerican 

pany has been rIdiculed by the technical press, the 
lay pu blic IS l iable to be misled by a scheme which, 
on the tace of it, would seem to hold out flattering 
prospects of s uccess. At the present time the most 
important transmissiun of energy for commercial pur­
poses is that frum Niagara to B uffalo, where the dis­
tance cuvered does not exceed a buut 20 miles. 'fhe 
longest transmission, according to pr.9sent information, 
is that which is in successful operation in Cal ifornia 
over a distance of about 220 miles, so that the pro­
posed transmission line in South Africa will be 
340 pEr cent longer than anything that has yet been 
attempted. According to Prof. William E. Ayrton, 
who not long ago made a severe criticism of the 
scheme in the London Times, the J ohannesburg min­
ing district consumes about 150,000 horse-power, at 
an average cost of $100 per horse-puwer per year. 
Niagara sends 24,000 h orse-power to B uffalo, where it 
is sold at about $125 per horse·power per year, and 
BuJfalo, as we have noted, is distant from Niagara 
only 20 miles. Furthermore, ill the neighborhood of 
Johannesb urg are abundant supplies of coal, of which 
an excellent quality can be delivered on the Rand for 
from $2.60 to $2.00 per ton. Even if the Victoria 
Falis plant were to be built, and a great transmissiun 
line constructed, it is not likely that the important min­
ing industries in .Johannesburg would be willing to trust 
the operation of their costly plants to the integrity of 
a few copper cables extending for over 700 miles 
through the wilds of  a savage country. 

... ' ... 
CHEAP ALCOHOL FOR MOTORS. 

Alcohol is so important a fuel that its industrial 
use should n ot be restricted by heavy taxation. No 
doubt the laws which render its use burdensome to 
those who would employ it  as an engine fuel have 
been enacted in the interests of the common guod, and 
yet sume legIsl ative encouragement shoul d be given to 
the empl oymen t of low-grade industrial alcohol which 
is unfit for consumptIOn without in any way removing 
existing limitations to the sale of wines and liquors. 
The benefits to be derived from a free use of  alcohol 
in the arts have been clearly set forth by Prof. Elihu 
Thomson in a statement made before the Ways and 
Means Committee of the H ouse of Representatives, 
which statement will be found summarized in the fol­
lowing: 

At the works of the General Electric Company in 
Lynn d. Deutz alcohol engine-a type of engine made 
in Germany especially for use with alcohol-was re� 
cently tested and the j'esults have been such as to 
prove without doubt the entire suita bility of alcohol, 
if cheap enough, as a fuel for internal-combustion en­
gines. This particular engine is to be sent to the Isl­
and of Cuba and coupled to a dynamo for lighting. It 
will  be operated with the cheap Cu ban alcohol,  which 
is suld there at about 12 or 15 cent.s a gal lon. A few 
sall oas uf this alcohol was obtained and used in the 
tests and it was found to be a high-grade spirit COll­
taining 94 per cent alcohol  by volume and 6 per cent 
water, or about 90 per cent alcohol b y  weight. While 
it is not methylated or denatured, there is no ques­
tion that the behavior in the engine of denaturated or 
methylated spirit would be identically the same as 
with the pure-grain alcohol.  

To o btain this sample of  Cuban alcohul i t  was neces­
sary that an import tax uf $4 a gall on be paid with 
other charges, which increase the cost of materia l  
enormollsly as comparod with its actual value in Cuba. 

The experiments developed the fact that alcohul is 
suitable as a motor fuel even when it contains as high 
a percentage as 1 5  p e r  cent of  water_ Notwithstanding 
the fact that the heating value of alcohol, or the IlUm­
bel' of heat units contained, is much less than that in 
gasoline, it  is found by actual experiment that a gal­
lon of alcohol will develop substantially the same 
power in an internal-combustion engine as a galion of 
gasoline. This is due to the superior efficiency of  
operation when alcohol is used. Less heat  is thrown 
away in waste gases and in the water jacket. 

The mixture of alcohol vapor with air stands a 
much high er compression than does gasoline and air 
without premature explosion, and this is one of the 
main factors i n  giving a greater efficiency. It fol­
lows from this tbat, with alcohol at the same price 
as gasoline, the amount of power developed and the 
cost of the power will be rel atively the same so far 
as the fuel itself is  concerned, but on account o f  the 
higher efficiency of the alcohol, less cooling water is 
required, or a less percentage of the heat of combus­
tion is communicated to the cylinder walls of the en­
gine. The exhaust gases from an alcohol engine 
carry off less heat. They are cooler gases. 

Exhaust gases from a gasoline or kerosene engine 
are objectionable on account of the odor. I n  the tests 
of the Deutz alcohol engine there was absolutely n o 
such objection with the alcohol fuel, the exhaust gases 
being but slightly odorous, or nearly inc;' ()rous. Al­
cohol possesses a considerable tolerance as to richness 
or poorness of the mixture in th e  engine, and even 
when there is considerable excess of  alcohol for the 
air the exhaust is not disagreeable in odor, a con·, 
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dition which with either gasoline or kerosene leads to 
a smoky, bad-smelling exhaust. The importance of a 
fuel which does not produce disagreeable exhaust gas is 
greatest in the case of stationary engines of consider­
able power, 117s in that caHe the exhaust is emitted in 
one locality and may bec;ome a source of n uisance. 
Tilis has often been experienced with gasoline 0)' kero­
sene engines and has tended greatly to limit thell' ap­
plication, particularly in densely built-up sections. 

A large number of agricultural products are easily 
capa ble of  being converted intu alcohol, and such pr� ­
d ucts as are unmarketable, either from overabundance 
of crops or dEfective growth or  damage, are still avail· 
able as sources of supply. Hence each agricul tural 
district would be able to supply itHeU with all the 
motor fuel needed and at the same time prod uce for 
other districts. Inasmuch as alcohol can be st.ored 
in tanks for an indefinite perio(! without change in its 
nature, any surplus production of alcohol can easi ly  be 
taken care of. A pruminent beet-root sugar man ufac­
tur e r  gave it as his opinion that from the waste of 
the beet-root sugar industry alcohol could be produced 
at a cost of about 1 f) or 12 cents per gallon. It is 
probably true that from other agricultural wastes, 
such as fruit pa rings, fruit partly decayed, surplus 
corn, etc., a cost equall y low migh t be realized. 

It is reasonable to infer that, freed from tax, there 
is n o possible su bstituLe for this valuable fuel which 
c,ould be supplied at such a low cost. It lllay 11e meu­
tioned in conclusion that the efficiency-that is, the 
ratio of the conversion of the heat units contained in 
the fuel  into power-is probably higher i n  the alcuhol 
engine than in engines operated with any other com­
bustible, and doubtless, on account of the comparative 
newness of the alcohol engines, there is still  room fur 
some improvement in that respect. 

........ 
A PRACTICAL APPLICATION OF THE AVERSION OF 

EELS FROM LIGHT. 

According to the BIOlogical S ociety of Copenhagen a 
very interesting and novel experiment is shortly to be 
made i n  the northern portion of the narrow straits 
called the "Little Belt ."  Electric lamps are tu be 
fixed at the bottom of the sea, with a view to prevent­
ing the conger eels from making their way out into 
the open sea, to the great detriment of the coast fish­
ing industry. Eels belong to the Muramid<e, a family 
of physostomous fishes distributed in almost al l  fresh 
waters and seas of the temperate and tropical zones, 
The two B ritish forms are the conger (Conger 'Vul­
garis) and the commun eel (Angwlla 'VulgansJ. The 
conger is scaleless, and has a wide dis tributiun in the 
sea; it reaches a length of 8 feet, but rarely exceeds 
6 or 7 feet. 

The eel is a peculiar creature in many ways, and it.s 
propagation has always been involved in mystery; the 
floating eggs of some species of eels have been found 
in the Bay of  Naples, and the young have been recog­
nized in small, peculiar, transparent fish, formerly 
known as Leptocephali, which, by the bye, undergo 
interesting transformations. It appears certain that 
eels migrate into the sea to spawn, that the spawn 
is pelagic, and hatches in the sea, where the yo ung 
un dergo their transformations. The males are smaller 
than the females, and the eggs are very numeruus. 
Eels are much esteemed on the Continent and in Eng­
land, London boasting of several eel-pie shops, and fish 
restaurants where stewed eels and pel soup are prum­
inent items of the bil l of fare. In Scotland there is a 
great prejudice against them, and also in some other 
countries SL.ch as Abyssinia. Eels are imported large­
ly  from Holland and Denmark, in which latter country 
the experiment referred to is being made. 

Another p eculiarity of the eel is that it shows a 
marked fear of light. ; to such an extent is this the 
fact that the conger will not migrate to the open sea 
when the moon is at the full. This weakness is to be 
turned to good account, in order to confine the cunger" 
withL1 the l imits of th e  Little Belt; this wil l  be done 
by having the northern egress of the straits brilliantly 
illuminated by means of groups of powerful electriC 
lamps securely fastened at the bottom of the sea, so as. 
to con,trol the point of exit in question. 

. .. 
THE CHANCES OF LIVING IN A MODERN BATTLE. 

In Homeric days a battle was a conflict of armed 
mobs. The n earer yuu got to your assaIlant, the bet­
ter was your chance of  killing or being killed. The 
bigger the man, the better were his chances i n  the 
strife. In these piping times of meehanical warfare, 
the situation is reversed. Battles are fought at ranges 
of a mile or so. The smaller the !pan, the less are his 
chances of being hit. An ingenious mathematician hel"; 
figured out that Jlerhaps the casualties on the Japa­
nese side must' have been considerably less than those 
of the Russians in the recent war. if i t  be ass umed that 
the marksmanship of  eClch was equally good. 

The advantage of the Ja)lanese was inversely as tj:le­
cubes of their h eight and breadth. The average tar­
gets offered by each to the enemy are as the cubes of' 
1,585 and 1,642. or as 106 to 118, an advantage in favor 
of the J apanese ot a bout 12 per cent. 



AN OPEN LETTER TO THE MAYOR. 

To the Honorable the Mayor of New York City: 
In making the departure ,from the conservative 

policy of this journal, which is involved. in our address­
ing the present open letter to the Chief Executive of 
this cit)', we believe that your Honor will credit us 
with being actuated solely by motives of concern for 
the interests of the great municipality over which you 
have always exercised such a faithful oversight. 

We feel that sufficient justification is found for this 
letter in . the fact that its subject matter is such as 
comes peculiarly within the province of a journal 
which, for the past sixty years, has devoted much of 
its space to the exploitation of the great engineering 
structures that have so largely contributed to the 
fame of the city of New York. 

In the discharge of your multifarious duties, you 
must necessarily depend for information and guid­
ance upon the representations made to you by the 
heads of your many departments; and in cases where 
the subject matter is of a purely technical character, 
as, for �nstance, in those coming within the province 
of the bridge department, the correctness of your 
final judgment must necessarily depend upon the com­
pleteness with which all sides of any subject of con­
troversy are laid before you by your technical advisers. 

The object of this letter is to present for your can· 
sideration certain facts regarding the present deplor­
able delay in the construction of the Manhattan 
Bridge. We believe we are justified in saying that 
among all the important public works now under con­
struction, there is none so greatly needed as this; and 
none, therefore, in which more strenuous effort should 
be made to facilitate rapid construction. Yet, as mat­
ters now stand, we are confronted by the astonishing 
fact that, after two and a quarter years of incum­
bency of office, your Bridge Department has not only 
done nothing toward the actual erection of the steel­
work of this bridge, but the specifications are not even 
yet in shape for the bridge companies to put in their 
bids. Considering the urgency of the work, this alone, 
it would seem to us, is a delay which approaches, If 
it has not already reached, the proportions of a public 
scandal. 

The situation is gre8tJy aggravated by the fact that, 
when the present department took office, it found on 
file a complete set of plans for this very bridge, 
which had been designed by engineers of acknowledged 
authority on suspension bridges, and approved by a 
non-partisan commission of some of the most eminent 
bridge engineers in the world. That the indorsement 
of this commission was in the highest degree authori­
tative, will be evident to your Honor when we men­
tion that it included the late Mr. Morison, a past 
president of the American Society of Civil Engineers, 
and Mr. Theodore Cooper, whose Specifications for 
Bridges are standard throughout America. The plans 
which your department found on file had been drawn 
with a special view to economy of cost and rapidity 
of erection; features which were gained largely by the 
substitution of the eye-bar chain for the wire cable. 
The expert engineering commission referred to in­
dorsed the plans in every particular. Had bids been 
called for and the work pushed forward, it is certain 
that the bridge would at this time have been three­
fourths completed, with the prospects of its opening 
within the period of your present administration. 

In spite of the city's urgent need of the bridge, the 
engineers of your Bridge Department, who must have 
been aware that the indorsement of engineers of the 
high professional ability of the members of the expert 
commission placed the practicability of the eye-bar 
plans beyond question, took the astounding course of 
ignoring these plans altogether, and committing the 
city to the delay and expense involved in preparing a 
new set of plans of their own. 

This action has involved already an expenditure of 
$100,000 for new plans; a delay of two and a quarter 
years' in the construction of the bridge; and a lawsuit, 
due to an illegally-drawn specification, which may 
easily cost the city $500,000 in damages. In justifica­
tion of their action your Bridge Department has 
alleged that the eye-bar cable design would cost more 
and take longer to build than the wire-cable design. 
It has been suggested by this journal that in order to 
place the two sets of plans on an even basis, they both 
be submitted to an independent board of engineers 
for comparison. Your Bridge Department has always 
opposed, and very strongly opposed, this suggestion. 

In order to ascertain from the bridge companies, 
who will be likely to bid en the Manhattan Bridge, 
their opinion as to the merits of the two designs, let­
ters were recently sent by the Merchants' Association 
of this city to several of the leading firms asking for 
their opinion. They replied that they would be pre­
pared to build eye-bar cables which would be up to' the 
Bridge Department specifications; that the bridge 
would be cheaper to build; and that it could be built 
in less time than a bridge of the wire-cable .type. 
They also stated that they would be prepared to' bid 
upon the plans of the' eye-bar cable bridge as they now 
stand on file in the Bridge Department. 
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Although some work has already been done upon 

the cable anchorages, we are in a position to assure 
your Honor that, by a piece of good fortune, 'they have 
been constructed of such a form and of such size 
and weight that they will serve their purpose equally 
well for either type of bridge. 

Summing up, we beg your Honor to consider the fol­
lowing facts as between these two sets of plans: 

That the eye-bar plans were drawn by engineers 
who, having in view the desirability of quick construc­
tion, adopted the eye-bar system because of its great 
facility of erection and smaller cost. 

That these plans were submitted to an independen" 
board of bridge engineers of high professionll] ""�- �La­
tion, who gave them unqualifif'��- ·ment. 

That several bridge-mallJ�factu'ring companies have 
stated ( 1 )  that they a"� _D�Pp"s.e�_:"�bi�uP'�n __ .!l'� 
plans; (2) that they C.1il furnish eye-bars of the size 
and structural quality specified; and ( 3 )  that the 
bridge can be built more quickly and for considerably 
less money than one of the wire-cable type. 

That the wire-cable plans, as completed by the 
Bridge Department, have never been submitted for th8 
consideration of any outside board of experts. 

That your Bridge Department officials have, on the 
contrary, thrown every obstacle in their power in the 
way of such discussion of these plans by an indepen­
dent commission. 

That the "strain sheets," or figures showing the cal­
culations of strength of the various parts of the bridge, 
from which alone any comparison of the wire with the 
eye-bar design could be instituted, have never been 
made public, even to the contractor&-an absolutely 
new procedure in the history of bridge building in 
America. 

That this premeditated and carefully-guarded se­
crecy has raised an inevitable and very reasonable 
doubt in the minds of the technical world, in which 
we strongly share, as to the ability of the wire-cable 
plans to stand comparison with the plans for which 
t hey were substituted. 

Finally, and in view of the above facts, we respect­
fully submit to your Honor, that in order to safeguard 
the interests of this city in this matter, it is advisable 
that you should instruct the engineers of your depart­
ment to offer both sets of plans for bids, and thereby 
make sure that, whether the eye-bar or wire-cable type 
be selected, the city will secure the cheapest possible 
bridge In the least possible time. THE EDITOR. 

.,.,. 
THE MODERN PHILOSOPHER'S STONE. 

One interesting deduction can be made as a result of 
the disintegration of radium into helium-a deduction 
which has a great bearing on the ancient problem of 
the transmutation of baser metals into gold, and which 
has been admirably set forth in a recent paper by Prof. 
Frederick Soddy. Although we cannot yet trans­
mute one metal into another, we know very well 
why that has never been accomplished. Radium 
evolves for every gramme weight 100 calories of 
heat per hour, and since in a year only one-thou­
sandth part changes, it follows that the total energy in 
the complete disintegration of a gramme of radium 
must be enormous. It is roughly about a million times 
that given out by a SImilar weight of coal burning. If 
30 milligrammes of radium were all to disintegrate 
suddenly, the effect produced would equal the explosion 
of about a hundredweight of dynamite. Uranium in 
its complete disintegration produces radium, and 
hence the amount of energy evolved must be as much 
greater than in the case of radium, as the whole is 
greater than the part. If we could artificially accel­
erate the rate at which radium or uranium disinte­
grates, we should, on the one hand, have achieved 
transmutation of a heavier element into lighter ones, 
and, on the other, have rendered available for use a 
new supply at energy a million times more powerful 
than any source at present known. If we succeeded 
in artificially transmuting uranium there is little doubt 
that the same means would be. applicable to the other 
elements. Hence the supply of energy would be in­
exhaustible. But let us see what the old attempt of 
the alchemist involved. When he was concerned with 
building up a heavy element like gold from a lighter 
like silver, he was attempting a most profitless task. 
The energy absorbed would cost far more than the 
value of the gold produced. The energy of some hun­
dreds of tons of coal would have to be put into the 
silver to turn it into gold. But where he was attempt­
ing to produce gold out of a heavier element like lead, 
not only would he have got the gold from the lead, 
but also a store of energy would have been released in 
the change of far more intrinsic and commercial value 
than the gold. 

Is radium ever likely to be of any practical use? It 
may, or it may not, light our lamps or drive our mo­
tors. The assured certainty is that if it is ever made 
to do either of these things, man as we know him 
will quickly follow his steam engine. ann dynamo, into 
the museum. At present we have not found how to 
control the gigantic forces, or to affect the tremendous 
processes we have so 1<>tely rli.scovered, and we never 

may. The important point is that by these discoveries 
the relations of mankind to Nature have undergone a 
certain change, and he has caught a glimpse of some 
latent possibilities within his legitimate. destiny which 
cannot be effaced. Energy is the life of the phYSical 
universe. You cannot multiply the existing store by 
a million and leave things as they were. But the 
recognition I5f the internal energy of matter has done 
this within the prog,.,'Ss of the century which has just 
begun. A journey to the moon to-morrow may rank 
with the half-pePRi'J n�r ride of to-day, or the warming 
9�use with the tJ1awing of an Arctic continent. 
'fa-day, so far as any use of the new knowledge is con­
cerned, the one is as impossible as the ot.her, but none 
would venture to veny to the future the possibility. 

. j. --

A NEW AnIY SIGNALING APPARATUS. 

Signaling from station to station is not the edSY 
matter it seems. In order that an object on shore used 
as a signal may be seen by the observer on a tug, 9,000 
yards away, there must be a strong contrast of color 
between the signal form and its background; el�e the 
form cannot be distinguished from the background" 
First of all, then, this contrast of color must be se, 
cured. How the obstacle may be overcome is pOlllted 
out hy Capt. Thomas E. Merrill, of the Artillery Corps, 
in an article published in the Journal of the Military 
Service Institution. Broadly speaking, his apparatus 
is constructed very much like a huge window-shutter, 
inasmuch as it depends for its effect on the simul· 
taneous movement of a number of hinged boards. 

Capt. Merrill finds that the object.s used to represen� 
signals must be all either white or black and their 
background of the opposite color. The easiest back­
ground to provide is a dark one. A grass or earth 
slope, while of course not black, will generally answer 
the purpose. Then the sigll,al forms must be white. 
A white surface in shadow shows dark at long dis­
tances. Therefore, in the general case it is necessary 
to use a surface whose face toward the observer is so 
inclined as to not be in shadow. 

At Fort Heath a plane surface 15 by 40 feet with a 
fall of fifteen feet in the forty has been found to work 
very well when not in shadow, and on account of its 
inclination, fairly well even when in shadow. 

The plane surface consists of inch boards each a 
foot broad and fifteen feet long extending across 
stringers that run parallel with the long direction, 
there being forty of these boards. Every fourth board 
from the top is hinged to the preceding board, and all 
the hinged boards are so arranged by a system of 
levers and counterweights that all can be simulta­
neously raised to a vertical position or lowered to a 
position where they form part of the plane surface. 

The plane surface is painted white. The underside 
of the hinged boards and the stringers under the 
hinged boards are painted black. When the hinged 
boards are vertical the apparatus looks black from the 
front because each hinged board covers the preceding 
white boards to such an extent that they are invisible 
to an observer situated to the front and on a slightly 
lower plane. 

The operation of the apparatus resembles that of 
the heliograph. Normally the white surface is in 
view. The observer on the tug watches the white sur­
face. When a signal is to be sent the white surface 
disappears, due to the raising of the hinged boards. 
The apparatus has been found to work almost as rap­
idly as the heliograph and (an important advantage) 
is easily operated by one man. 

The appearance presented to a distant observer when 
a message is being sent Is as though a. vertical square 
15 feet on a side changed uniformly throughout its 
entire surface from black through all the intermediate 
shades to white and vice versa. At a distance one 
does not see, as the square changes from black to 
white, a succession of bands of white increasing III 
width until the entire surface is white, as one might 
at first thought expect, but just a uniform change in 
color over the .. entire square. For artillery target prac­
tice a single letter would indicate a prearranged 
command. 

The signal apparatus described was used with com­
plete success for the entire subcaliber and service 
practice of Forts Banks and Heath during the fall of 
1905. During the service practice the range of the 
tug varied between 4,000 and 7,000 yards. The prac­
tice lasted from about 8: 30 A. M. until about 4 P. M. 
the same day. It is safe to say that at least one 
hundred signals, each a Single letter, were sent during 
the day. Not one was repeated and not one was mis­
understood. 

• •• I • 

A Swiss company has received the order for equip­
ping the Valle:Maggia Railway from Locarno to Big­
nasco on the single-phase system. The line is 17 miles 
long, with a maximum gradient of 3 . 3  per cent, and 
the gage is 3 feet 3 1-3 inches. A trolley voltage of 
5,000 volts is to be employed. It is intended to obtain 
the necessary power for working the railway from " 
waterfall. 



A COMBINED LONG AND SHORT RANGE AUTOMOBILE 
SEARCHLIGHT. 

An automobile searchlight, called the Besnard pro­
jector, has just been brought out, which is provided 
with means for suppressing, at will, the blinding 
effects of such lights. The optical part of the appa­
ratus comprises a lens of long focus and a hyper­
bolic reflector. Optical diagrams of this refiector are 
represented in Figs. 1 and 2, which show that the pro­
jector is capable of casting both a long-range beam 
and a short-range or local cone of light. As shown in 
I<'ig. 1, the rays of the powerful long-rang", .'>=m are 
rendered parallel by a lens and a hyperbolic mirror .M, 

.FIg. 1. -Diagram of Arrangement for Long·Range 
Illumination. 

The combined effect of the lens and mirror is to pro' 
ject the rays as if they emanated from the common 
focus t, whereas the flame is actually located at the 
second focus F of the hyperbola. Due to this arrange­
ment, it has been possible to utilize a powerful lens 
of wide diameter on a projector of comparatively small 
size. The dotted lines ot Fig. 1 indicate the cumber­
some dimensions that would be possessed by the pro­
jector, were the hyperbolic refiector not used. Fig. 2 
shows the effect of the lens upon the rays coming 
directly from the fiame F, which are refracted in a 
divergent beam that produces a very brilliant and 
spreading light in a zone near the vehicle. 

'rhe long-range beam and the local cone combine, as 
in Fig. 3, to form a stream of light that overspreads 
the entire road from the origin of the luminous cone 
in front of the carriage to a very great distance ahead. 
The short-range light provides a luminous cone of 
such an extent as to permit of seeing objects in the 
immediate vicinity of the automobile, and this proves 
very useful on mountain· or winding Toads or at dan­
gerous turns. The illuminating 
power. of the long-range beam has 
its disadvantages in certain sur­
roundings. For example, pedestri­
ans in cities are discommoded by 
the glare of the searchlight to such 
an extent. that Paris and several 
other municipalities of France have 
been compelled to forbid the use 
of blinding lights within the cor­
poration limits. Then, again, it is 
apt to frighten horses and cause 
serious accidents. Finally, there 
is no chauffeur who has not him­
self been blinded by the searchlight 
ot an oncoming automobile at the 
moment when it was most neces­
sary for him to attend to his steer­
mg. 
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Japan's Merchant Marine. 

Since the close of the war with Russia, Japan has 
entered actively upon the extension of its merchant 
marine, and there are indications of a purpose to make 
the Japanese flag supreme in oriental waters. Consul· 
General Rodgers, of Shanghai, furnishes an interesting 
r.eport on this matter, which follows: 

During the period of comparative quiet which fol­
lowed the practical end of the war in early June and 
continued until the signing of the peace treaty there 
was little evidence of the present-day activity in the 
Japanese shipping business, but now it is apparent on 
Avery side and is especially noticeable in Shanghai, a 

port which will be used more in the near future by 
t1:,(c.Jap"," th�n TJerhaps any other nation. The 
mag�1ificent Iwater fI'ont owned by the Nippon 
YUs!� �i�e. Steamship Company), 
formerly the property of the Pacific Mail Steam­
ship Company, from which it was bought for a 
small portion of its present value, is occupied 
by a long line of pontoons and god owns, and 
from and to these a constant stream or cargo is 
being handled by Japanese steamers of light 
draft, which are not hindered by the Whangpoo 
bar. The regular and subsidiary ships of the 
Nippon Yusen Kaisha are being added to by 
coasting ships which will ply in all directions, 
e:ven the Yangtse service havmg been entered 
with determination. The activity of the Japa­
nese carrying trade to the north is marked, and 
but recently, by the institution of an agreement 

between the Nippon Yusen Kaisha and the Deshler 
Line (under the American flag), of Kobe, there is 
provided a weekly service to all Korean ports via 
MOjl, with Kobe and Shanghai as the terminal points. 
It is well understood that the Japanese are deter­
mined for the present to make Kobe and Moji their 
great shipping ports, and that Shanghai will be their 
Chinese base. 

The news of the intentions of the Japanese as to 
their merchant marine of course is at second hand 
in Shanghai, but semi-official annou.ncements have 
been made that every port touched by Pacific waters 
will soon be reached. It is known that a line from 
Hongkong to Australia, via Manila, will soon be de­
veloped into a rival in importance of the trans-Pacific. 
In the meanwhile the shIpbuilding cOmpanies of Japan 
are building new vessels, repairing old ones, altering 
captured craft, and in every way preparing to adapt 
everything they have afloat to the new field of Japa­
nese endeavor. If the half that is told of Japanese 
intentions as to merchant marine is true, then an 
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activity will ensue on the Pacific Ocean which will 
astonish the world. It is too late this year to get the 
full development, .,but one year from now, unless un­
foreseen causes intervene, there will be a wonderful 
Japanese fleet afloat, and every one of the nations 
which have practically monopolized the sea traffic in 
the Orient will have to look to its laurels. 

This anticipation, which is current in Shanghai 
especially, is causing great uneasiness for the reason 
that many see in it a promise of the necessity for a 
frequent readjustment of freight tariffs and. a conse-

F' 

J!'ig; 2.-Diagram of Arrangement for Short·Range 
III umina tion. 

quent diminution of profit. At present there is some 
uncertainty as to these tariffs, the war rates having 
been abated as necessity demanded. Those best in­
formed predict entire new schedules, and it is certain 
that many new plans will have to be inaugurated to 
meet the competition. Whether Japanese vessels can 
be successful under these conditions is another ques­
tion entirely. Many well-informed persons argue that 
they cannot; that the thing will be overdone and will 
be ruinous to them. It is also asserted that the Japa­
nese cannot operate ships as economically as Euro­
peans, and that there is no special advantage in their 
favor. But whatever may be the financial outcome to 
the Japanese, it is entirely probable, in view of all the 
conditions, that some of the large shipping firms, and 
especially the American trans-PaCific lines, will, in 
the near future, proceed upOn a different programme 
and require ships of smaller tonnage for China coast 

service. Not alone on salt water is 

A very ingenious arrangement 
applied to the projector permits of 
obviating such inconveniences. In 
Fig. 1 a disk is shown which may 
occupy either the dotted position 
D, behind the flame, or that of D, 
indicated by full lines in the top of 
the lamp. In the first position D, 
the disk intercepts the luminous 
rays which are d irected toward the 
refiector, and thus suppresses the 
powerful long-range beam of light. 
However, the local illumination 
(Fig. 2) persists, and permits the 
driver to make his way in a lighted 
city, or even on the highway at a 
reduced speed. If, on the contrary, 
the disk be raised to the position 
D, in the top of the lamp, the en­
tire light of the projector will be 
brought into play. FIg. 3 shows 
the intense lrght that the projector 
throws upon the road when in full 
operation, and FIg. 4 the non-blind­
mg light produced after the disk 
h a s  b e e  n lowered. - Translated 
from L'Automobile for the SCIEN-

FIg. S.-The Brilliant Illumination Produced by the Combined Long and 

ShQrt Range .Beams. 

Japan making her advance. On 
the Yangtse she will certainly have 
a large fieet and upon the smaller 
rivers and canals as well. The car­
rying trade at Hangchow via the 
Whangpoo and the Grand Canal she 
already shares to a great extent, 
the service being conducted by 
small towing launches and lorchas. 
Soochow, Huchow, and other canal 
cities will also receive attention, 
and it is understood that her small 
coasting ships to places like Ningpo 
with be numerous. The Chinese 
apparently offer no impediment to 
these plans; on the contrary, they 
appear to welcome them. In no 
way is the evident determination 
of Japan to inaugura'te a commer­
cial conquest of the Orient more 
apparent than in the announced 
diffuse intentions of her merchant 
marine. Instances to prove this 
are plenty. In fact, one has but to 
inspect the present sailing lists of 
the Osaka, Shosen, and the Nippon 
Yusen Kaisha and its allied lines 
to note that not a route has been 
forgotten at present. And in addi­
tion to that it is well known to 
everybody that the shipyards of 
Japan are the busiest places in the 
East to-day. The tonnage being 
prepared for service is enormous 
and the work goes steadily on. No 
other city in China will feel the 
effect of this in vasion as will 
Shanghai. 

TIFIC AMERICAN. ....... 
The Kashmir electric supply ma­

chinery will be made m 4merica. 
Fig. 4. -Lighting the Road With the Short.Range Beam. 

A COMBINED LONG AND SHORt RANGE AUTOMOBILE SEARCHLIGHT 

••• 
The highest recorded velocity of 

underground water is said to be 
144 feet in twenty-four hours. The 
new record is for water fiowing 
through gravel near 'Tucson, Ari­
zona. The observations were made 
during the last Christmas holidays 
by Mr. H. C. Wolff, of the Depart­
ment of Mathematics of the . Uni· 
versity of Wisconsin. 
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PENNSYLVANIA RAILROAD'S EXTENSION TO NEW 

YORK AND LONG ISLAND.-THE LON G ISLAND 

CITY POWER STATION.-I. 
The Pennsylvama Railroad Company has had under 

consideration for a number of years plans for establish­
ing a terminal for its lines on Manhattan Island_ The 
earliest of these contemplated a bridge over the Hud­
son River, with elevated approaches and terminal in 
the city of New York. The demon-
stration that electric traction was 
practicable for heavy train units 
mude possible, however, an entrance 
by means of tunnels, which would 
enable the adoption of a well­
rounded-out plan for a terminal, 
which would embrace not only the 
Pennsylvania Railroad main line 
business, but through connection 
with New England and the railroad 
system on Long Island_ The an·· 
nouncement that the Pennsylvania 
Railroad Company proposed to 
enter New York city was made in 
May, 1902, and since that date the 
proj8ct in all its features has been 
actively under way. 
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hOuse. Other articles will follow as rapidly as they are 

prepared and as the development of" the plans war­
rants. 

Two companies have been incorporated through 
which the Pennsylvania Railroad Company is carrying 
on its New York extension work. One of these, the 
Pennsylvania, New Jersey & New York Railroad Com­
pany. will build all of that portion of the tunnel and 

approaches in the State of New Jersey and extending 
under the Hudson River to the boundary line of the 
States of New Jersey and New York; from this bound­
ary the other, the Pennsylvania, New York & Long Isl­
and Railroad Company, will construct the tunnels, 
terminal station, and yards on Manhattan Island, 
under the East River, and in Long Island City. The 
officers of these companies are officers of the Pennsyi-

vania Railroad Company, the preSi­
dent being Mr. A. J. Cassatt. 

It is the purpose of the present 
series of articles to describe the 
progressive development of the 
terminal plans in their transporta­
tion, engineering, and architectural 
features, the present article being 
a description of the first unit in the 
construction, which has been com­
pleted in operative condition, name­
ly, the Long Island City power 

View in Coal Bin, Above Boiler House, Showing Cable Railway and Coal ear 
Ready to Dump Coal into Bin. 

The tunnel work proper is divid­
ed into two parts; the East River 
Division being under the direct 
charge of Mr. Alfred Noble, chief 
engineer, and the North River Di· 
vision under the direct charge of 
Mr. Charles M. Jacobs, chief engi­
neer; the general railroad fucilities 
jtlld the electrical and mechanical 
featnres of the railroad and termi­
nal are under the charge of Mr. 
George Gibbs, chief engineer of elec­
tric traction. These three offiCials. 
together with Brigadier-General 
Charles W. Raymond, chairman, 
constitute a board of engineers, to 
whom the general engineering feat­
ures of the whole plan are confided. 
In addition, advisory committees 
consisting of officers of the road 
have been appointed to pass upon 
and work out the special prob­
lems relating to the required rail­
way facilities, and pass upon the 
adequacy of the operating features 
as developed by the labors of the 

Steel Framework and Stacks in Process of Erection. Interior of Coal Bin, Showing General A ppearance of Pockets. 

lnterior of Engine House, Showing Three li,liOO.Kilowatt Turbo·Generators. 

LONG ISLAND CITY POWER STATION OF THEPENNSYLVANlA RAILROAD'S EXTENSION TO NEW YOltK AND LONG ISLAND, 
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various depar tmental bodies.  Messrs.  Westinghouse, 
Chu rch, Kerr & Co. have been selected as engineers 
and contractors for the electrical and mechanical engi­
n eE)ring, acting under the supervision of the chief engi­
neer of electric traction. 

THE POWER HOUsE.-The power house building, de· 
signed by Messrs. McKim, Mead & White, is  located 
on the Long I sland shore of the East River, upon a 
rectangular block which extends 200 feet north and 
south, and parallel  with the river,  on Front Street and 
on West Avenue, and extends 500 feet in depth along 
Third and Fourth Streets.  Although the immediate 
call for power does not necessitate the e rection of a 
plant covering this whole area, the adopted design will  
permit the ultimate erection of a building capable of 

accommodating fourteen 5 ,500-kilowatt generating 
units, aggregating, in the total, 105 ,000 electrical horse· 
power. The present building has capacity for half 
this amount of  machinery. A unit size of 5 ,500 kilo­
watts was adopted, because at the time this sation was 
designed, the largest turbo-generator that had been 
standardized was of that capacity.  The fi rst demand 
for power for the Long I sland Railroad electrification 
called for the service of three of these units, and we 
present an i l l ustration · showing these units in place. 

FOUNDAT ION s.-In view of the heavy concentration of 
loads involved in a power house of this character, it 
was deeided to secure a uniform reaction over the 
whole area of the building by the use of a heavy, mono· 
l ithic, concrete mass, overlaid upon uniformly spaced 
piling driven everywhere to refusal . Piles from 30 
to 35  feet in length were driven on centers that aver­
aged 2 fee t  4 inches over the entire area. The total 
number of piles required was 9 , 1 1 5 ,  the average design' 
cd load being 12  tons per pile. Cut-off was determined 
at 2 feet 6 inches below high-water tevel in a water· 
bearing stratum of river mud. The concrete cap over· 
lying the piling is 6 feet 6 inches i n  thickness, while 
underneath the four great ' stacks the thickness has 
been increased to  8 feet 6 inches.  Spruce piles,  vary­
ing in length from 25 to 40 feet, were used. They 
were driven to refusal with a 2 ,000-pound hamrrier, 
falling 18 to 20 feet. There were as many as eight 
pile drivers at work at one time, the greatest number 
of piles driven in one day being 232, while as many as 
83 were driven by one driver in one day. 

THE CO AL TOWER AND ASH-HANDLINO STRUCTURE.­
As one approaches the power station from the water, 
the most striking feature is the lofty coal·handling 
tower . and the bridges leading thence to the boiler 
house. This structure stands upon the coal dock and 
reaches to a height of 170 feet. At the height of 163  
feet a steel hOisting boom projects 4 3 1h  feet over  the 
slip. The boom, tower, bridge, and a lofty brick struc­
ture extending from the ground level to the bridge 
not far from the power house, constitute a most com­
plete and efficient plant for the transfer of the coal 
from the river to the coal pockets in' the boiler house, 
and for removing the ashes from the boiler house to 
the railroad cars. The tower consists essentially of 
four heavy box columns, thoroughly - braced in all  
directions. The hoisting apparatus is located on a 
floor 25 feet above the dock in an inclosed engine 
room within the tower. The upper third of the tower 
�, bove the level of the cable railway carries the 'hOist­
ing boom before mentioned, the receiving hopper, coal 
crushing and weighing apparatus, and the cable rail­
way machinery. The upper third of the tower ' for 
about 34 feet above the cable railway is inclosed, form­
ing a two-story house, on th.e lower floor , of which is 
the w eighing mechanism and '�� engine for driving 
the crushing machinery and cable 'railway, and on the 
upper floor the crusher. Over the crush�r is  the heavy 
steel-plate receiving hopper. The distance from the 
coal tower to the boiler house, about 500 feet,  is cov­
ered by four bridge spans which support the cabl e 
railway, and beneath ' it, ' and di rectly across Front 
Street, is  the rectangular structure of the · ash bin,  to 
which ashes are delivered through another bridge lead­
ing to the boiler house at an elevation of 69 ·feet above 
the street. The ashes are carried by a telpherage 
system, which picks up the ash buckets from the ash 
cars in the boiler-room basement, carries them over this 
bridge into the tower, where they are dumped i n  a 
large bin capable of holding 300 tons of ashes. The 
material is du mped th rough grates in the bottom of 
the bin into gondola cars standing on the track below. 

Thfl hoisting tower has been designed with a view to 
"one-man" operation, and the control of the whole 
system has befln concentrated on a single floor at an 
elevation only a short distance above the c'oal barges 
from which the unloading is being done. By this ar­
rangement the objectionable features of the old method 
of placing the operator at the level of the boom' are 
avoided. The coal is hoisted by a two-ton clamshell 
bucket to the boom, run into the tower over trolley 
tracks on the bottom chords of the boom, dumped into 
the h opper, crushed, a utomatically weighed, dumped 
into cable cars, run by gravity into the boiler house, 
and finally dumped at the desired position into the 
great 5,200-ton coal pocket.  The crusher has a capac· 
ity of about 400 tons in five hours. The tracks are 
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arranged in a loop between the tower and boiler house, 
and the whole system is capable of handling coal at 
the rate of 150 tons per hour when operating twenty­
nine two-ton cars at a speed of 180 feet per minute 
around a track loop which is approximately 2,500 feet 
in length. 

BOILER PLANTs.-The boiler plant for the Long l sI·  
and power station consists of thi rty-two Babcock & 
Wilcox water-tube boilers set in batteries of two boilers 
each, eight batteries on the first floor and eight batter­
ies on the second floor, immediately over the former. 
They are equally distributed on each side of the boiler 
h ouse, with an 1 8-foot space for firing between boiler 
fronts. The working pressure is 200 pounds to the 
square inch, and the total etIective heating surface of 
each boiler is . 5,243 square feet. Each boiler also car· 
ries an internal superheater capable of superheating 
the output of the boiler 200 deg. Fall .  at 200 pounds 
pressure, the total superheating surface amounting to 
1 , 1 1 6  square feet. Each boiler is fitted with one of the 
well-known Roney mechanical stokers. Directly be, 
hind the boilers and over the flues are the economizers, 
which are designed for 250 pounds pressure. By the 
use of these economizers the hot gases are so reduced 
in temperature that they enter the base of the stacks 
at about 350 deg. Fah. temperature. The four lofty 
stacks which constitute a striking feature in the photo­
graphs of the power plant are built of steel and are 
entirely self-supported. They extend 275 feet above 
the base. The internal diameter of the straight por­
tion is 17  feet 10  inches at the bottom and 16  feet at 
the top. They are lin'ed throughout with brick, whose 
weight is transferred at intervals of 20 feet to the 
steel shell by means of Z·bars riveted to the shell .  

Loading Platform in Coal Tower. 

The outside shell  decreases gradually from 1h inch in 
thickness at the bottom to 5-16 inch at the top. The 
space between the shell and the brick lining is  grouted 
full of cement mortar. The stack is fastened down to 
its base by a segmental cast-iron ring 23 feet in diam­
eter, which is held down by twenty 3-inch anchor 
bolts, that pass through a grillage in the bottom of 
the concrete foundation. 

THE TURBO-GENERATOR PLA;\'T.-No attempt has been 
made to give the main building of the power station 
any elaborate architectural treatment, the general 
view, as shown in our photographs, showing great sim­
plicity and quiet dignity of design. Any architectural 
character that it possesses is determined by the strict­
ly engineering necessities of the case, and it  will be 
n oticed at once that it divides itself into two main por­
tions, the taller section being the hoiler house, and the 
other the engine house. The only feature which can be 
considered to be ornamental is the name "Pennsyl­
vania," inscribed across the parapet of the engine 
house in neat terra-cotta- letters. The boiler house 
proper is  82 feet high at the top of the parapet, and 
118 feet to the parapet of the superimposed cgal 
pocke t inclosure. The interior height of the engine 
room from floor to trusses is 40 feet, while the ex­
terior height of the engine room building is 70 feet, 
measured f rom the ground to the top of the parapet. 
The over-all dimensions of the present building are 
200 feet by 262 feet, although, as already stated, its 
ultimate dimensions will be 200 feet by 500 feet. At 
present the engine room contains three 5 ,500-kilowatt 
Westinghouse-Parsons, single-flow steam turbines di· 
rect-connected to three-phase, 11 ,000-volt generators of 
the l'evolving field type. The rating of  the turbines 
above given is on a basis of 175 pounds steam pressure, 

2 7 1h  inches vacuum ,  and a speed of 750 revolutions pe r  
minute. 

We have so frequently described this type of gen· 
eratoI', that it  is  sufficient here to say that the steam 
flows parallel with the shaft through a series of alter· 
nating st.ationary and moving blades, the size of the 
�lades and the in tervals between them increaSing grad· 
uall y  from the admission to the exhaust end of the 
turbines. The smaller blades are made from special 
bronze, the larger ones from steel. They are all  orig· 
inally rolled in l ong rods of a general crescent cross 
section then sawed into the proper lengths, set in 
grooves in the drum and cylinder,  and calked securely 
in place. The length of each turbo-generator unit is 
4 7  feet, its width 13 feet, and its height 14 feet t o  the 
top of the gallery ring. Compare this with the di­
mensions of H four-cylinder piston engine of equal 
capacity, and its huge 32-foot generator, which together 
would call for a floor space 5 5  feet long by 35  feet wide, 
and which would, tower 3 5  feet above the floor. The 
turbine is governed by mean s of a "fluttering" main 
poppet valve. Steam enters, not in a continuous blast,  
but in puffs, the duration of which is controlled by the 
amplitude of vibration o f  a little oscillating pilot valve 
actuated by levers and worm gearing from the main 
shaft. The advantages of this intermittent action are 
that the turbine is always Using boiler pressure steam, 
that the admission valve cannot get stuck. and that the 
con tinual movement of the governor balls in and out 
p revents wear.  

A c;eparate condenser is provided for each turbine. 
They are of the Alberger counter-current surface type, 
a nd each has 20,000 square feet of cooling surface. A 
somewhat unusual featu re is the use of a small booster 
generator to prevent electrolytic corrosion of the can· 
densing tubes. 

TURBO-GENERATORS.- I t  is one of the great advantages 
of the steam turbine as an electrical drive that because 
of its high speed of revolution there is a great reduc­
tion i n  the size, 'Neight, and cost of the direct-driven 
generators. The "engine" type of generator is an 
enormous affair, 4 2  feet in extreme diameter and 445 
tons i n  weight, running 'at 75  revolutions pel' minute, 
whereas the turbo type of the same capacity, running 
at 750 revolutions, is  only 1 3  feet in extreme diameter, 
and weighs very much less. The armature is stationary 
and is inclosed i n  a large cylindrical ' yoke of cast iron . 
The revolving field consists of a four-pole structure 
formed out of solid steel disks milled to receive the 
winding. I t  is  about 6 feet 8'\4 inches in diameter and 
about 6 feet l ong. Th ree separate sources are pro· 
vided for exciting the fields of the main generators, 
namely,  two steam-driven exciters, one motor-d riven 
exciter, and a storage battery.  In  a later article we 
shall  deal with details of the electrical plant,  which.  
because of limitations of space, are excluded from the 
present article. The station was planned and built 
by Westinghouse, Church, Kerr & Co. ,  engineers, for 
the Pennsylvania, New York & Long Island Railroad 
Company, which is the organization through which the 
Pennsylvania Railroad is carrying on its New York ex­
tension work. The design and constr uction were 
under the charge of Mr. George Gibbs, chief engineer 
of electric t raction of the road, and under the general 
supervision of the Mechanical and Electrical A d visory 
Committee, New York Extension, a committee compos· 
ed  of officers of the Pennsylvania Railroad Company. 

• • • • •  
A New Arl' a n ge rn e n t  fo/' Enabli n g  Spe e t ators t o  

F o ll o w  t h e  W o r d s  a n d  llIu sie a t  the Opera. 
A decidedly novel scheme for placing before the 

spectator the text of an opera l ibretto as it is  being 
sung has lately been brought forward in Europe. In 
the upper part of the proscenium arch is arranged a 
screen upon which a magic lantern projects the line 
that is being sung. The text of the opera is arranged .  
upon a transparent ribbon which is fed  through the 
stereopticon by an electrically-operated , - apparatus 
under the control of  the prompter, who changes the 
lines by preSSing a button at the proper moment. This 
arrangement allows the spectator to  tel l  at any mo­
ment just what is being sung by merel y  glancing up· 
ward at the illuminated screen. The new invention 
will  doubtless p rove a great aid to spectators and add 
considerably to their enjoyment. 

• • • 
The German naval authorities, according to the 

Cologne Gazette, have fixed the displacement of the 
latest type of torpedo boats at 570 tons, as against . the 
420 tons of S 1 3 1 ,  the largest torpedo boat at present 
in the German navy. The new boats represent a con· 
siderable advance in several respects. They will have 
a more powerful gun equipment, greater speed, and 
l ight-armored p rotection for the engines and boilers. 
The speed will be 30  knots, as compared with the 
maximum of 27 knots hitherto attained. The arma­
ment will consist of four 5-centimeter ( 2·inch ) and 
two 8 . 8-centimeter ( 3 1h -inch ) quick-firing guns ; hith· 
erto only three 5-centimeter ( 2-inch ) guns have been 
carried . The bunkers will be considerably enlarged, 
so that, in spite of the increased consumption of coal, 
the radius of action will be much increased. 
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Marconi and De Forest W irele" .. L i t igation. 

The United States Circuit Court for the Southern 
District of New Y ork recently issued an injunction 
against the De Forest Wireless Telegraph Company 
as the result of a bill in  equity filed by the Marconi 
Wireless Telegraph C ompany of America, alleging in­
fringement of Marconi's fundamental patent iS�lUed 
July 13, 1897, and numbered 586 ,193 . 

In a very ably written opinion J udge Townsend re­
views the state of the art previously to Marconi's first 
experiments, discusses the nature of Hertzian waves, 
and outlines the essentials of a commercial wireless 
telegraph installation. The injunction restrained the 
infringement of claims 3 and 5 of the Marconi patent. 
Claim 3 ,  the broader of the two, reads as f ollows : 

"3 .  The combination, in an apparatus for communi­
cating electrical signals, of a spark-producer at the 
transmitting station, an earth connection to one end of 
the spark-producer, an insulated conductor connected 
to the other end, an imperfect electrical contact at the 
receiving station, an earth connection to one end of 
the contact, an insulated conductor connected to the 
other end, and a circuit through the contact, su bstan­
tially as and for the purpose described." 

The specific infringement complained of consisted in 
the installation and use by the De Forest Wireless 
Telegraph Company of its stations between New York 
city and Staten I sland. I n  this particular installation 
the transmitting and receiving stations were equipped 
with high vertical wires insulated at the top. At the 
transmitting station were a dynamo, directly produc­
ing an alternating current, primary and secondary 
coils, Morse telegraph key, a spark-gap, and a con­
denser, most valuable adjunct to the practical opera­
tion of wireless telegraphy, but not directly involved in 
the suit. The high-frequency oscillations created or 
produced, as in the M arconi system, were radiated 
from the vertical wires of the transmitter and, travel­
ing across to the receiver, impinged upon its wires 
and traveled down to a so-called detector or variable 
resistance conductor, closely corresponding in func­
tion and result with the coherer of Marconi's patent, 
and alleged to be  its equivalent. 

One of the main points at issue in the suit was the 
use of insulated conductors, described and illustrated 
in Marconi's patent as metallic plates suspended by 
poles on wires and insulated from earth. The con­
ductors of the 1898 system of Marconi are aerial wires 
insulated at the top, but connected with the earth at 
the hottom. 

Both complainant and defendant, at the time the 
bill was filed, used a construction where the conduct­
ors were insulated at the top, but only interrupted or 
obstructed as to the earth connection at the bottom. 
The complainant contended that defendant admitted 
that it is immaterial whether the aerial is insulated 
from the ground a t  the lower end. Dr. De Forest said 
that he preferred to employ earth connections because 
they permitted transmission to greater distances. Both 
sides agreed that the function . of the earth was not 
satisfactorily understood ; both agreed that such an 
earth connection is an advantage possibly due to a 
guiding and strengthening force to conduct the waves 
to the surface of the earth so that they may glide far­
ther through the ether. 

In this state of uncertainty as to the whole subject 
the court thought that Marconi should not be deprived 
of the benefit of his real invention upon any narrow 
limitation as to the earth connection or  interruption 
at the lower end of the conductor, when it did not ap­
pear that even in the case of the spark-gap or tube 
filing obstruction the earth did not discharge the same 
functions as it  is  now supposed to discharge, and when 
presumably the question is merely one of degree, thf.l 
strength being theoretically greater in degree where 
�he earth connection is merely obstructed by a trans­
former. 

The rather sensational press reports which gave to 
Judge Townsend's decision an exaggerated effect must 
be taken with the proverbial pinch of salt. The in­
junction is not directed against the present De Forest 
system or against the present American De Forest 
Wireless Telegraph Company. It  is issued against a 
defunct De Forest company and against the use of an 
apparatus which, we are informed, was an experimental 
and discarded form of apparatus used but a short time 
in 1902. I t  is claimed that the apparatus enjoined has 
never been used by the present American De Forest 
Wireless Telegraph Company. Indeed, De Forest and 
Marconi are now engaged in patent infringement liti­
gation which may continue for several years before 
the respective rights of the parties are decided by the 
courts. 

Almost simultaneously with the granting of the 
injunction, there appeared in the Patent Office Gazette 
a disclaimer of the invention covered in claim 1 of 
the patent in suit. The patent had been reissued and 
clailJ1 :I, so broadened that its terms cover every form 
of imperfect contact in every possible kind of system 
for producIng signals by means of Hertz oscillations. 
In view of the limitations imposed upon the Marconi 
cohereI' by the disclosures of Branly, Popoff, and 
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Lodge, such a generic claim, much broader than those 
of the original patent for which it seems to have been 
substituted, should not have been permitted when the 
effect would be to enlarge the scope of the original in­
vention. 

I n  the original patent Marconi limited most of his 
claims to a combination in a receiver for electrical 
oscillations of his coherer, consisting of a tube and 
powder, and means for shaking the powder. But inas­
much as this had been disclosed by prior publications, 
he applied for the reissue, and by claim 1 attempted to 
cover not merely the coherer of his former claims or 
any such coherer in a receiver, or a coherer with means 
for shaking the powder therein, but every form of im­
perfect contact device, previously disclosed by others 
or which might be thereafter discovered, whenever 
combined with any electrical signal apparatus using 
Hertz oscillations. This claim, if  allowed, would ap­
parently cover the prior devices of Lodge and Popoff, 
the latter of  which is claimed to have necessitated the 
disclaimer and reissue. H ence the injunction did not 
apply to claim 1,  and hence the disclaimer. 

------------�.--,��----------
Decomposition of D u s t  u pon Heated Bodie ... 

In heated rooms we often perceive an unpleasant 
tickling odor, which irritates the mucous membrane of 
the larynx and causes coughing. I t  comes from burnt 
D nd decomposed dust, from which ammonia and other 
hurtful substances arise. This decomposition, which 
cccurs only when the dust is damp, is most frequently 

. round with the usual iron stoves whose sides easily 'be­
come red-hot, in consequence of which the particles of 
dust lodging on the stove burn and vitiate the air. But 
the hot-ai r  flues of  furnaces also easily become over­
heated, in consequence of which dust lodging burns and 
the products of the burning mingle with the air. The 
Fr eie Deutsche Presse says that Prof. Esmarch, of 
Hanover, "found in his investigations that, on small 
htated bodies not above 70  deg. C .  in temperature, the 
dust is always decomposed. On ground floors, indeed 
( where the air  rushing in directly from the street is 
mingled with the dust from the horses' evacuations ) ,  
the bad odor already begins to be perceptible when the 
surfaces are heated to 65  deg. Notable is the observa­
tion made by N ussbaum, that dust which proceeds from 
air artificially saturated with steam evolves vapors 
more evil-smelling and irritating than the dust from 
ordinary air. In order to prevent the vitiation of the 
air in a room, the heated surfaces must not be heated 
over 65 deg. to 70  deg. , and every further addition of 
moisture to the air is to be avoided. Of course, the 
heated bodies themselves are to be kept scrupulously 
clean and are to be frequently washed off. But this 
cleansing does not fully protect from the decomposition 
of dust, because the air sweeping past the heated bodies 
always brings dust upon the heated surfaces again. In 
furnace heating, the air must be carefully kept free of 
dust, i .  e . ,  be filtered." 

.,., ... . � 
Gentian as a C u re fo r lllaJaria. 

The root of gentian, often used as a tonic, is  con­
sidered in many malarial countries a remedy against 
intermittent fever. Especially is this the case in Cor­
sica in that section of the island near the town of 
Aleria, which is infested with malaria. The inhabi­
tants recently protested violently against the introduc­
tion of  quinine on the part of the medical authorities, 
declaring that they would not abandon the remedy 
which had been used among the islanders for centuries 

"namely, the gentian root either powdered or  simpl; 
masticated. 

Tancret declares that he has extracted from this root 
a hitherto unknown substance, which belongs to the 
chemical classification of glucoses. This he calls gen­
ziomcrina, and experiments in the laboratory prove 
that it  possesses the same deleterious action upon the 
malaria bacillus at does quinine. Here, then, we have 
another example of  how popular instinct often ::tntici­
pates with a certain sureness the discoveries of sci­
ence_ 

. . ... . .  
The Curre n t  S u p plement. 

An excellent article on the Isthmus of Tehuantepec 
and its interoceanic railway opens the current SuP­
PLEMENT, No. 1579. J ohn F. Wallace, ex-Chief Engi­
neer of the Panama Canal, gives his views on the way 
the canal ought to be constructed, and makes a strong 
plea for the sea-level cDnal. J .  E.  Petavel 's  report on 
the pressure of high explosives is concluded. " Some 
Notes on Fuel Briquetting in America" is the title of a 
very good article by Clarence M. Barber. F.  F. Robin 
tells how filled capsules are made. Prof . Shaw's elec­
tric micrometer for measuring the seventy-millionth 
part of an inch is fully described by the English corre­
spondent of �he SCIENTIFIC AMERICAN. Something of  
the wonderful sensitiveness and accuracy of this  in­
strument may be gathered from the fact that it  must 
be used some twelve feet below the street level at night 
time,  when all traffic a n d  factory work have been sus­
pended. A very good history of the marine turbine is 
published. 

'I'he Soari ng' of Birds. 

To the Editor of the S CIENTIFIC AMERICAN : 

I have evolved a theory concerning bird flight which 
seems to be novel, and as this question is apparently 
still open for discussion, I have decided to submit the 
same to your readers. 

A close observer of bird life knows that there must 
be some motive power other than that provided by the 
wings. While the air-current theory for soaring birds, 
and the wing theory for those that work the wings 
up and down, partially answer, how about those that 
almost seem to neglect spreading the wings when start­
ing from a perch and then fly in graceful curves, down­
ward and upward alternately, closing and opening the 
wings with each curve ? I n  extending the wings the 
contraction of  the muscles of the breast counterpulls 
against the shoulder j O ints, which are so formed as to 
create a vacuum or a partial vacuum. This, perhaps, 
may be regarded as the center of gravity ; and thus, 
the air pressure being the same in all directions, the 
speed is acquired by the weight of the body back of 
the shoulders, less the weight forward of that point. 

That the muscles . of a flying bird's breast are vigor­
ously exercised is shown by the dark color, while the 
breast of a domestic fowl is white. 

Greenfield, I owa. MRS. R. H.  LOVELY. 
.. 4' • • • 

The Murren Haihva y. 

To the Editor of the SCII!:NTIFIC AMERICAN : 
The issue of February 24, 1906, No. 8, of the SCIEN­

TIFIC AMERICAN contains an article about the Miirren 
Railway. 

Please allow me to give you some other information 
concerning that line. 

The Miirren Railway, on its section Lauterbrunnen­
G riitsch Alp, was opened to traffic on August 14, 1891. 
I t  was operated on the water-counterweight system, as 
described in the article mentioned. 

Some years ago, the number of travelers in  Switzer­
land increaSing very rapidly, it  was found necessary to 
enlarge the capacity of the line, and in 1902 it was 
electrified.  The station Grutsch Alp was equipped 
with electro-motors. 

I t  turns around two large pulleys, one at each sta­
tion. The cars are attached to the cable, and by this 
method are very accurately balanced, so that the 
emptying of the tank during the descent is not neces­
sary. The line is 1,695 meters long, and the j ourney 
takes fifteen minutes. 

The large front-page engraving in the same issue, 
that you give as " A Turnout on the Murren Railway," 
is not on that line, but on th e Saleve electric railway, 
near Geneva, Switzerland, but on French territory. It 
is built on the third-rail system, which is clearly shown 
in the photograph. EDG . ROr:;SIAUD. 

Zurich, Switzerland, March 14, 1906 .  

T h e  Theory o f  t h e  Hydropla ne. 

To the Editor of the SCIENTIFIC A�IERICAN : 
The paper by Ernest Archdeacon, " Sixty Miles an 

Hour on the Water," in your issue of March 3 , is both 
interesting and important. 

His statement, "the theory of the hydroplane, which 
is, moreover, identical with that of the aeroplane," is 
entirely correct. But the suceeding statement, that 
"the draft of water becomes zero, and the displacement 
also," contains error. The displacement can never be­
come zero so long as the hydroplane has weight. The 
diagram of both the hydroplane and aeroplane is here­
with given, with Count de Lambert's weight of 1,763 
pounds.  T'he resistance to motion in each case is  fluid 
pressure an d skin friction, the direction of both being 
fixed by the law of fluids, the first being normal to the 
plane, and the second along the p lane, and for those 
reasons at right angles to each other. 

Numerical values are given for an inclination of 
5 degrees, and the sine and cosine of  the angle are used 
in the usual way. Gravity being oblique to both reac­
tions, is  resolved into factors, 1,755.948 pounds, making 
normal pressure, and 153 .381  pounds along the surface. 
Then the motive power is applied on c, canceling the 
small factor, and enough more to overcome skin fric­
tion, which is practically negligible. The diagram 
represents the activity at the instant of uniform mo­
tion, when inertia ot mass no longer exists. a b is a 
resultant of two motions, and no energy is discharged 
on that line. The motive power of the boat has noth­
ing to d o  w·ith normal motion or  displacement, since 
it  is perpendicular to it, 90 degrees away, and cannot 
possibly act upon it. 

I can see no reason why a hydroplane could not be 
urged to a velocity on water equal to that of an auto­
mobile on land.  Resistance of air need be n o  greater 
in one case than in the other. 1 .  LANCASTER. 

Fairhope, Ala.,  March 7, 1906_ 
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HOW ARTIFICIAL TEETH ARE MADE. 
BY HANKY DILLON JONES. 

Among the many industries in which America now 
leads the world is that of making artificial teeth. The 
lowest quantity of artificial teeth continually kept in 
stock by one of the Philadelphia factories is between 
eight and nine millions. The shipments are made to 
every country iIi the civilized world, and even to the 
interior of Africa and remote parts of the Orient. 

Once every dentist made his own supplies in his 
laboratory. Now all artificial teeth are manufactured 
in great central 
factories, a n d  
shipped to dis· 
tributing c e n­
ters, w h e r  e 
they can be 
matched a n d  
fitted to any 
jaws from the 
r e a  d y-m a d e 
stock. 

T h e  growth 
of the artificial 
teeth ind ustry 
is one of the 
most important 
of scientific ad-
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lain teeth are composed of two parts, one being th .. 
body and the other the enamel. The first step in the 
making of the tooth is the mixing of the ingredients 
for the porcelain. This is done by experienced chem­
ists, for the material must be flawless. The body 
comprises various components, for each manufacturer 
has his own formula, and these of course are factory 
secrets. Broadly, however, it may be said that the 
"body'" of the artificial tooth is made from feldspar 
(usually called spar), silex, and kaolin. The enamel 
is made from feldspar with a little silex and coloring 

1t 111 nleel!!sary tirst to make a mold. The greatest 
care is taken by hand workers in the preparation of 
these molds, which must be shaped and tooled with 
the utmost precision, in order that the teeth may con­
form to the style desired. In one of the big factories 
the writer was shown an immense fireproof room in 
which were kept the molds of hundreds of different 
varieties of teeth. 

When the composition for the body of the tooth 
has been placed i.J1 the mold, the cover is shut down, 
and it is put aside in readiness for the firing. Work-

men are busy 

vances. At one 
time teeth were 
made from vari­
ous ivories (ele­
phant and hip­
popotamus tusk 
being the favor­
ites), from the 
teeth of some 
animals, a n d  
also from hu­
man te e t h. 

Final inspection for Defects. Making the Molds. 

all day long, in 
rows, filling the 
m o l d s  wit h 
c o m p 0 s i tion 
a n d  placing 
them aside for 
the men who go 
around collect­
ing them for 
the ovens. The 
operators at the 
ovens bake the 
composition t 0 

the proper hard­
ness, and then 
send them to 
t h e  trimming 
d e pa r t ment. 
Here workmen 
take the hun­
dreds of molds 
t h a t  p a s s  
t h r 0 u g h  the 
ovens d a i I y , 
turn out the 
hardened teeth, 
trim off the 

None of' these were satisfactory. The tvory of the 
elephant and hippopotamus tusk was not impervious to 
the action of the decomposing agents, and soon became 
objectionable. The human teeth were better protected 
by enamel, but the mere thought of using such teeth 
was enough to make one shudder. In time from this 
crude beginning the porcelain or, as it was sometimes 
called, the "incorruptible" tooth was evolved, and this 
is in use to-day. 

With the invention of porcelain makers were able 
to do that which they never could with the old ivory 
teeth, namely, to color them to match the real teeth, 
and thus diminish the chance of their detection in 
the mouth. In the great factories where teeth are 
now turned out by the million, labor of the most 
skilled kind is employed to make the teeth, match 
them, and assemble them properly for the use of the 
customer. Women perform an important part of this 
work, for their keen sense of touch enables them to 
quickly detect flaws in the finished article, and their 
superior education in the matter of matching colors 
makes it possible for them to detect a variation of the 
slightest shade in the teeth, so that teeth that to a 

ilian may seem per­
fectly matched' will to 
a woman's eyes show 
slight differences that 
are sufficient to im­
pair their value. 

But before the fin­
ished teeth are sub­
mitted to the keen 
eyes of the girl exam­
iners for the final 
test, they have to pass 
through a succession 
of proce�ses. Porce-

Examining Finished Teetb for Flaw!I. 

matter. For the information of the exacting reader, 
it may be said that the feldspar is composed of silica, 
alumina, potash, lime, and oxide of iron. It is found 
in various parts of the United States, near Boston, 
Philadelphia, Wilmington, Del., and elsewhere. Kao­
lin is merely the Chinese name for porcelain clay. It 
is formed by the decomposition of the feldspar of 
granite hills, which washes down into the valleys be­
low. It can be obtained in various parts of the 
country. 

The coloring materials used in the making of the 

teeth are gold and its oxides; purple of Cassius, oxide 
of manganese, 
oxide of co­
b a It , platina 
sponge or fil­
ings, oxide of 
titanium, ox­
ide of silver, 
and oxide of 
uranium. 

The material 
for the body 

Shaping the Molds. 

HOW ARTIFICIAL TEETH ARE MADE. 

of the teeth is first heated to a white heat and 
thrown into cold water. It is then broken into 
small pieces, freed from impurities and ground 
in a mortar till it will pass through a sieve of No. 
9 bolting cloth. When the material has been final­
ly treated and fused and mixed with silex and 
kaolin, it is of a semi-translucent appearance. 
With this material the skilled workers in the 
factory mold the teeth to the desired shape. When 
new teeth are ordered-and there are fashions in 
teeth as well as in Avery other line of commArce--

rough e d g e s , 
and shape them for the second baking_ When taken 
from the furnace, where they receive a final and pro­
longed baking at a tremendous heat, the teeth are 
ready for examination and the last touches by the 
women workers. After examining for defects and dis­
carding the teeth that show to their practised touch 
and quick eye the presence of some slight flaw, the 
girls polish and finish the teeth ready for shipment. 

There are faddists in teeth as in everything else. 
Sometimes a woman will order a set of teeth of the 
kind she has s,een and admired in some one else. In 
most cases it is not difficult to match these teeth from 

The Molds Are Hardened by Baking. 

the twenty-five shades of color that the big fac­
tories carry in stock. But occasionally there are 
orders for what are known as "freak teeth," 
teeth Which have a peculiar color or a shape so 
different from any teeth before manufactured 
that it takes days of experimenting with chemi­
cals and molds to produce the desired match. 
On the other hand, men frequently want teeth to 
match their own tobacco-stained teeth. Then 
the coloring process has to be of the expert 
order, to prevent anyone detecting the presence 
of a false tooth. 

,. I • •  

According to information gathered by the 
American Iron and Steel Association, seventeen blast 
furnaces were in course of erection in the United 
States at the close of 1905, and three furnaces were be­
ing rebuilt. Of the furnaces building two were in 
New York, four were in Pennsylvania, one was in Ten­
nessee, two were in Alabama, three were in Ohio, two 
were in Illinois, one was in Michigan, one was in Wis­
consin, and one was in Colorado. With the exception 
of the Michigan furnace all of these furnaces, when 
completed, will use coke or mixed anthracite coal and 
"oke for fuel. The Michigan furnace will use charcoal. 
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ANTS AND THEIR WAYS. 
The ant, despite its biblical reputation for industry, 

has characteristics which are not altogether admirable, 
and which prevent it from posing as a general good 
example for sluggards to follow. For instance, it is 
well known that certain species of  ants are most de­
termined and ferocious slave hunters and slav" keepers, 

, --' 

.. " � 
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Grasping a coin preparatory to lifting It. 
A battle for sugar. 

LIfting a COlD. The ant hangs by one leg from a pair or forceps. 

and that they make destructive attacks on neighbor­
ing and less powerful colonies, for the sole purpose 
of carrying of[ the infant members of these into bond­
age. It  is true that the slaves are afterward both well 
treated and protected, though it is doubtful whether 
this is done because of  their value as chattels, or be­
cause the masters recognize the ethical iniquity of the 

Scientific AInerican 
situation and thus try to ameliorate it . Besides this, 

ants are not merely warlike, they are positively 
"spoiling for a fight," and often support in their com­

munities armies of idle and otherwise useless fighters, 
not only for defense, but for the purpose of depreda­
tory incursions upon their neighbors as well. As we 
are to-day painfully trying to point the way to general 

Ant warfare. Fighting and captutiug 

caterpIllars. 

THE WONDERFUL POWERS OF THE ANT. 

disarmament and universal arbitration, it would hard­
ly  do to follow the l ittle insect in this particular. 
Physical strength is no doubt valuable and pleasing, 
but if we attempted to emulate, comparatively, the 
ability of the ant in this direction, the result would 
be numberless unfortunate accidents, or the develop­
ment of a race of muscular monstrosities. 

The student of the life and habits of the ant is 
often astounded by the prodigious strength and activ­

ity displayed by the insects. Certain of the possibili­
ties in the strength of an ant are graphically illus­

trated in the accompanying engraving. In one picture, 
an ant is  shown supporting in the air a globe w eigh­
Ing eight hundred times i ts o wn weight. To under-

An ant lIfting a globe eight hundred time" Its own weIght. 

Ant dragging thIrteen hundred times I ts own weIght. 
Feeding on boney, 

stand exactly what this would mean if a man were to 

attempt a feat comparatively similar, we must imagine 

him suspended from a height by one leg and holding 

in his jaws a weight of nearly 130,000 pounds, or, say, 

a 75-ton locomotive, if we assume that the inan weighs 

160 pounds. The mere contemplation of what such 

strength represents renders comment unnecessary, and 



it enables us to comprehend how these little creatures 
can perform such marvels of labor in the building of 
their great communistic dwellings and colonies. 

In  two other views an ant is shown fir::;t grasping 
a coin with its jaws, and then holding it while hanging 
from a paii' of micro-forceps. The remarkable strength 
of the jaws is well illustrated by this performance, 
for the coin weighs over five hundred times as much as 

the insect itself. It is said that the natives of Colom­
bia, South America, use the jaws of a certain species 
of indigenous ants for closing w ounds. They induce 
the insects to bit the two lips of the wound, and there­
upon sever the bodies from the heads, which then serve 
as a suture. 

In another engraving there is shown an ant dis­
playing its pulling power by dragging a little silver 

coach toward the nest. This coach has a weight some 
thirteen hundred times that of the insect, and if it 
were possible for a man to pull a hundred-ton railroad 
train, his labor would be commensurate with that of 
the ant.  I n  dragging the weight up an incline, the 
ant wisely eases its toil by moving from side to side 
like a horse going uphill.  

Ants are undoubtedly to be numbered among the 
fiercest fighters, not only of the insect world, but of all  
living creatures as well.  So strong is their fighting in­
stinct and tenacity of purpose, that if two of the 
sol diers hav e grappled, the hold is not released till one 
has succumbed. One of our illustrations shows a 
number of ants attacking and destroying two cater­

pillars. The caterpillar is often able to put up a stiff 
fight, and not infrequently a number of its l ittle ad­
v ersaries are killed, though in the end the caterpillar 
is invariably slaughtered and triumphantly dragged 
to the nest. Another of the engravings depicts a por­
tion of a battlefield upon which the armies of tw o ant 
colonies are shown in mortal combat. The engage­
ment has degenerated into a series of sanguinary in­

dividual fights, 

and large num-
hpJ''' of dead and r-
w o u n d e d  a r e  
shown scattered 
about the scene 
of action. The 

other of the 
I a r g e r il lustra-
tions 
show 
battle, 
merely 

does not 
a similar 

but is 
illustrat-
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ELECTRIC TRA CTION ON THE SIMPLON RAILWAY. 

BY DR. ALFRED GRADENWITZ. 
Although the first rail way train has recently trav­

ersed the Simplon Tunnel, regular service on this 
important line leading from France and Switzerland 
to I taly will not be commenced before the end of May. 
Now this date is destined to be one of the most im­
portant in the annals of electric traction, this being 

the first instance in which electricity is used on one 
of the international E uropean railway lines. It may 

be said that apart from the special advantages inher­
ent in electric traction, and which were fully appre­
ciated by the Swiss Railway, the ventilation difficulty 
in the case of steam operation was among the factors 
responsible for the choice of the electric service. 

An interesting offer has been made by one of the 
most important Sw iss electric companies, viz.,  to com­
plete the whole of the electrical equipment of the tun­
nel by the date of opening, to place these equipments 
at the disposal of the Swiss Federal Railways, and 
thus to permit of a <,r)mparison between 8team traction 
and el ectric service on a line especially adapted to il­
lustrate the advantages of either system. In case, 

however, the electric service be not found at least as 
satisfactory as steam , traction, Brown, Boveri & Co. 
will have to red uce the whole of the l ine to its primi­
tive state, suitable for steam operation. 

As on account of certain circumstances this offer 
could be made only a few months ago, the construc­
tion of a special railway stock was quite out of the 
question, and the constructors have to content them­
selves with using two three-phase locoinotives of 900-
1,000 horse-power each, which had been ordered a short 
time ago by the I talian State Railways. The three­
phase system was accordingly adopted, which system 
has of  late years given the most satisfactory results 
on numerous Swiss mountain railways. 

The hydraulic power plants installed at either end 
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eral tracks are to be spanned without any intermediary 
supports, the chain suspension principle is to be used, 
reducing the load of the 'poles to a m inimum. 

The locomotives constructed by Brown, Boveri & Co. 
( one  of which is represented in the accompanying fig­
ure )  have three coupled axles, driven by two motors 
through connecting rods without the employment of 
spur ge�t"''1UCh

" ,

as are ordinarily used . The

, 

motors are 
designed'\ fOi t1}O speeds, viz. , 34 and 68 kilometers 

( 21.1 and ,12.25' miles ) respectively. The drawbar pull 

of the 10cOJuotive is, 6 tons in the case of the low 
speed, and :; V2 tons with the high speed. The total 
weight of the engine is 62 tons, and the adhesive 
weight 42  tons. 

Gradients of  up to 10 per cent occur only on some 
short sections of the line, which otherwise possesses 
a constant gradient of 2 per cent from Brigue to the 
mid dle of the tunnel, while the southern incline f rom 
the middle to I selle shows a constant gradient of 7 per 
cent. Passenger trains will  be limited to a weight of 
365 tons, and freight trains to 564 tons, 20 minutes 
being allowed for the former in traversing; the tunnel 
in the direction from Brigue to  Iselle, and 30 minutes 
in the, opposite direction, while freight trains will be 
allowed 40  minutes in eitb er direction. 

The preliminary installation work was commenced 
a short time ago, and while the trial runs are to be 
begun in the months of April and May, the electric 
service according to contracts will be opened on the 
first of June of this year. 

• • • 
One Person in Every Ten I .. illi terate. 

According to th e census use of the term an illiterate 
is a person not under te>.1 years of age who is unable 
to write either in  English or  in any other language. 
In most cases the ill iterate is also unable to read. 

At the census of 1900 the number of illiterates en-
umerated in the United States, exclusive of Alaska, 

Hawaii, and all 
o t h e  r outlying 
territory , was 6,-
180,069. This was 
a p p r o  ximately 
one-tenth of the 
p o p  u I a t ion at 
least ten years of 
age, the exact 
m a t  h e m  a tical 
proportion being 
106. 6  i l l iterates 
to 1,000 popula­
tion. 

The fact that 
ive of the swarm­
ing of a number 
of ants upon a 
bit of honey, of 
1"hich they are 
i'n 0 r d i n a t ely 
fond. Sweets in 
general are high­
ly prized by 
these insects, and 
it is known that 1,OOO-HORSE·POWER, 3-PHASE ELECTRIC LOCOMOTIVE FOR THE SIMPLON TUNNEL. 

one-tenth of the 
population above 
nine years have 
failed to obtain 
even the l ittle 
ed ucation that is 
implied in the 
ability to read 
and write seems 
to indicate a certain species of 

ants keep Aphides ( small louse-like insects ) in their 
colonies, and milk these of a sweet fluid which they 
secrete. I n  other words, ants keep cows. 

The "agricultural ant" myth has apparently been 
in part exploded, for it has been shown that ants do 
not plant grass seeds  or "ant-rice" for a harvest. I t  is 
probable that the error was due to the fact that the 
sprouted seeds stored up, and then cast away as in­
edible, take root, and thus form a partial circle of tall 
grass around the nest. I t  has, however, been recently 
shown that certain South A merican species of Atta 
cut and bring pieces of leaves into their cellars and 
comminute these till they form a pulp, which is 
heaped up and soon becomes invaded by a fungus 
which is carefully cultivated and used as . food. 

• .  e . •  

Sawnl i ll Refuse a s  Fuel. 

The manufacture of lumber is the chief industry of 
Portland, says O. B.  Coldwell  in an article on the 
value of sawmill refuse as a fuel, pu blished in the 
J ournal of  Electricity. The daily output of sawdust 
amounts to 568 wagon-loads. The sawmills all use 
this by-product for steam-raising purposes, but much 
remains over, and this is  sold. The Portland General 
Electric Company uses from 100 to 150 loads of this 
refuse per 24 hours in  its boiler plant, this being 

burnt in a Dutch-oven type of furnace, built out in 
front of the boilers. These are entirely filled with 

the fuel to reduce air leakage. A number of evaporat­

ive tests are given to show the value of this refuse for 
steam-raising purposes. The cost of fuel per kilowatt­
hour in these tests varied from 0.57 to 0.83 cent, as 
compared with 0.97 cent, when oil was employed. Oil 
is displacing coal in Californ ia on account of its lower 
cost, but in Portland it will have to compete with saw­
mill refuse, and as these comparative trial tests show, 

the refuse is the cheaper fuel for steam-raising pur­

poses. 

of the Simplon Tunnel, and which had so far served 
for operating the extensive machinery used in the con­
struction of the tunnel, will after a few immaterial 
alterations and extensions be used in generating the 
current required for the electric service of the tunnel 
section. The current produced in each of these central 
stations, situated at B rigue and Iselle, respectively, 
has a tension of 3 ,300 volts at 15 cycles. As at first 
only the tunnel section proper connecting the two sta­
tions referred to is to be operated by electricity, this 
current is supplied directly to the trolley wire travers­
ing the tunnel without any previous transformation or 
long-distance transmission , The trolley line in the 
tunnel is mounted on span wires fastened to hooks 
that are fitted in the masonry. The span wires are 
arranged at intervals of about 25 meters ( 82 feet ) 
each, no shorter distances being required on account 
of the fairly uniform temperature in the tunnel, which 
eliminates the possibility of  any considerable varia­
tions in the sag of the wire. The rails were bonded on 
the usual Brown, Boveri & Co. system. An electri­
cally-operated turnout is provided at the center of the 
tunnel, but under normal conditions trains will  not 
pass each other in the tunnel. Switches arranged at 
the ends of this turnout permit the trolley wire of the 
tunnel being divided into sections. 

In  carrying out the electric service, the steam loco­
motives will have to be uncoupled from the trains ar­
riving from Lausanne at Brigue Station, and after 
s ubstituting the electric locomotives the trains will 
be conveyed by electricity through the tunnel as far 
as Iselle, where the electric locomotives will again 
be replaced by steam engines. While, at first, only 
the tracks required in carrying out these operations 
are to be equipped with electricity, five tracks placed 
side by side will at some places have to be dealt with. 
Iron poles are used throughout in the station plants, 
the contact wires being mounted on span wires similar 

to those of the tunnel . At lselle Station, where sev-

rather surpriSIng d egree of ignorance, reflecting upon 
the boasted " efficieU{:y. of,  the common school sy stems. 
Therefore the patriot�c American will naturally in­
quire whether thIS is  not Iilainly due to the presence in 
our population of the , foreign-born and the negro, and 
will be somewhat reassured to find that when the com­
parison is restricted to " the " native white population, 
the proportion of  i l literacy is reduced to 46.4 per 
1,000, or less than one in twenty. For the foreign-born 
white the proportion is 128,.,5 per 1,000 and for the 
neg ro 444 .7. Moreover, international comparisons, reo 

stricted as far as possible to corresponding classes of 
the population, are on the whole favorable to this 
country, indicating that in most European countries 
il l iteracy is much more prevalent than it is here, al­
t h o ugh the United States is still far ,behind Germany, 
Sweden and Norway, Denmark, and Switzerland. 
There is also ground for satisfaction and encourage­
ment in the statistical evidence that ill iteracy is stead­

ily  being reduced. In 1 8 lJ O  the number of i l literates 
per 1,000 was 133 .4  for the total population, 62.3 for 
the native white pop ulation, 130.6 for the foreign-born 
white, and 567.6 for negroes, including Indians and 

Mongolians. .. . . . . 
In Wales there are about 450 tin-plate mills of whioh 

95 per cent were in operation at the close of November. 
In  the United States there are about 340 regularly 
operative mills, which have been in work at one time 
or another within the past year, the leading interest 
having some 242 independent interests. There are 
about thirty other mills not in regular work. It can 
be assumed that an average of not less than 400 mills 
were operated in Wales during 1905, whlle an average 
of scarcely more than 275 mills were worked in the 
United States. With substantially the same total pro­
duction, says the I ron Trade Review, it appears that 
the output per mill has been between a third and a 
half greater in the United States than in Wales. 
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THE WRIGHT AEROPLANE AND ITS PERFORMANCES, 
According to the statement sen t to the Aero Club of 

America receritly by Messrs. Orville and Wilbur Wright 
( which statement is, by the way, the first authoritative 
one made by the brothers in their own country ) ,  they 
have already solved the problem of the century,  me­
chanical flight, with their motor-driven, man-carrying 
aeroplane. During the past three years in  which they 
have been experimenting with it,  they have made 160 
flights averaging a mile each, but not until the ma­
chine had been changed and improved many times 

was such a degree of success attained as to make it 
possible to cover long distances at high speed with 
safety. As a result, the final  flight of 24  1-5 miles 
made on October 5 last was longer than the 105  flights 
of 1904 taken all together. 

The success of the Wright brothers in . being the first 
to make f ree fiights over considerable distances with a 
motor-driven machine h eavier than air comes as the 
result of an earnest effort, made during the past six 
y ears, to learn and master the principles of gliding 
flight. W ith the results of Maxim's experiments before 
them, they knew that a motor-driven aeroplane could 
be made practical provided it could be made stable. 
Therefore, after adopting the two-surface machine of 
Chanute ( which consists of two superposed, rectangu­
lar, slightly-curved surfaces ) ,  they spent some three 
years making glides and attempting to improve the 
stability of their machine. Their ultimate, and very 
brilliant, success is due mainly to the recumbent posi­
tion of the operator, and to the horizontal front rudder 
maintaining the proper fore-and-aft stability. There 
may also be other patentable improvements for main­
taining the transverse stability ,  such as a method of 
twisting the planes slightly at either end. 

The next step was to fit the machine with a suitable 
motor and propellers. This was done the latter part 
of  1903 ,  and on December 17  the first flight was made 
with the motor-driven machine. This flight lasted 
only 59 seconds, but during it the aeroplane advancerl 
a distance of 852 feet against a 20-mile-an-hour wind. 
The motor used on this occasion was a f our-cylinder, 
air-cooled engine of 16 horse-power. I n  1904 the 
Wrights continued their experimen ts with a motor­
driven flyer ; and on September 20  they accomplished 
for the first time the feat of describing a circle, while 
on November 9 and December 1 they made two flights 
of 3 miles each, which were the longest up to that time. 
I n  order to perfect the machine the brothers found 
that they had yet to overcome "several obscure and 
f 0mewhat rare rl ifficulties" which they had met with 
in their 1904 flights. Last year was therefore given up 
to this ,  and from June to October frequent flights were 
made above a swampy meadow 8 miles east of Dayton, 
Ohio, in  which city the Wright brothers reside. Not 
until the middle of September were the experimenters 
able to correct the obscure troubles just mentioned. 
As soon, h owever, as these were overcome, the length 
of the flights continued to increase, as can be seen 
from the following table : 

Date. 
Sept. 26 
Sept. 29 
Sept. 30 

Distance. 
Miles. 
11% 
1 2  

Oct. 3 15 % 

Oct. 4 2 0 3,4,  

Time. 
Min. Sec. 

18 09 
19  55 
17  1 5  
25  05  
33 1 7  

Cause of Stopping. 
Exhaustion of fuel. 
Exhaustion of fuel. 
Hot bearing. 
Hot bearing. 
Hot bearing. 

Oct. 5 25 1-5 3 8  0 3  Exhaustion of fuel . 

These fl ights were made in a rectangular or circular 
course about three-fourths of a mile in  length. I n  
making the last one mentioned in the table, the ma­
chine made 29.7 circuits above the field and attained 
an average speed of slightly more than 3 8  miles an 
h our.  Taking account of the fact that on the straight 

A Bottom View of the Original Glider. 
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meter carried on the machine, and the records thus 
made agreed closely with the distances m easured on 
th e ground when the flights were in a straight line 
and the air was calm. It was impossible to effect an 
accurate comparison in this manner when the flights 
were made in a circle on acco unt of the impossibility 
of tracing the course accurately on the ground. 

The weight of the machine and operator as used last 
year was 925 pounds. The motor is said to have been 

The Glider Flying as a Kite. 

The Widing �lachine Soal'lng in Midair. 

a 24-horse-power, four-cylinder, air-cooled gasoline en­
gine weighing complete about 250 pounds, or over 
1 0  pounds to the horse-power. The l ightest aero­
nautical motor so far constructed weighs but 2 .2  
pounds per  horse-power ; so  that with the same size 
machine and a l ight-weight motor more than the 
weight of  an extra passenger could be saved. N o , 
effort was made at lightness of construction, the o bject 
of the , W rights being to have a machine that is  sub­
stantial and

' 
of practical utility, rather than one of 

great l ifting power.  How much the lifting power 
might be increased can be seen from the fact that 
Max'iih found it possib le  to raise 133 pounds per horse­
power, while the present experimenters have raised 

only �,8, or  ( supposing that they actually used but 

15  horse-power ) 61 at a maximum. I n  view of the 

fact that the Wrights claim to have made every effort 

Onfl of the Brothers Starting on a Long Glide. 

Owing to the fact that as SOOB. as they had met w ith 
success the two brothers attempted to sell their ma­
chine to the French government for war purposes and 
that, having it unprotected as yet by patents, they did 
llot wish to disclose anything about it,  photographs or 
data of interest are not available for publication. 

When the list of their flights given above was first 
announced last December in France, it was incredible 
to many people both there and here that so novel a 
device as a flying machine could be operated f requently 
for nearly six months in  the viCinity of a large city 
without the fact becoming generally known. The 
W rights refused to make a statement, and they gave 
the names of but a few persons who had seen them 
fly. With the communication recently sent by them to 
the Aero Club,  however,  they sent a l ist  of names of 
seventeen men who were eye-witnesses of their experi­
ments. 

I n  order to dispel any lingering doubt regarding the 
flights, the reported aQco unts of which the l eading 
German aeronautical journal, l llustrirte Aeronautische 
Mitteilungen, characterized as "ein amerikanischer 
'bl uff,' ' '  a l ist of questions was sen t to the seventeen 
witnesses. I n  all we received eleven replies . 

To the first questIon, on what date or dates did you 
see the aeroplane fly, it  was not possible  to get exact 
information in every case. Ten of the witnesli8S 
agreed, however, that they had seen the aeroplane fl y  
in  the autumn o f  1905,  the majority .in the month o f  
October. 

The second question, intended to b ring out the 
length of  the flights made on the various occasions, 
called forth answers which showed that the witnesses 
had seen the aeroplane fly for distances that varied 
from 1 5  to 28 miles, agreeing substantially with the 
W right figures. The times given approximate fairly 
well  with those of the W right brothers ,  

I n  answer to the third question, Did the aeroplane 
fl y  in a circle or in a straight line ? the replies indi­
cated that the path covered was sometimes circular, 
sometimes elliptical , and sometimes rectangular. 

The fourth question, Was the aeroplane attached in 
any way to any Object, or  was it absolutely free ? 
called forth answers that left no doubt of its absolute 
freedom. 

The fifth question, Did the aeroplane carry a man 
d u ring the flight?  was answered affirmatively.  

I n  order to ascertain if  possible the manner in 
which the machine was launched, the witnesses were 
asked in the sixth question whether or  not the ma­
chine arose from the ground by its OlVn power. From 
the replies received, it would seem that the aeroplane 
rested on a single rail 40 feet long, was pushed for a 
short distance by hand, and left the rail after having 
traveled 25  or 3 0  feet. The rail was level and raised 
about 6 inches from the ground. 

The seventh question was this : Was there a wind 

during the demonstration, or was the air calm '? I nas­

much as the eleven witnesses who replied did not all 

see the same flight on the same day, i t  was not to be 

expected that the answers would agree.  At one time the.  

air was cal m ;  at others there was a l ight or stiff wind. 

As to the velocity of the wind, the subject of the 
eighth question, no very satisfactory information could 
be o btained,  1 t  seems, however, to have varied f rom 
7 to 30  miles an hour.  

I nasmuch as the courlie of the machine was approxi­

mately circular on its various flights, most of the wit­
nesses agreed, in reply to the ninth question, that the 
flight was made both with and against the wind.  

The tenth question was this : I f  the flight was 
made in circles,  and there was a wind blowing, was 
there any difference in elevation when the machine 
was flying with and against the wind ? From the in-

Rear View of the Machine Gliding Down Hill. 
The distinctive features of this machine are the horizontal rudder for m a i n taining the desired elevation and the h OrIzontal po.i lion of tbe operator. When tlle"e pllotographs were taken, no ver tical rodder had been fiUeO . Two 

of these are fitted to the motor-driven flyer directly behind the two propel lers, which are placed symmetrically at the rear. A four-cylinder air-cooled motor of 16 to �4 horse-power, 
located hehind the feet of the operator, drives tile propellers by cbains. 

THE WRIGHT BROTHERS' AEROPLANE GLIDING MACHINE, TO WHICH, IN AN IMPROVED FORM , THEY HAVE APPLIED A GASOLINE MOT(L a.ND PROPELLERS, AND 
SUCCEEDED IN MAKING LONG FLIGHTS. 

;Jarts of the course a considerably higher speed was 
maintained than at the turns, the machine very prob­
ably tfaveled 40 miles an hour or over when advancing 
in a stra ight l ine .  The distances traveled · during the 
various flights were measured by a Richard anemo-

"to increase the scientific efficiency of the wings and 
screws in order that even heavily-built machines may 
be carried with a moderate expenditure of power," it 
d oes not seem that they have succeeded very well in 
obtaining the maximum lift possible per horse-power, 

formation gathered it would seem that there was some 
slight difference in elevation, although this did not af­
fect the control of the machine in any way. 

As to the speed of the machine when it alighterl,  

the subject of the eleventh question, it w a s  natural 



that the observers should not be in accord, since all  had 
n ot- seen the aeroplane glide at the same time. The 
craft seems, however, to have slackened in speed until 
it stopped. Some of the replies placed the speed it had 
when it touched the ground at the preposterous fig­
ures of 15,  20, and 30 miles an hour. 

To the twelfth question, whether or not the aeroplane 
alighted on an even keel, rather vague replies were 

received. Two observers replied that the front was 
inclined upward, which was probably the case. Others 
thought that the aeroplane alighted on an even keel. 

In  addition to the replies given above from ten wit­
nesses, seven of whom are residents of Dayton, we 
v ublish a letter in which al l  the questions are answered 

in a very satisfactory manner. 
copy. 

Charles Webbert, 
1121  West Third Street. 

Dayton, Ohio, March 21, 1906. 
Munn & Co.,  New York : 

Dear Sirs : Your letter of March 19 ,  with inquiries 
concerning the W right brothers' flying machine, is 
received. 

I w itnessed one of their flights in the early part 
of October. I do not remember the exact date. The 
younger brother was aboard the machine, and re­
mained in the air about a half hour. I heard that a 
longer flight was made the next day. 

The machine traveled in large circles, apparently 
about a mile around. I did not keep track of the 
number of laps, but I think some one present remarked 
that he had counted twenty-four. The flyer was 
absolutely free from the time it left the rail upon 
which it started until it  touched the ground in making 
its flnal landing. 

The machine was assisted in starting on the rail, 
but after leaving the track, which was only a few 
i nches from the ground, it gradually rose by its own 
power alone until it had attained a height above the 
tallest trees ; after which it continued on a level course. 
T!:.� c:vind was light, and there was no noticeable differ­
ence in the height w hen traveling with and against 
the wind. 

In landing, the machine approached the ground so 
graduall y  that I could not tell when it first touched. 
After sliding a short distance, it came to rest directly 
in front of the building in which it is housed.  Mr. 
Wright shut off the power while still a few feet above 
the ground. He stated on alighting that the heating 
of a bearing in the machinery had made it unadvis­
able to continue the flight .  The machine landed on a 
lcvel  w ithout any noticea ble jar. 

Y ours truly, 
( Signed ) CHARLES WEBBERT. 
The letters which we have received all agree that 

the Wright aeroplane has flown and carried a man for 
a considerable distance, and that the machine rose 
from the ground mainly by its own power, and exe­
cuted free flights in any direction in which the oper­
ator wished to guide it, both with and against the 
wind. According to these ey e-witnesses, the elevation 
of the machine was under the control of the operator 
at all times, and he was able to cause it to alight 
either very slowly or at a considerable speed without. 
damaging it in the least. 

There is no doubt whatever that these able experi­
menters deserve the highest credit for having per· 
fected the first flying machine of the heavier-than-air 
type which has ever flown successfully and at the 
same time carried a man. We congratulate them upon 
the accomplishment of this great feat, and we hope 
that they will soon see their way clear to give to the 
world, as did Maxim and Langley, some of the im­
mense amount of valuable data which they have un­
doubtedly obtained while delving into the rapidly­
developing science of aerial navigation. 

Descriptions of the original gliding experiments of 
the Wright brothers have already been published by 
us in 1902 ; and in the current SUPPLEMENT will be 
found the communication made recently by them to the 
Aero Club of America, in which they detail the gradual 
development of their machine, besides an article on the 
construction of their machine, which tells of the im­
provements they have effected. 

• • • 

AN EXHAUST VALVE FOR LOCOMOTIVES. 

A patent has recently been granted to Mr. Wil­

liam H. Dyer, of 411 Jefferson Street, I onia, Mich., on 

a simple exhaust valve for locomotives, adapted to fur­

nish more or less draft in the firebox, w ithout danger 

of creating back pressure in the engine cylinder. This 

end is attained by providing two outlet pipes, one ex­

tending to the top of the smokestack, so as to lead off 

the steam witho.ut producing a draft, and the other 

terminating within the stack, so as to produce a draft 

in  the usual way . The valve is so arranged as to open 

one of these outlets while closing the other, and thus 

by varying the position of the valve the draft can be 

regulated at will.  Our illustration shows a longitudi­

nal section of the valve. The valve-head is made up 

of two members, A and B, which are threaded onto the 

valve casing C. Communicating with this casing at 
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the bottom is the exhaust pipe, while from the top 
project the outlet pipes F and G. The casing C is 
formed with a taper bore adapted to receive the tapered 
plug D.  This plug is formed of two end walls con­
nected by three columns of the form, and in the posi­
tion indicated in the cross sectional views, 2 and 3 .  
These columns serve to close the  pipes communicating 
with the valve casing. Tho valve is operated by a 
rod E, formed with a socketed head adapted to engage 
a squared offset on the plug. The coil spring in the 
member B, pressing against the socketed head, holds 

EXHAUST VALVE FOR LOCOMOTIVES. 

the plug in engagement with a se tscrew threaded in 
the member A.  By means of this setscrew the plug 
may be adjusted to take up wear. The rod 'E passes 
through the outer wall of the smoke box, and is con­
nected with a hand l ever in the cab of the locomotive. 
Figs. 2 and 3 show two different pOSitions of the plug. 
In Fig.  2 the short outlet pipe F is opened, admitting 
the entire exhaust into the smokestack, and thus pro­
ducing the maximum d raft, while in Fig. 3 the pipe F 
IS closed, and the pipe G is opened, permitting the 
exhaust steam to pass out freely without causing any 
draft in the smokestack. Intermediate positions would 
provide all the variations of draft desired. 

.. t •• ., 

CABINET FOR BREAD MAKING. 

A patent has recently been granted to Mr. J ohn W. 
Knackstedt, of Gardena, North Dakota, on a novel 
piece of kitchen furniture. The invention consists of 
a cabinet adapted for use in bread making to raise the 
dough. A lamp is used for heating the cabinet, and 
the design is such as to use the heat to the best advan­
tage, insuring more perfect and certain results than 
under ordinary conditions. In the accompanying en­
graving one of the views shows the cabinet in section, 
from which it will be observed that it comprises an 
outer casing A and an inner shell B with a continu­
ous circulating chamber between them. The shell B 
is divided by two transverse walls into three cham­
bers, the bottom one being reduced in width by two 
upright partitions. I n  this reduced chamber the lamp 

CABINET FOR BREAD MAKING. 

is placed, and the heat from this lamp passes through 
an opening at the top into the intermediate or dis­
tributing chamber. The upper chamber, which is 
adapted to receive the pan of dough, is separated from 
the heat-distributing chamber by a perforated wall, 
and is  also provided with an opening at the top, com­
municating with the circulating chamber. In opera­
t ion the heated air and the products of combustion of 
the lamp will pass from the distributing chamber 
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around the pan of dough and thence into the circulating 
chamber and all around the shell B, finding exit finally 
through the vents at each side of the bottom chamber. 
The heat can be readily regulated and the temperature 
of the cabinet can be ascertained from a thermometer 
placed in the outside shell A back of a transparent 
pane. The open compartments at each side of the 
lamp chamber can be used for warming various 
articles. 

.. f e  • •  
Decisions in Pat e n t  Cases. 

The Supreme Court has just settled an important 
question of procedure in cases arising under infringe­
ment of patents. The National Enameling and Stamp­
ing Company brought suit in the Federal Circuit Court 
in New York against the New England Enameling 
Company, alleging infringement of its patents for im­
provements in enameling metals. The court found 
that three of the claims made were invalid, four were 
valid but did not infringe, and as to five claims re­
ferred the matter to a master for the purpose of ascer­
taining the damages under them. 

The New England Company appealed from the find­
ings of infringement and the N ational from the seven 
claims which did not infringe, but the latter appeal 
was dismissed by the Court of Appeals on the ground 
that it could not be taken until a final decree was 
entered in the case. The National Company thereupon 
applied to the Supreme Court for a writ of mandamus 
to compel the reinstatement of its appeal by the Court 
of Appeals. 

The Supreme Court, however, affirmed the action of 
the Court of Appeals dismissing it, holding that pend­
ing a final decree in the case the only appeal that 
could be allowed was from the interlocutory order of 
injunction. Although there were twelve claims in the 
patent action, says the court, there was but one suit, 
and it could not be broken up into several by the terms 
of the interlocutory order. The application for a writ 
of mandamus was therefore denied . 

Similar action was taken in the case of the Auto­
matic Switch Company, of Baltimore, against the Cut­
ler-Hammer Manufacturing Company, which involved 
like procedure in a suit for infringement of automatic 
switches for electromotors. 

The court also settled the question of breadth of 
claims under trademarks. One St. Louis manufacturer 
of wire rope registered as his trademark a strand of 
distinguishing color, and when another began making 
that kind of rope he brought suit for infringement. 
The claim as registered, the court said, was too broad. 
The colored strand might have gone in the same direc­
tions or around the other strands and no distinctive 
color was named. Lacking the necessary definiteness, 
the claim for infringement could not, therefore, be 
allowed, notwithstanding it  had been registered by the 
Patent Office. 

. .  ' .  
The Edison Works. 

Those who are unfamiliar with the imposing build­
ings of the Edison Company, Valley Road, West 
Orange, can only fully appreCiate the magnitude of the 
work carried on, by a personal inspection of the large 
plant. In lieu of this, the information furnished by 
the Journal, of  Orange, N.  J . ,  will  be of interest. It  
states that hundreds are  employed in the phonograph 
works, and to properly inspect the complicated ma­
chinery which turns out the various parts of the ma­
chines would take several hours. The laboratory is 
another large feature of the establishment. The gen­
eral office is a very active department, for it is here 
that many competent clerks are busily engaged in 
attending to the details necessary in the operation of 
the various branches. 

Several new buildings are in course of erection, the 
principal one being that designed for the new storage 
battery. Although the neighborhood is typically  sub­
urban, within these vast works is all the activity of a n  
immense metropOlitan enterprise, a n d  this fact i s  fully 
apparent when one once beholds the whirring ma­
chinery and the animated scenes in the various depart· 
ments. 

From present indications it would seem as if  in a 
very few years there would be one vast accumulation 

of buildings, and a transformation of the immediate 

vicinity into a small manufacturing city. Lucrative 

employment is afforded to hundreds of young Ameri­

cans, and merit is appreciated and rewarded. It  is a 

very suggestive thought that it is owing to one man's 

genius that not only in West Orange, but in many 

other towns and cities, thousands of people find profit­

able employment, and that the various products are 

sent all over the world. 

., . . 

The gas industry in Great Britain, according to the 
Society of British Gas Industries, consi sts of 1 ,250 gas 
companies and local authorities, and supplies 4,400,000 
consumers. The London companies-i. e . ,  city and 
suburban within the 10 miles radius-included in the 
foregoing have 945.000 consumers. 
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RECENTLY PATENTED INVENTIONS. Machines and Mech anical Dev ices. The Development of H o use Pai n t i n g .  of a comprehensive book published less 
than fifty years ago-the celebrated 
"Practical Treatise on the Manufacture of 

Elect" ical Devices. ROTARY C U T T I :t. G DE V I CE .-T. B .  WI L' The art of painting for decorative pur-
A PPA RATUS FO R LAY I N G  E LECTRIC LIA �l S ,  O range, !\Iass. '1'he invention has ref- poses is as old as civilization. In the 

CON Duc'rO R S . -S .  P. I1A TFIELD, N ew Y ork,  erence mo re especial l y  to hand-operated de-
f V ices - �suc h, for instance, as ord i narily em- ragments of Ba bylonian, Assyrian, and Colors for Painting" by the French au­N .  Y .  The object of the inven tion is  to pro-

vide an app a r a tus for laying and bury ing e lec- p l ayed for dressing or resurfacing the seats of Egyptian literature that have come thorities, Riffault, Vergnand, and Tous-
tric c onductors on land and under water simply valves, faucets , and the like.  The p rincipa l down to us there are frequent allusions saint. Large space is given therein to 
aud inexpensively to prevent the conductors obj e c t  i s  t o  provide a n  extensible  bea r ing-sup - to this form of decorativE) art, and the the production of Pruss ian blue from ani-
f r o m  being fou l e d  by the anchors of marine port for a rotata b l e  spindle,  located exteriorly h h to the structure and capable of being l ength- writings of T eop rastus, Pliny, Vitru- mal offal, of lakes from vegetable dyes, vessels and to prevent the conductors from be-
ing easily detected or grappled and cut in ened or shortened i n  proportion to the different vius, and others contain many interesting of Turner's yellow, orpiment yellow, and 
time of war. longitudina l adj ustments of the sp indle found ' details regarding the nature of the colors uranium yellow, of quicksilver vermilion, 

W lItFJI,ESS '1'E LE PH ON Y .-A. F. COLLIN S ,  �;c�:�ar:f 
t
t�e

be
st�:c��r�nder va rying condi tions so employed. In the ancient Egyptian of the arsenical and copper greens, etc. 

New York, N. Y .  The invention relates t o  d monuments we still  find the remnants of The chromate yellows and greens were 
the art of transmitting and receiving artiCUlate MOLD I N G-MAC H I N El.-C. REED, POl·t !an , . . 

Ind.  'Thl' S  l' nventor provides efficient and rapid I
· decoratlve colorll1 g, especially on mummy then comparatively new pigments, as was speech between two 0 1'  more stations without 

connecting-w ires,  but emp l oying the earth or adjust men t of the machine' s working parts ; cases which have been preserved from French process zinc ; much space is de-

other medium as a means of p ropagation ; and p rovides for pressing the m o l ding materi a l s  the air. There are remnants of flat color voted to weird pI'ocesses for making 
i t  relates  more pa rticu la r l y  to transmission of ' from two opposite directions, so as to m a k e  on the friezes of the Pantheon etc. ' white lead, which have long passed out 
impulses into the earth o r  other medium by the article  s o l id and m a terial  completely fi l l  . . 

' , 

COl'nel'S and spaces around the cores ', p rovides bUrled statues from the antIque world of memory ; the coal-tar pigments ann 
means of a direct or a l ternating current hav-
ing a higher vol tage and greater amperage an enti r e l y  a utomatic arrangemen t ,  so that show traces of tinting, and the walls of lakes were still far in the future ; there 
than it has been found possible to employ n e i t h e r  p r odu c t  nor any part of t he m achin e  the exhumed buildings at Pompeii are was no American process zinc, no sub­
heretofore an d  the reception of these im n u l ses w i l l  have to be l i fted befor,: molded ar �icle is  notably rich in wall paintings. limed lead, no "zinc-lead," no "quick­
and thei r a m p l ification and intensilications at comp l e ted ; p rovides for dehvery o f  artIcle to 

a trllck bv which i t  can ' he taken away from These colors have been examined by process lead." And this book was the the receiving-station. J Y 
the machine, and provides for makin g '  a l l  kinds several chemists, notably Sir Humphry latest word on the subject by the leading 

Of Intel'est t o  Fal'mers. 

LAWN-MOWE R . - H . P. TERRY , E l izabeth, 
N .  J. A supporting frame 01' yoke is pro vided 
for the structllJ'e,  in which i s  supported a 
shaft for t h e  main driving-wh e e l s  of th'e 
structure and com bined with whit h is a rigid 
or stationary cutter o r  knife, together with a 
reciprocating cutter 01' knife, speci a l  means 
being employed between the aforesaid shaft 
and c u tter o r  knife by which the laUer is  op­
erated in the ol"dinary propu l sion of the ma­
c h ine over a lu\vn or other surface. 

B R O O M - C O H N -C FT'r I N G MA C H I NE- C .  R. 
II C C K LEBlDltU Y ,  Paris,  I l l .  rrhe design in this 
case i s  t o  p l ovide a m a c h i n e  which may be 
drawn a c ross a fie l d  by a team to rap i d l y  cut 
t he broom-corn, and the machine is 80 cun­
s t ructed and a r ranged a s  to even the varying 
lengths of the c u t-off brush ends a nd trim off 
the superfluous butt-ends of the stalks of the 
longer brush ends, so a s  to bring them all  to 
1 he same length before being del ivered to the 
binder, which binds them i n  bundles. 

RAKE.-W. W. I R WI N , J uneau, A l aska. 'rhe 
inve nt ion  pe r tains to rakes, and p a r ticu l a r l y  
to those moun ted u p o n  whee l s  for operation 
by dr aft-an i m a l s .  I ts principa l objects are to 
provide a strong and simple apparatns in 
which the teeth may be readily operated to 
r e l ease the accumu lated material  and i n  which 
said teeth may be raised bodi ly to c lear the 
wind rows and not drag down the piles when 
hunc hing. 

Of Ge lle l'al Interest. 

SHOW DmV I C K-C. E .  I SACKE, N ew York,  
N .  Y .  The devic e i s  intended to be constructed 
of paper or cardboard and to be used for ad­
vertising and display purposes, the object be­
ing . _to p r o v ide a cheap means of l'Ppresenting 
a box or package of merc handise to be adver­
tised and for furnishing adjacent thereto or 
as  a p a r t  there of a card or su rface on which 
the advertised mat ter may be produced_ 

A P PA H AT U S  FOR T R E A T I N G  'I'EXT I L E  

FAB R I C S.-O. OBERMAIFlH, La mbrecht, G e r­
many. This invention refe rs to an apparatus 
for treating texti l e  fabrics,  as in dyeing, ex­
t raction of grease, bleach ing, washing, etc. ,  by 
means of circulating l iquids. I t  produces not 
only a pressure, but a l so a powerfu l vacunm, 
in such a manner that during passage o f  l iquid 
t hrough the recep tacle for effecting the treat­
ment the vacuum acts by p u l l ing on one side, 
while on the other side the pressure acts by 
pushing upou the l iquids. 

of a r t i c l e s  movab l e  by m achine ry and es- Davy, and the results lead to the conclu- European authorities at about the close 
pecial ly  a l l  kinds of building-b locks. I sion that the pigments at the command of our civil war. 

P I A�O-ACTI O N .-F. B .
. 

LONG: Lo� Angel�S, of the ancient artists and artisans WEre It  is not overstating the facts to say 
C a l .  T he object o f  the Illven tlOn IS to p I O- chiefly natural products, such as gypsum, that the introduction of ready-prepared vide such new and u seful improvements in . 
piano-ac tions w h e r e by the flanges for the h a m- chalk, bitumen, ochers, siennas, iron paint making as a separate industry 
mel'S, dampers, o r  other parts of the action oxides, carbon blacks, manganese oxide, marked the first real impetus in the tech­
are n nt l i a b l e  10 become loose and rattle on lead oxides, arsenic and mercury sul- nical study of paints and the populariza­
p l aying' the i n s t r u ment or by reason of the phi des, the copper carbonates and sili- tion of paint-using for protective as well c l ima tic cbanges. 

cates, etc., with a few simple animal and as for decorative purposes. It  began in 
P U L L I N G - 1'Il A C Il I N E  F O R  STEA MBOA'£S, 

ETC . - F _ W. H A Y ES and C . A. BILLINGS , vegetable dye colors . this country about 1860,  and has since 
Wend l ing, C a l .  The invention is an attach · It is remarkable that while both Pliny developed so rapidly that a competent au­
ment for steamboats and o th er w a te r -craft for and Vitruvius describe the production thority has estimated the consumption 
use a s  an a i d  o r  accessory for prope l l ing them and use of white lead, no  trace of such in 1900 at 60,000,000 gallons. A natural up swift s t reams o r  rapids, where the usua l 
m e a n s  of p r opulsion are insufficient.  The in­
vention i s  a l s o  adapted for u s e  as  the sole 
meaus o f  propul sion of boa t s  o r  scows i n  
cana l s  o r  s l uggish and s h a l l o w  streams. 

STAMP-AF,"' I X I " G  D E V I C IiJ .-M. R. BUR­
ROWE S ,  Sarnia, Canada. The object in this 
invention i s  to p roduce a device . which wi l l  
o p e r a t e  t o  moisten the p a r t s  and apply the 
s t a m p  with great rapidity and in a certain 
sr nse automatica l l y _ It comprises a magazine 
in which s ta m p s  0 1'  l a b e l s  are con tained a n d  
b l' n e a t h  which the e n v e l o p  o r  other article 
may b e  thrust.  As the envelop passes beneath 
t h e  stamp-magazine i t  i s  moistened automatic­
a l l y  by the mois tening device,  and the mechan­
ism is then operated t o  a ffix a stamp In 
required position. 

N OTE.-Cop ies of any of these patents w i l l  
De furnished b y  M unn & Co. for t e n  cents each_ 
Please state the name of t h e  patentee, tit le of 
t h e  invention, and date of this paper. 

and Pns�nal Wants. 
READ THlS COLUM:-l CA REVULLY.- You wi l l  

find inquiries for certain classes of articles numbered 
In consecutive order. If you manufacture these �"Oods 
write us at once and we will send you the name and 
address of the party' desiriug the information. I n  
every c a s e  it i s  n e (' essary to gIve t h e  
n u mber o f  til e inquIry. 

l11. U N N  &; CO. 

use has been found in these analyseR, sequence of the American tendency to 
though red lead ( which occurs as a natu- simplify, to systematize and to economize 
ral color)  has been encountered fre- time and labor, it placed protective and 
quently. decorative paints within the reach of a l l  

During the first  sixteen or seventeen and made this country pre-eminently the 
centuries of the Christian era also the paint-using country of the world. 
use of paint was predominantly for deco- There are now in this country some­
rative and artistic purposes, and the de- thing l ike two hundred and fifty paint­
velopment of the technical side of paint manufacturing concerns, properly so 
and color making up to the eighteenth called, ranging in size from a small plant 
century was largely along these lines. with an output of a few thousand gallolls 
Part of the stock in trade of the great per year to single concerns operating a 
painters, even down to the days of Sir dozen or more plants, with their annual 
Joshua Reynolds, Vandyck, Rubens, output running into the millions. 
Velasquez, and the rest was their secret The demands of these factories have 
formulas and processes for preparing col- stimulated the production and diversifica­
ors, oils, and varnishes. tion of pigments. until the list is almost 

The reason for the slow emergence of endless ; and the study of the paint chem­
the idea that paint could be used for pro- ists employed by tl1em has thrown a fliJod 
tective as well as for decorative purposes of light upon the properties of paints 
is not far to seek : Medil:eval, Renais- u ndreamed of by the older color chemists. 
sance, and in England, even, Georgian The result has been a rapid diversifica­
architecture was the art of designing and tion and specialization of products, until 
construction in stone or its equivalent, 
bricks and mortar. I n  early times every 
man's house was l iterally his castle-his 
stronghold-and he whose position in life 

at the present time we can obtain from 
any paint factory, ready for use, a paint. 
for almost any purpose ; exterior and in­
terior tints and colors, floor paints, roof 

Marine Iron Works. Chicago. Catalogue free. would not maintain a defensible strong- paints, barn paints, porch paints, car­

I n q u iry N o. '994.�W a n t  e d .  mantled alcohol hold was not a man but a villain, sub- riage and wagon paints, enamel paints , 
lamps for lighting 

ject to the commands and dependent for car paints, l ocomotive paints, bridge 
. .  u. S." Metal Polish. Indianapolis. Samples free. protection upon his more fortunate lord. paints, etc., in limitless variety. 

dr����n6e�':tk;r9o��'Ga'id':i�r��'A��� ��:r&a��dLi�1-- The houses of the better classes were Every manufacturer is constantly 
ment." therefore stone- fortresses ; those of the pushed by each of his competitors to pro-

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., lower classes, flimsy hovelS, huts, or duce something better and cheaper, and D R I LL.-L. W .  BANEY, F. E .  BA NE Y , and J .  Chal(rin Falls 0 
O S'£ERHOLT, Platte v i l le,  Wis.  W i t h  this im- ' 

, . 
cabins. The castle needed no paint ; the the result is that to-day's formula is dis-

I u q u i J'Y No. '99·6.-Wanted, tbe name and ad·  p rovement the turning of the dri l l  to t h e  right ress of tbe manufacturer of tbe glass tombstone or peasant's shelter was not w orth it .  placed by to-morrow's discovery. In the 
c a u s e s  an out wa rd m o v e m e n t  of t h e  d e b r i s ,  monument. With the rise of the common people pigments used there is much diversity 
t h e  stroke of the dri l l  assisting this move - Manufacturers' Agent is open for a few good lines. 

into the stature and privileges of human ment, each l u g  moving t h e  debris outward to Higbest reterences. E. H. Peace, Vancouver. B. C. and constant improvement ; but after tem­
porary experiments along other lines the 
entire trade has apparently come to an 
agreement that for the present, at least, 
there is no satisfactory substitute for 

a suffi cient extent that it  may be engaged by I nq u i ry No. '99'.�Wanted, galvanized tanks to beings, however, wood became gradually 

the succeeding l u g  on the next stroke. In its ��t�� A��J'�su;
ng�il�

s� 1�o�ge':::��i.W���6rr:��:�)�� o
n side a recognized building material, the pre­

broadest sense the invention comprises a d r i l l - 1 se l l  patents. To buy, or having one to sell , write servation as well as the decoration of the 
s h a n k  h a v i n g  a series of p rojec ting l u g s  Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. wooden house became important, and the spira l l y  ar ranged on the shan k.  

STAY i N G Il E Y I C m  IrOR SlA D IN G DO O RS. rlnn1,�i��l�';tle�,���-;;,�
a�st

e
�lec��Ig

t[�fI'�a;l��;c���� demand rapidly stimulated the develop-
tives, dynamos, motor. and tops. ment of paint, making it a commercial 

pure l inseed oil ; consequently, he who 
examines these paints of the better 
grades will find, outside of the volati le 
thinners and the liquid "dryers" used ,  
practically the entire liquid contents to  

- F .  DAIILuNn, E smond, l'. .  D.  'I' h e  object o f  
t h e  improvement is t o  p r ovide a device more 
especia lly designed for use on heavy s l iding­
doors, freight-car doors, and the l ike-and ar­
ranged to insure an easy s l iding of the door, 
to p revent ru bbing of the dnor ou the w a l l  or 
door-casing, and t o p revent snow or ice from 
l ock ing or h o lding the door against movement. 

S H O T - F E E D  F O R  D R I LLS . -K . BROO K S ,  
N e w Y o r k ,  N .  Y. Automatica l l y  feeding s h o t  
or grinding m a t e r i a l  to d r i l l s  and similar too l s  
is  accom p lished b y  t h i s  simp le a n d  econ omic 
device, and it  is  particu l a r l y  adapted for feed­
ing shot to rotary dri l l s  e m p l oyed i n  boring 
w e l l s. I t  is  automatic in its  action and means 
for regulatillg' the quantity of m ateria l deliv­
ered by the device, t h e  feed being constant 
while the invention is  in operation. 

CORN ET.-Z_ A.  ;VIEREllITH, Tahlequ a h ,  Ind. 
Tel'. ffhis invention is  an improvement in 
cornets and s i m i l a r  valved instruments, and 
has fo!' an object to prov ide c onstruction and 
a r rangement of the tubing and air-pa ssages 
whereby to avoid short bends 01' angles ; a l so, 
t o  dispense w i th the usua l second s l ide and 
introduce in l ieu thereof a second be l l  through 
which the tone i s  emitted in all instances 
when the second valve i s  dep ressed. 

Fine Litbographed Letter Heads, Bill Heads, Enve· industry. lopes and Checks, gives standing. Stilwell, 709 Pine St. 
St. Louis. 

I n Q u i l' Y  � o. '999.� WRnted. makers of malleable 
iron thum b screws, with ball and rap ends. 

The celebrated . .  Hornsby·Akroyd " Patent Safety 011 
Engine is built by the De La Vergne Machine Company. 

FOOl of East I3Bth Street, New York. 

The earlier industrial paint makers 
naturally looked to the artists for their 
knowl edge of paint ; consequently we find 
the original house paints to be merely 
adaptations of artists' colors, gradually 

be simply linseed oil. 
Columns could be devoted to this 

unique vegetable oil ; but it is enough to 

in�nt'A���v�r�g;d���,�,.;�ve�r�:����a���� l(�� 3�"i�:t modified to permit of production on a say that the United States annually con­
in thickness, overlaying a mineral deposit. commercial scale. Thus, the early pro- sumes about 20,000,000 bushels of flax­

Metal Novelty Works Co . . manufacturers of all kinds cess for producing white lead, for exam- seed in producing it, and that nothing 
of light Met.al Goods. Dies a.nd Metal Stampings our 
Specially . 4H7 S_ Canal Street, Cbicago. pIe-the old Dutch process-was merely has yet been discovered that so satisfac-

Inqu irv No. Slllll .�Wnnted. makers of balloons, un expansion of the artists' method of torily fulfills the requirements of house 

�:t��y.
aer\al toys , macbines and aerial novelties of making "flake-white," a trench in the painting. 

Manu factul'ers of patent articles, dies, metal earth, charged with manure, being sub- A great deal has been said and written 
st,mpin!<, screw machine work, bardware specialties, stituted for the hole in the artist's back against prepared paints-chiefly in the 
machinery tools. and wood fiber products. Quadriga 
Manufacturing Company. 18 Soutb Canal St . .  Cbicago. yard. So, also, the older paint chemists interests of painters, who cling to their 

1 1I q u l n  No, 8002.-Wanted, ttle makers of tbe -Scheele, Diesbach, Chaptal, Davy, ancient tradition and perquisites of hand 
Butcbet motor. Girardin, Vauquelin, and others-con- mixing, or by those who cater to this 

w!t��'!.tflrs �ri'd c����e's-;JX :i� t,:'p�ar�tt�UI��
t
�����.i.\'i cerned themselv es largely with investiga- trade ; but the incontrovertible fact re ­

water. 
tion of the pigments then in use and the mains that the consumption of these 

I n q uiry No. �004 .-Wanted, makers of automa· . • • , mati? cam cuttin!< macbines for culting large cams up slmphficahon of the methods and mate- I products after a half century s experience 
to 20 Incbes II1 dIameter. I rials used in producing them. This fact ' is increasing steadily. This fact alone is 
pJl�::,u::rih�for.l;00a.-wanted, manufacturers ot can be verified by a glance at the pages sufficient answer to all objectors ; noth ing 



that does not serve a useful purpose can 
permanently succeed. Frauds may flour· 
ish for a time, but their season is brief. 

G. B. HECKEL. 

uerle8� 
H I N T S  TO CORRESPONDEN TS. 

Names and Address must accompany a ll letters or 
DO attention will be paid thereto. This is for 
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 amnvercd in reasonable time should be 
repeated ; correspondents win bear in mind that 
some U llS\Vers require not a Little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any a rticle not adver· 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 1 0  cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked o r  labeled. 

( 9934 ) A. C. A. says : Please inform 
me t hrough the Notes and Queries column, 
how the num ber oJ' lines of force in a magnet 
are calcu lated. A. To c a l c u l a te the n u m ber of 
lines of force in air t hrough a given coil of 
wire, m u l tiply the amperes by the n u m ber of 
turns of wire and this by 0.4 or by 1 .257.  
T h i s  i s  fully explained in Sloane's  Handy B o o k  
of Electrid ty, w h i c h  we send for $3.50. 

( 9935 ) B. F.  B. asks : I wish to pro­
cure the best method for dril l ing glass.  A.  For 
dri l l ing glass make a solu tion of 1 ounce gum 
camphor, 1 %  ounces spirits of turpentine, and 
3 drachms of ether. Keep the end oI the drill·  
ing tool wet w i th this fluid. The sharp corner 
of a freshly broken p oint of a file is one of 
the best drilling tools for this purpose. 

( 993G ) L. E. B. asks : Does the space 
occupied by the spokes i n  a carriage ap pear 
to be fi l l e d  w i t h black dots when the moving 
carriage is  seen through a lace curtain 'l I 
did not notice it when the carriage m oved 
rather slowly. bnt  w hen i t  was moving a t  a 
brisk rate. A. 'rhe phenomenon of the moving 
wheel viewed through a mesh of lace i s  due 
to the persistence of visi on. Through the 
openings in t he lace we see only � a part of 
the spokes, a n d  then this part disappears. We 
thus get a discontinuous view, broken m ore 
rapidly a s the carriage moves more rapidly. 

( 9 9 3 7 )  W. W. G. says : We would 
consider i t  a great favor if you w i l l  have the 
kindness to advise regarding driftwood fi re 
pow<ler. This is a powder which, as  we un­
derstand it, is thrown on the fire and pro· 
duces the same ligh ts as  driftwood does.  Kindly 
advise if possib le where same can be obtained. 
A. We do n o t  know the composition of the 
driftwood powder. You can, however, make 
driftwood fur yourse1f,  which wil1  give a color 
equal to any. by dissolving c h loride of copper 
in water. Use a wooden p a i l  for this, since 
it  w i l l  corrode a metal  pail .  Place pieces of 
wood endwis2 in the s o l u tIOn, and a l low them 
to soak t i l l  they are w e l l  saturated. Then dry 
them , a nd th'row some pieces upon a bright 
fire. They wi I I  show the colors of the burn· 
ing copper . A pound of copper chloride w i l l  
m a k e  a g r e a t  d e a l  o f  driftwood. 

( 9938 ) F. S. J .  asks : 1. Can you tell 
m e  what a wattless current i s ? How i s  it 
caused 'l A. The so·called "wattless curren t" is 
the c o m p o,"en t of the total current which is  
i n  quadrature with t h e  ene!'gy current.  I t  
m a y  be found explained in Sloane's  "Elec· 
tricians' H andy Book," which w e  send for 
$3,50. 2. Why do telephone companies always 
ground on a c o l d·water pipe 'I 1 know of a 
case where a lineman carried the ground wire 
past a hot·water pipe to a cold·water pipe. 
Why not ground on a gas or s team pipe ? 
They are a l l  connected to the ground. A. We 
can,"ot t el l  why telephone companies "alway s 
ground on a cold-water pipe," since we have 
just examined ours and find i t  grounded on 
the hot·water pipe. I t  is  not p roper to infer 
that a thing is  a l ways done in a certain way 
because we have never happened to notice it 
done in any other way. There is  n o  rea son 
for grounding o n  one pipe rather than the 
other. Gas pipes should not be used because 
of  risk of setting fire" if  a break occurs. 3 .  I s  
there ' any point o n  the American roast where 
the!'e i s  no ebb Or flow of tide ? I f  so, where 
is i t ? A,  We do not know any place where 
there i s  n o  tide. There are places so situated 
that a tide fl owing one way meets a different 
phase of a tide from another direction and a 
very small  change of tide results,  

( 99 39 )  T. W. B. asks : As it is an 
accepted fact that an electric cu rrent can be 
caused to flow between the poles in a circuit 
connecting two metals such as bismuth and 
antimony when t h e  point of juncture i s  heated, 
I shou,ld l ike to know what voltage and am· 
perage can b e  p r oduced o r  caused to flow if 
the ends of two rods % inch in diameter. one 
of bismuth and the other of antimony, b e  
j oined together and heated i n  say {l00 deg. o f  

Scientific American 

heat. I have the electric l i brary p u b l i shed by I 
Munn & Co., but do not seem to be a b l e  to 
get this i n formation from same. I n  one p lace 
they sta te  that a com bina tion of this kind w i l l  
genera t e  "1 microyolt," but n owhere i n  the 
book can I find a s tatement as to what can· 
sti tutes a microvolt.  I have a n  apparatus in 
which a large amount of  heat i s  radiated or 
wa sted, and thought possibly that I would be 
a b l e  to generate a current of about six volts,  
twenty amperes. I f  this i s  possible will  you 
kindly give m e  some informa t i on as to bow to 
go about the work of assem bling the apparatus i 
A. A microvolt is one m i l l ionth of a volt.  
Probably any dictionary would contain the 
word, o r  e l se the prefix "Inicro-, " which i s  
u s e d  a s  meaning a m i llionth p a r t .  Webster ' S  
Dictionary contains it.  A treatise on e lec· 
tricity would assume t h a t  the reader had a 
dic tionary and w o u l d  n o t  stop to define such a 
term. Y ou cannot maintain a bi smuth·anti· 
mony junc tion, a t  500 deg. F . ,  since bismuth 
melts  at 514  deg.  10'. N o r  h a s  anybody yet 
succeeded in making a thermo·electric gene· 
ra tor which would p roduce six vol ts., One 
which gave about half this was on the market 
a few years ago, but  cannot now be had, This 
one gave perhaps 1.5 amperes. We cannot en· 
cou rage you to expect to invent a generator 
which would give 20 amperes.  

( 9940 ) H. E. E. asks : As a reader of 
your most valued p ublication, 1 am taking on 
myself the privi lege of asking y o u  where It 
would be possible to secure information re­
garding the l a test or the best system at wire· 
less telegraphy. I a m  seeking to build a sys· 
tem between two stations, about three hun­
dred yards apart. Have been unable t o  secure 
anything satisfactory on the subject except 
from the c ol u m n s  of the A MERICA.'i, and that 
i s  all so condensed that i t  doesn ' t  help much 
in p u tting i n  a system. I ask you, then, 
where I may secure a clear, concise treatise 
on the s u bject,  which would enable a n  ama· 
teur to build h i s  own system and at a nominal 
c ost. A. Maver's "Wireless Telegrapby," 
p rice $2, is  a very good book u p on the sub· 
ject,  a lthough C o l l i n s  is somewhat m o r e  recent 
and is  reliable.  I ts price i s  $3.  We can send 
either or both upon your order. We have 
p u blished in our S UPPLE"]>].'i'r N o. 1363, p rice 
ten cents, a very complete description of a set 
of instrumen t s  whicll will tran smit much 
farther than you p l'opose to send messages .  
We would advise y o u  to get t h i s ,  If you have 
not a l ready done so, and to follow the in· 
structions given therein. A large number of 
people have built  sets from these instructions. 
We wou l d  say, however, that no one can build 
the instruments a t  a nominal cost. 'rhe 
cOherer, the relay, and the induction coil must 
be w e l l  made or else they are worthless. 
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Burglar alarm, J. A. Dil l e n  . . . . . . . . • • . . . . .  8 1 6. 005 
Bushings, machine for forming hollow split, 

P. Kohlbrenner . .  ' ,  . . . . . . . . • • . . . . . . .  ' . 8] (; .237 

L th Button, R. H. A. D·Ailly . .  , '  . . . . . . . . . . . .  816,416 
Cross a 8S Button making ID t! c h i lH'8,  gripping device o r  
Feed carrier for, J .  Ilul'm lJy . . . . • • • • • • • . . . .  B 1 6, OH4 

FOR FINE, ACCuoATE WORK 
Calculating machinp, H, II anson . . . . . . .  , . .  816,318 

" Calculating machine aud typewriter attacb-
Send for Catalogue n. 

SENECA FALLS MF(l. CO_ 
695 Water Street, 

S.neca falls, N. Y., U. S. A. 

ment. H. Hanson . . . . . . . . . . . . . • . . . . . . .  t U G , :-{ 1 9 
Can opener, W. �'. Seel'up . . . . . . . . . . . . . . . . . �HG,256 
C'an top, powder. J .  H. GOBS . . . • • • . . . . . . . . .  81 U, 3 1;j 
Cang, handled head for sheet metal, C .  

Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 815, 983 
Cans or boxes, hinged cover for square or 

rectangular sheet metal, B. H. Larkin . 815, 962 E ngi n e  a n d  Foot Lathes Candy machine, W .  J .  �lorrison . . . . . . . . . .  816, 1 1 4  
C a l'  body lJoIster, railway , C.  S. Shallen-

M AC H I III E S H O P  O U T F I T S ,  TOOLS A N D  bel'ger, reissue . . . . . . . . . . . . . . • . . . . . . . . 12. 468 
8 1 5 , 94<3 
8 H l I 65 
8 1 6::130 
8 1 6. 498 
8 1 6,()70 
8 1 6 . 0:n 
816,3m 
816,  [)3B 
8 1 6, 177 
8 1 6. 267 
816, 1 1 9  

S U P P L I ES, BEST M A T E R I A LS ,  B E ST C a t· cOllstruction, R. L. Ettenger . . . . . . . .  . 

W O R K M A N S H I P. CATALOG U E  F R E E  Car coupling. W. Kelso . . . . . . .  _ . . . . . . . . . . . 
SEBASTIAN LAT H E  CO,. 1 2 0 C u lvert St., C I n c i n nat i ,  O. Car coupling, Keller & Bowers . . . . . . . . . • . .  

__ .. __ ____ Car, dump, S. Otis • . . . . . . . . . . . . • . . • • . . . . .  

Foot and Powe r :r�,ds���Js��n��l:IY�r.r.�"e�: g��; �{ie�I�g?oii�n�i , 
Tpfl�ge�r�.":� : : : : : : : : : :  SH B1PARD LA'l'HE CO.� 133 W. 2d St. Cincinnati. O. Car wheel, H. C .  Odenkirk . . . . . . . . • • . • . . .  

Toledo Ohio,U.SA n 1 2 5 Vu lcan Place 

be VUlcan Iron worKS co. 
I � H, P, MARINE ENG INE $33 5 0  Engine 

Engine and En;::-;itt�:tl31.00 
For your Row Boat, Sail Boat or Launch 
No crsnk. to start-No cams, valves, gears, 
springs or sprockets. All working parts in 
full view. We build all sizes Boat EnJines. 
D ETROIT E N G I N E  WORKS, 

14,25 J E FFERSON AVE.  DETROIT, MICH.  

.//.-�� 
Manufactory Established 1761. 

Lead-Colored & Slate Pencils. Rubber Bands. 
E�':;TZ�:: If�;-r!::dhOL'!:I';,':iI!W!�rsit':.��?r 

Send jar descripUve Circnlw' s. 
44-&0 East 23d Street, New York. N_ Y. 

Grand Prize, Highest Award, St. Loui�, 1904. 

Slmd jar Drill Catawgue_ 

W. F. & INO. BARNES CO. 
(Established 1872) 

1 9 9 9  R u by St •• Rockford , I I I .  

Presses 
Sub=Press 

for 
Work. 

F'ive sizes. Sub-PI'esses and 
ToolfS to ol'der. 

lIT' Send jar Catalogue_ 

BLAKE & JOHNSON, 
P. O. Box 1 0 5 4,  WATERBURY,  C O N N  

C a r  window, H. F. Dietz . . . . . . . . • • . . • • . . .  

Carbureter, G .  W. Kellogg . .  , '  . . . . . • . . . . .  
C a rbureting a pparatus, M .  StEel . . . . . • . . . .  
Cards, playing, J. H .  N oollan . . . . . . . . . . . . . 
Carpet c�eaning find disinfecting machine, 

E . A .  Thomas . . . . . . . . . . . . . . . . • . . • . . . . .  8 1 5 . 987 
Carrier, O . Johnson . . . . . . . . . . . . . . . . . . . . . . . 8 1 6,473 
Carton ma ldng machine attachment, R. 

Sunderman . . . . . . . . . . . . . . . . . . . . . . . . • • •  
Cash register, BOl'khoff & von Pein . . . . . . .  . 
Castpr, G. E. Ncuberth . . . . . . . . . . . . . . • . . . . 
Caster, F. Ii'. Bischoff . . . . . . . . . . . . . . . . . . . . 
Caster, C . �tengel . . . . . . . . . . . . . . . . . . . . . . .  . 
Castings, metal mold for making brass, Ii'. 

8 1 (3 . 27:3 
8 1 6 , 066 
816, 1 7 7  
816, 2 1 1  
8 1 6, 269 

H aggenj os . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,315 
Cement and making the same, slag. J .  A. 

Shinn . . , . . .  " . . . . . . .  ' . . .  " , . " . .  ' ,  . . .  , 81 6. 389 
Cement block marhine, C. 1,\ Davis . . . . . . . .  816, 438 
Cement block molding machine, Ii'. b". l\1ar-

tin . . . . . . " . . . . . . . . . . . . . . .  , '  _ . . . . . . . . .  8 1 6, 488 
Centrifugal machine, vV. E. Alldree . . . . . . .  8 1 G, 05S 
Chain. H. A .  House . .  , . . . . . . . . . . . .  , . . . . . .  8 1 G , 0�6 
Chain link, F. V. Hetzel . . . . . . . . . . . . . . . . . .  8 1 6 , 325 
Chain securing device, logging, F. Peikard . 8 1 H , 249 
Chair, A. E. Beall . . . ' . . . . . . . . . . . . . . . . . . .  81 6. 2U9 
Chair lounge, .J. �'lindall • . . . . . .  , . .  , . . . . . .  816, 084 
Channeling machine, L. II'. & A .  J.  Uthe . . . 8 1 6,050 
Cheese cutter, J .  Halliday . .  " . .  " " " ,  . . .  8 1 6. 462 
Chime ringing apparatus, A. E . Adl'iallce . .  8 1 6,525 
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Cider press, B. Witmer . . . . . . . . . . . . • • . . . . • 816,414 
Cigar moistener, J. S. Winget . . . . . . . . . . . . .  8 1 6,413 
Cigarette making device, A. E. Buckingbam 8 1 6, 150 
Circuit controlling apparatus, R. D. Mer-

sbon . " . . . . . . . . . . . . . .  , . , ' ,  . . . . . . .  , . .  , .  8 1 6. 1 1 2  
Circuits, making and breaking high poten-

tial. E .  M. Hewlett . .  " . , "  . . . . . .  " . .  8 1 6, 468 
Circuits, transfer switch for testing, "",'bit-

aker & \Vood . . . . . . . . . . . . . . . . . . . . . . . . .  81G, 993 
Clamp. See Woodworkiug clamp. 
Clamping jaws, means for preventing d.if­

fereJltiaI movement of , Ir. Van Amber . .  8 1 5 , 988 
Clod crusb(�r, J. W. Dalrymple . . . . . . . . . . . .  816,153 
Coal and other granular material, apparatus 

for handling, A.  Smith . . . . . . . . . . . . . . .  816,a91 
Cock, self-closing basin, J .  A. Johw�ton . . . •  8 1 6 , :i2 9  
Coffee and cereal roaster, K . II. Rommel . .  8 H i , 37 9  
Collapsible tuble, C .  R.  Sheldon . . . . . . . . . . .  81 6,258 
Collar pad, hon:;e, W. fI'. Sachse . . . . . . . . . . . 8 1 6, 1 27 
Column cap and �a�e, combinf'd, J. Lally . .  816, 480 com��s��h��n���·t��:i

.

O�, 
. .  

t:�I���ll member f.o.
l'� 81 G, 334 

Concrete, apparatus for lilling tunnels \\Tith , 
J. W. Reno . . . . . . . . . . . . . . . . . . . . .  . 81 6 ,040 

Concrete building blocks or veneer blocks, 
machine for manufacturing solid, R. 
Edmondson . . . . . . . • . . . . . . . . . . . . • .  : . • . . .  8 H J . 542 

Condenser, L.  Schutte . . . . . . . . . . . . . . . . . . . .  816,04;::; 
Conveying apparatus, C. H. Locher . . . . . . . . .  815,963 
Conveying apparatus, pneumatic, A. C .  

Lynch . . . . . . . . . .  ' . . . . . . . . . . . . . . . . .  , . . .  815, 9U5 
Cooler, cream ripener, and pasteurizer, 

com bined , D. W. Payne . . . . . . . . . . . . . . .  8 1 6 , 1 8 1  
CooP. folding chicken, C.  J .  Laidig . • . • . . • .  8 1 6, 103 
Copying press, le tter, G .  1-1 .  Taylor . . . . . . . . . 8 J 6,309 
Cord fastening device, D. A. \Yedmore . . . . .  8 1 G, l 4 0  
Coupliug, fl, C. Clay . . . " . "  . . .  , . . . . . .  , . . 8 I f) , 2 1 8  
Co upling device, A. E. Scouten • . . . . . . . . . .  8 l G, 129 
Crate. folding, F. J .  Hipp . . .  , . . . . . .  " ' , . .  816, 1 64 
C ream separator, cen trifugal, Ii'. A. West . .  816, 199 
Culinary vessel,  H .  McConnell . . . . . . . . . . . . .  816,356 
Cultivator, T .  Mulally . . . . . . . . . . . . . . . . • . . .  8 1 6,351 
Cultivator, I1�. E. Schaal . . . . . . . . . . . . . . . . . .  816, 382 

THE B. F. BARNES Cultivator . road machine. and farm wagon, 

'( 4< - I  N C M D R 1 L L CUlT��t
k i;�g;ati,�, 

L�lfe���e
tir;g; . d.

· P: ·Ste
·
i�: 816, 085 

i s  adapted for work from 1·16 inch to !J4 metz . . . .  ' , . _ .  ' . .  ' , . ,  . , . " , , . . . . . . . . . .  816,395 
inch. A strong, substantial . well built Curtain and counterbalance for book and 
drill. Plain lever or power feed a. desired. other cases, A. McKenzie . . . . . . . . . . • . .  8 1 6,496 We build a full line of Drills. AJI sizes Curtain holder, G .  \V. Barnett . . . . . . . . . . . .  8 1 6 , 289 furnished in Gangs . Alsu bave 9-inch, Curtain pole, J. N. Mills . . . . . . . . . . . . . . . . . 8 1 6, 490 
ffx�_t��{;c{¥��rr6of����e��at���a)gg

d Sa Decorticating machine, M. Caste' lIon . . . . . . .  816, 29 6  
on request. Dental tool holder or clutch, B. S. Brown . .  816, 069 

B. F_ BARNES COMPANY,  Rockford, I I I . g:��;'r,
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European Branch, 149 Queen Victoria St., London, E.C. Disappearing s('at, S. M. C u rwen . . . . . . . . . .  816,537 
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. . .  �� . . .  �f: 81 6, 1 5 4  
Adding machiue, Kodama & Gaucher . . . . . . .  - Mustard & Com pan Display can 01' box ,  sbeet metal, E .  M .  
Adjustable seat and desk,  J. T.  Brent, J r. 816,2902 Y Hallbauer . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  815, 957 
Air purifier, H. Platz . . . . . . . . . . . . . . • . . . . . .  �}g;�!� GENERAL 1MPORTERS AND 

Display cau. sheet metal,  Uudolphi & 
Amalgamator, W. H. MOlgan . . . . . . . . . . . . .  

81 " , 220 
Geiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 I f), ng l  

Amu�ement apparatus, C .  C .  Dean . . . . . . . .  u C O M  M I S  S I O N  A G E  N T S Display can, tioral, L. Wittbold . . . . . . . . . . .  8 1 6 , 053 
Amusement apparatus, O. M. Connelly . . . .  8 1 G, 435 Door, F. K. & A.  M .  Eastman . . . . . . . . . . . . . 816,441 
Animal chase,  �lder & Turner! . . . . . . . . . • . .  816.0�H Door controller, sliding, A. M. Easton . . . . . .  816,551 
Animal trap,  J .  D. Kittrell . . . . . . . . . . . . . . •  8 1 6, 102 Door, grain, E .  A.  Hill . . . . . . . . . . . . . . . . . . . 8 1 6,230 
Auimal trap, C . C .  Sphung . . . . . . . . . . . . . .  8 1 6,394 Plumbing Supplies. Safes and Scales. The largest Hardware DOOi' locking mechanism, B. F. Tripp . . . . . . 816,049 
Animal trap, J. J .  S\vlnt . . . . . . . . . . . . . . . . . 8 1 6, 398 Machinery and Tool House In China Door sC'curer, E.  M .  Hoaglund . . . . . . . . . . . . . 816, 327 
Armor plate, making, J.  Strauss . . . . . . . . . .  815,D85 Dredging apparatus, J.  Hamilton . . .  , . . . . . .  816, 1 61 
AspllaJt screen and. storage bin, F. A. 9a NANKING ROAD SHANGHAI CHINA Drill shan ks,  equalizing weight feed for, 

Hetherington . . . . . . . . . . . . , . . . . • • . . . . . .  816,229 K . Broo k s  . . . . . .  " . " . . . .  , ' , . " . .  " . . . 81 6,295 
A ntomatic carrier, S. H. Libby . . . . • • . . . . .  8 1 6 , 484 RELIABLE MARINE ENGINES Drilling machinery feeding mechanism, C. 
Bale tie machine, G. A. Rumbel . . . . • • . . . .  816, 381 F. Preslar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 6,500 
Ballast trimmer, J. H. Drinkwater . . . . • • • .  8 H i , 223 tlO�:li�b'iIl� �;:r�l� t:�IIS�l�n�f Driving mechanism, variable speed, W. L. 
�attel'Y, .E- '7'. 

t
8Chnei�m' · ·i ·' · · : · ·I· · · · ·T· 8 1 6,384 

the " Lamb " En�m". S;us Scbellenbach . . . . .  , . . . . . . . . . . . . • . . . . . . .  8 1 6 , 1 2 8  
caring for e ec rIC me ers, l'lctlOn ess,  . 

81 6,330 from 172 to lUG H. P. III stock. Dropper, G. Spencer . . . . . . . . . . . . . . . . . . . . . .  815,984 
J. J ohnston . . . . . . .  . . . . . . • . . . . • . . . . . . .  Write tor catalogue. Drum screen, revolving, Brew & Suiter . . . .  816, 426 

Bed, invalid, J. W .
&
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TERI{Y & CO. Dry closet, fl'. Macfarlane . . . . . . . . . . . . . . . . . 815, 969 

B�)d, sofa, Strand IIa u gell . . . . . . . . . . . . . .  i.) Du plicating machine, H. C. Gammeter . . . . .  816, 3 1 1  
Bias cutting implement, 1\' . B. Burt . . . . . . . 8 1 G , 52!) Dust collector and like apparatus, A. C. 
Bicycle attachllient. G,  \y ,  Pulliam . . . , . , .  8 1 6, 1 22 Lynch . . . . . .  ' . . . .  , . . . . . . .  " . .  , . . .  ' , . . . 8 1 5 . 967 
Bindel' frame and leuf therefor, loose leaf, Dust collector and separator, A.  C .  Lynch . 815, D6/i 

H. J .  Moore . . . . . . . . . . . . . . . . . .  816, 4U3, 816,494 Dyuamic trap o r  drain valve, J . Jj-'. McBlroy S 1 6 , 245 
Binder. loose leaf, J .  B.  Barlow . . " . . .  , . . . 8 1 6,421 Easel, J.  B. Thompson . .  " . .  " . . . . .  , . ,  . . . .  81 6 274 
Blackboard trestle with adjustable map Edge trimmer, J .  A . Gates . . . . . . . . . . . . . . . .  816;459 

dlsplayer and roll support. M, Nacken . 815, 974 WE L L DRILLING Egg boller, time, H. H, Cbesbrough . . . . . . .  8 1 6,072 
B leaching and sterilizing apparatus, S. Electric cable, H. W. Buck . . . . . . . . . . . . . . . 816,428 

Leetham • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 6, 482 l-iJIectl'ic heater, Morse & Frazer . . . . . . . . . .  81G, 1 7 2  

�n�g �i��fe�Ti;;p���nS .
&

c�s�iu:�l: : : : : : : : : : :  �f3:��� Machines �j��;��� H�g� s�;i�'�)�' 
an��s:�'{� °ior� ' foveR: 816,436 

Block. S('P Pulky block. Over 70 sizes and styles, for <lnlling either deep or Parker . .  , , . . . .  , . , , . .  , , . . . . . . . . . . .  , . . .  816,033 
Block molding machine, G .  "'''ilhelm . . . . . . •  8 1 6,408 shallow wells in any .i{wCi of SOlI or rock. Mounted Electric machine. dynumo, C .  P. Steinmetz . 81 6,51 1 
Bobbin holdpr, A. ru. Rhoades . . . . . . . . . . . . . .  8 1 6, 50 2  on wheels 01' on si11s. With engines or horse powers. Electric m e t p r ,  \V. II. Pratt . . . . . . . . . . . . . .  81 6 , B7G 
Boiler water feedillg device, steam, J. r:r. Strong, simple and durable. Any mechanic can Electric pn'ssure i ndicator, J. E. Wertz . . . .  8 1 0 , 407 

Innes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 6 , 47 1  operate them easily. Send for catalog. Electric road crossings, safety system for, 
Bolt threading marhine, J .  II .  Haskins . . .  _ 8

8 1
1�'

,
�
3

2
8

2
0 

WILLIAIlIS BROS_. lthaca, N. Y. A. H. Johnson . .  " . , " " ' , . . . . . . . , . . .  . 
Book support, F. E. Ruger . . . . • . . . . . . . . . .  u Electric switch, M. H. Johnson . . . . . . . . . .  . 
Bool{ support, E. Snwring . . . . . • . . . • • . . . . . .  8 1 6, 507 Electric switch, Everest & Barker . . . . . . .  . 
Boot and shoe teef'. S. French . . . . . . . . . . . . .  8 1 6, 403 KEROSENE OIL ENGINES Electrical device and circuit, W, H. Lane . .  
Boot o r  shoe polishing machine, Biladeau & Electrical generat.or, W. Stan ley . . . . . . . . .  . 

816,O I 4� 
8 1 6. 100 
816. 444 
8 1 5,961 
8 1 6, 192 

Chapdelaine, reissue . . . . . . • . . . . . . . . . . .  1 2 , 466 M arine Stationary ElectriC'al regulation system, W . L. It. 
Bottle, W. W. M cLaren . .  " . . . . . • . . . . . . . .  816, 358 Portable. Emmf't . . , . . .  " ' . " . " , . " ,  . . . . . . .  " . .  8 1 6, 442 

��ni�' ��p 
C�n(tn�r�:�� i. ' L��� . : : : : : : : : : : : :  ���:!�i N O DA N  GEl{, M.'lXimuJll Power, ������i�·l:l.

l s�,��e�r:��l l�ip������'OY • • • • • • • • • •  816,028 

Rottlf' clip, J. J. )1cGarry . . . . . . . . . . • . . . . .  816,244 �����l�;ica\�'eigh�o 
Sl]�:Ft�!�ie�,

elia��if Elevator safety dpviC'e, S. Kacso . • . . . . . . • . .  8 1 6 , 3a3 
Bottlt', corkless non-refillable, U. I. Max- 1 T b e ' F II �Jngine, W. Heekl'rt . . . . . . . . . . . . . . . . . . . . . .  816, 464 

wpll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 1 70 ��!:��ttled: Wl���P;�:�C��'alogu�! l Engine and ear coupling, railway , E. Posson 81 6,038 
Bottle boldl'l' and opener, combined, Mul- M. �No charge for packing. Engines, eurt'f'nt ('ontrollpl' for igniting de-

vaney & Keller . . • . . . .  , . . . . . . . . . . • . • . • .  815.971 I nte rnat i o nal  Oi l E ng i ne C o . vices for hyd rocarbo n ,  F. O. Farwell . . , 816,083 
Bottle holdpr, nursing, E . S. Lewis . . . . • • • •  8 1 6, 1 05 

2 5 3 8 d Y U S A  Engines, drill bit rotating mechanism for 
Bottle, non�l'efinablc, Perry & Pierpoint . • . .  816, 1 2 1  roa way, N . . .  . .  rock drilling, J .  G. Le,Yller . . . . . . . . . . . 8 1 6 , 02 1  
Bottle, sipboll,  J .  G .  Henrich . . . . . . . . . . . . .  8 1 6, 091 .rungraving machine, W. S .  Eaton . . . . . . . . . . .  81 6, a07 
Bottle stopper, H. K. Gilbert . . . . . . . . . . . . .  815, 954 T Ex cavator shove1� T. Alexander . . . . . . . . . . .  8 1 6 , 057 
Bottle stopper. H. K Payne . .  " . .  , '  . . . . . .  ,816, 120 Watch acoma Grow ' E x p losive engine, T. J. Lutz, Jr . . . . . . . .  , . ,  8 1 0 . 1 0 9  
Bottles, etc. ,  stopper for, J .  P.  Crane . . . . .  815,940 • ! E;\'pglass c]paner, II .  C.  Fosberg . . . . . . . . . .  81 G, 227 
Bracket, A. R. Ferguson . . . . . . . . . . . . . . . • .  8 1 5 , 947 J<'abdcs, adj nstahle guiding meehanisrn for 
Bral{e hanger.  G .  M .  Brill . . . . . . . . . • . . . .  , : 816.293 POPULATION } 1 900, :1 " . 7 1 4. sl<ewing bridge threaded. E. T. & E.  
Brake shoe.  J. F. Powers , . , ' . . . . . . . . . . . . .  816.�73 1 1906. 81),000. II. Marble . . . . . . . . . . . , . . . . . . . . . • • . . . . .  8 1 5 . 970 
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:C;m�in�' ������: . .  E'. 8 1 6,374 Leading manufacturing city of Pacific Northwest. Best �:�����nW .

dex�c�p�:�!P�;; �: . �' • .  I?��.S:::::: ���:n� 
Petmecky . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 G,25 1 steamship and railway t erminals on Pacific ('oa�t. Six Fauef't. F. A .  Dunham . . . . . . . . . . . . • • . . . . . .  8 1 6,440 

Bucket or ('onveyer, "T .  F. Jones . . . . . . . . . . 8 1 6,:m2 1 additional transco ntinental rail roads en tering 'llacoma. Fan c(>t and filter, C'omhint'd, A. P. Whalen . 8 1 6 , 5] 7 
Building construdion, O. Price, reissup . . . .  ] 2,407 Send ten cents in po�tage for illustrated litera,tnre to Ff'eding devi('{', D.  Collins . .  

.' 
. . . . . . . . . . . . .  8 1 6, 2 1 9  

Bur, loop unifying a n d  cast-off, Ii]. Tomp- S ECRETA R Y ,  CHAMlHCR OF COMMERCE AND l<�('nce making machine, \Virp, .J. M. Denning 816. 538 
kins . • . . . . . . • . . . . . • . •  ' , . , • • .  , . • . . . . . . .  81 6,403 BOAHD_ OF' THA IJJj). Tacoma, Wash. 1" encing tie, wire, 1.'. H. Benediet .  . . . . . . . . 816,210 



APRIL 7, 1906. Scientific American 
ro 'f'Hf} 
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;ertflizer · �ist�i�:�:: -;:- J. ;:y;�= �l;'���) I Fibrous material and dyeing same, blue, V. Ii'ussganger • • • • • • • • • • • • . . • . . • • • . . • • • • •  8 1 6, 457 
Fifth wheel, vehicle, E. Lewis . . . . . . .. . . . . .  8HI, 1 68 

MID­
NIGHT 
SUN 

NEW YORK to ICELAND 
SPITIBER6EN and NORWAY 

Leaving June 23, 1906 
by the twin-screw express S. S. 
"Oceana,"  8,000 tons, specially 
e q u ipped for pleasure cruisi ng. 
Superb accommodations. Rates 
includ i ng all side-trip expenses if 

de sired. 
12 Other Similar Cruises 

.by well-known steamers Blucher, 
Prinzessin Victoria Luise, 

Meteor, during 

June, July and August 

Filamnllts and films from viscose. manufac .. 
ture of, U. N. Waite . . . . . . . . . . . . . . . . . . 816.404 

)filaments substances liquefiable by heat, 
cOllverting into, T. J .  Zoeller . . . . . . . . . •  

Filter. W .  B. 1(J('in . . . . . . . . . . . . . . . . . . . .  . . 
Fire alarm box, S. J. Heinrich . . . . . . . . . . . .  . 
Fire escape, K. Pugh . . . . . . . . . . . . . . . . . . . .  . 
Fire pscape, S. Z. Moore . . . . . . . . . . . . . . . . .  . 
FirE' extinguisher, H. T. Murphy • . . . . . • • •  
Fire pot, R. M. H inman . . . . . . . . . . . . . . . . .  . 
Firearm, tubular magazinp, '1'. C. Johnson . .  
Fil'l:'pl'oof and waterproof composition, E .  

Covington • • . . . . . . • • . . . . . . . . . . . . . . . • • . .  
Fireproof fixture, E. F .  Fitzpatri('k • . . . . . . .  
Fireproof window, ,Yo H. Hiller . .  0 • • • • • • • •  
Fish hook. C .  A. Shaw . . . . . . . . . . . . . . . . . .  . .  
Fish preservation, VV .  Lamb . . . . . . . . . .  0 • • •  
Flanging ma('hine, cap, J.  Brenzinger . • . • . .  
ji'leece carrier, T. E. Ainle y . . . . .  : . . . .  0 0 • •  
l�lowur stand or support, WO H. Cra\vfol'd . .  
Flue stopper, Bacon & Aab 0 • • • • • • • • • • • • • • •  
Fly trap. J. B. F .  Pierce . . . . . . . . . . . . . . . . .  . 
Fork, J. W. Currier • . . . .  0 • •  0 . 0  • • • • • • • • • • •  
Fruit gatherer, G. H. Roherts . . . . . • . . • . .  _ _  
Furnace, .J .  J.  O ' Shea . 0  . . .  _ . . . . . . . • . . • .  0 .  
Furuac(', R. S .  ':fhompson . . . . . .  0 • • • • • • • • • •  
Furnace charging apparatus, blast, J. W. 

Dongherty . .  0 • • • • • • • • • • • • • • • • • • •  
Fuse box, E. }1. Hewlett . . . . . . . . . . . . . . . . .  . 
Fuse, eledl'i<', B. S. Luthpt' . . . . . . . . . . . . . .  . 
Fuse, expulsion, C. E. l�veleth . . . . . . . . . • . .  

, Fuse, pcreussion, J. W. Hal'1'iman . .  0 '  • • • •  

IFuse pIng. A .• Sr .• & A. Weber, Jr . . . . . .  . 
Game board, S. E. Kuhn . . . . . . . . . . . . . . . . .  0 
Garbage receptaclE', Gagnon & Paquette • • • •  
Garment cla sp,  .M. B_ Gardner • • . . . .  0 • • • • • •  
Garmellt, onp-piece blouse, J . B. Pearson . . .  
Gas burner, inverted incandescent, J. 

816.056 
8 1 6 . 47H 
tHo 4G5 
8 1 6: 1 H;; 
8 1 6 495 
8 1 6:352 
815,V5!l 
8 1 6. 015 

8 1 6. ":12 
8 1 6 . 309 
816.242 
8 1 6  13U 
8 1 6;:143 
816. 001 
816.417 
81 6.07 7  
8 1 6.0GO 
8 1 6. 499 
816,5:36 
816. 186 
816. 248 
816.275 

81 6.222 
8 1 6 , 46fJ 
8 1 5 , 964 
816. 44:3 
8 1 5 . 9058 
8 1 6 . 406 
815,960 
816. 087 
8 1 6.228 
8 1 6 . 367 

Bridger . . . . . . . . . . . . .  0 • • • • •  o • • • • • , • • • • •  816, 427 
Gas burner. safety, E. & H. Sm('jkal . . . . . .  8 1 6. 620 
Gas calorimeter, C . 'E. Sargent • . . . • . •  0 • • •  8 1 6 , 042 

8:� ��:i:;�; � .S·fl����;:t . : : : : : : : : : : : : : : : : :  �t�:g�� 
Gas engine, tandem, L. F. Burger . . . • . • . . •  81 6,215 
Gas filter.  G. A. S t p b bins . . . . . . . . . . . . . . . . .  816.266 
Gas furnace, R. S. Thompson • . . . . . . . . . . • •  816,276 
Gas generator, .J. Radcliffe • . . . . . . . . .  0 • • • •  816,123 
Gas, making and burning fuel, W. '1'. Grif-

fin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 6 . 3 1 4  
Gas mixer, 1\1. Scott • o • • • • • • • • • • • • • • • • •  0 • •  816, 045 
Gas tanlr. P. U.  Avery . . . . . . . . . . . . . . . . . . . .  816. 059 
Gases or vapors and the production of high 

vacnums, absorbing, J .  De,var • . . • . .  0 . 0  8 1 5 , 942 
F. W. Schader . . . . . . . . . . . . . . . . . . . . . 816. 188 
change speed, .T .  'rhannheimer . . . . . • . .  8 J 6, 401 

device, automatic, J. Shoecraft . . . •  816.259 
See Cunent generator. 

For programmes, rates, etc . ,  apply '::l������l' d��� �: f.i�Z��� m:gi� 
HAMBURG = AMERICAN LINE . ��rl�.

raJf��r�;'c!\����:sG: ·G�;·t�l; : :  m:��:; 
Offl Y 

Grinding machine. I�. 'V. Holub . . . . . . . . . . . . 8 1 6,5GO ces: 35=37 Broadway, N . . Grist mill, portable, J .  S. Lord . . . . . . . . . . . .  8 J (;. I O �  

PHILADELPHIA 1229 Walnut St. Gun stock, W. 1,'. Cole . . . . . . . . . . . . . . . . . . . .  816.074 

CHIOAGO . . 159 Randolph St. Hair clipper. O. W. Johnson . . . . . . . . . . .  8lG.235 

SAN FRANOISCO 401 Oalifornia St. Hair pin rubbing and polishing machine. 
BOSTON 90 State St. W. H. Thompson . . . . . . . . . . . . . . . . . . . . .  8 1 6. 137 

ST. LOUIS 901 Ohve St. 
Hammer. powel', C. W. Blackstone . . . . . . . .  8 1 6.291 

I,====="",,,,,,,,,,,=�,,.,,.....,;==-__ ====-==ll Ha��hil� �l.l:�)��'���� . .  �����' • • •  �' • • •  I��l��:·�: 8 1 6,340 
HarrO\v , riding, P. Fleming . . .  0 • • • • • • • • • • •  81 6, 449 
Hat or garmellt holder, B. Kreuzberger . . . .  81 H,238 
Hay rake and starker, O .  B. Mann . . . . . . . •  81 6,346 
HeadUght, raihvay ear and locomotive, A. 'S�y' 

"It Is �elf Starting!t 
INDI AN Rn'l!:R. M ICA'. ,  October 14, 1905. 

SMALLEY MOTOR Co. , Bay Clt.y, Mich. 
Gentlemen--You can refel anyon!:' tt) me in re,gard to the 

Smalley motor ; m:;r motor runs perfectly. TJ:lere IS one thing about your motor that YOll do Dot mention-IT IS SELF START· 
ING. My_ motor starts j\l�t a;l sure afl steam it it has not stood 
����q�:r::��u;�I:n j

f
i� t, t�t�q ���1�1n;,�t��1:Ot���1l i!h:U fllo,;hteh! ��y� Your rotary timer starts the engine every time. I don't thin k  you mention thIS i n  your catalogue. h n t  for a '  perfect m'Jtor i t  

can't be beat. Yours truly, CAPT. WM. F. DAGWELL. 

B\y CITY, MICH., June 10, 1905. 
SMALLRY MOTOR Co., Bay Clty, J\l!ch. 

Gentlemen-After using the 1 2 H. P. engine I am pleased U repc"t to YOll that the en,giJ le has proved. far beyond my expec· tations. In all my liSP. of the engine I h!t�e nt'ver known It to miss an explosion. I have kept actual count of twenty-sf!ven times I hat'e starteu engiue after having made stops at various points along the dyer aud in twenty-six of these twenty-seven times I have neYer m;ed either fltarting: lever or turned a wheel, simply star.ting' engine by means of th", C'Immutator. IT IS 
SELF-S'l'ARTI�G. Yours very truly, eRAS. CORYELL. 

Send 1 0  cent'! in stamps for complete Illustl"1.ted cat..'llogue, -Address Dept. w. 
SMALLEY MOTOR CO., LTD" Bav Citv. Mich., U. S. A. .Member of the l\ ationa l Ass'n of .Englpe aud Boat !\lnfrs. 

" ' alter . . . . . . . . . . . . . .  0 • • • • • • • • • • • • • • • •  
Heating system, house, J . A .  Wynkoop . . • .  
Hinge, gate, S. H. Berrey . . . . • •  0 • • • • •  o • • • •  
Ho�, �V .  A. Nys\yonger . . . . . • . . . . . . . . . . • • .  
Hoe and rake, ' combined, W. L. Harris . . .  . 
Hoe, horse, F. 1\T. AnderE;on . . . . . . . . . . . . . . .  . 
Hog hoist, O. P. Hurford • . . . . . . • . . • . • . • . •  
Hoist, E. Y.  l.\loore . . . . . . . . . • . . . . . . . . . • . . •  
HOisting appara tus, .J .  Campbell . . . . • • . . . •  
HobtilJg apparatus,  "T. B. Pottf'r . . . . •  0 • • •  
Hook, M . .M .  Baird . . . . . . . . . . . . • .  0 . . . . . . . .  
Hose COUplj llg, "V o  B .  vVard . . . . . . . . • • • • • •  
Hose, coupling, \Villiamsoll & O ' Brien . . . . . . 
Hose COl1 p lill,�, .J. F. ':\lcElroy . . . . . . . • . • . . .  
Hose COUplillg , E. E. Gold . . . . . . . . . . . . . • . .  
Hot air fnrllare, A .  Boyce . . . . . . . . . • . . • . . •  
Hot air heater, S .  "7. 'V i l t  . . . . . . . .  _ . . . . . .  . 
Hot ,vater bag stopper, G. H. F. Rehrud e r .  
Hotbed, J .  A. Hellstrom . . . . . . . . . . . . . . . . .  . 
Huskillg peg, .J. H. Akin . .  0 • • • • • • • • • • • • •  0 .  
Hydrocarboll burner, J .  F. Higgins . . . . . . . .  . 
Ice crpam frp{,zPl', F. A. Holmes . . .  0 • •  ' . .  . .  
Ice shaving macb.ine, G .  VV .  Van San t .  . . . .  . 
Ignition mechanism, sparking, J. F'. J()hn� 

son . • . . . . . . . . . . • . . . . . . . . . • . . • • . . • . . . . .  
Incubator, J .  E. Chambers . . . . • • . . • • . . . . . .  
Index, book, C .  D. 'rhrell<eld • • •  o • • • • • • • • • •  
Index rod, card, D . E. Hunter . . • . . . . . . . . . .  
Insulatioll . aud other purposes, refrae10ry 

8 1 6 . 139 
816. 523 
8 1 6. 527 
8 1 6. 362 
816. 320 
816.418 
8 1 6 233 
8 1 6:349 
816,07 1  
816. 372 
8 1 6 . 20 6  
815, 990 
8 J 5 , H95 
8 1 6 . 029 
816.312 
8 1 6 . 528 
8 1 6. 4 1 2  
8 1 6. ,,03 
8Hl.:123 
816. 286 
8 1 lU70 
8 1 6 . 1 192 
8 1 fi.,281 

8 1 6.472 
816. 00il 
81G. 1 38 
8 1 6 . 097 

material for clectric, D .  :M. Rtewal'd . . .  8 1 6,270 
Insula tors and other USf'S, producing new 

refractory material fat· the manufacture 
of. D. M. Steward . . . . . . . . . . . . . . . . . . . .  81 6.271 

Iron from the ore, making, R. H .  Aiken . • •  816, 1 42 
Journal box, J. Charky . . . . . . . . . . . . . . . . . . .  81 6. 432 
Keyhole bit and saw, combination, E. Ro 

Townley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816.277 
Knob for locks and latches, B. Phelps . •  0 "  815,97 7  
Lamp burner, E. D .  Holley . . .  0 • • • • • • • • • • •  815,2R2 

I Lamp holder, '}'.  Sharp . . . . . . . . . . . . . . .  0 • • • •  816, 504 
L a m p  bolder , elrctric incandescent, Leonard 

& Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816. 483 
Lamp, Signal, F. D. Spear 0 • • • • • • • • • • • • • • •  816,509 
Lamps, device for supporting cables of elec-

tric, .J .  �". Burns . o • • • • • • • • • • • • • • • • • • •  816, 429 
Leaf tmIler. M. J. Brpnnan . . . . . . . . . . . . . . . .  81(;' 068 
Leather, dyeing', R. Rieder . . . . • . . . . . . . . . . •  816.R78 
Ledger. W .  Wylie . . . . . . . . . . . . . . . . . . . . . . . .  816.521 
Letter box, G. L .  Pask . . . . . . . . . . . . . . . . . . .  816. 366 
Lifting jack and shaft support, combined, 

R. G. Morgan . . . . . . . . . . . . . . . . . . . . . . . .  8 1 6 . 1 1 3  
Line reel, G .  ,V. \Yi lliall1s . . . . . . . . . •  0 • • • • •  816, 4 1 0  
Link, leader, W. E. Soper . . . . . . . . . . . . . • .  o .  816,264 

�;.�;�e ��!J0�,�ik�h��J�:3�&���; Liquid C'ontaining vessels, stand for, O .  

�t�l:kRSh��:�:i�\:ehdci�l �lW��et������t���� LiqU�la �1�:[f��
d

a 11i1�'r�'t'u's: '  ii ' C;.· i/i�il��': : : :  �i&:�!� 
H: A N G I T  
C.'lrs ot the tollowillg firms O.ds ]VIotor Lock, N .  W. ",7 ebb . . . . • . . . . . . . • • . . . . . . . 0 0  8160, 405 'Works, Berkshire Automobile, York Auto� Lock, �I. Mohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8160, 492 lllobile, etc. Lock and lah:h mechanism, Bo Phelps . . . . . . 8 1 5 , 976 

w�k, i����H b����rnYd('t��en�l J li�htlt�� ���f��it��n Lock indicator, 1V. 1 .  }j�ox . . . . . . . . . . . . . • . .  8 1 6, 310 

gilles , cauterie�, \\il'eless telegraph, small mo- Lotomotive sand box, W. H. Clowry . . . . .  o .  816,073 
tors, etc. 'Write for 'Uti Catalog and trade J)rfces. ' Locomotive snow and ice flangeI', F. C. Al'ey 81 6 , 526 

Royal Batttll'Y to. , 143 Chambers St. ,  N. Y. t��m
('�)���'e J;n�h���l���t Ii.' . c'r��p�t�I� : : : : :  ���:��� 

ELECTRO MOTOR. SlJ}lPLE, HOW TO 
make.-By G. M. Hopkins. Descri ption of a small e l ec­
tric motor devised and const ructed w i t h  a view to a ��ist .. 
i ng amateurs to ruake a m ot o r  whJCtl mIght be driven 
with advantage by a curre nt derived from a bl,ttery . and 
wh I ch would hav� sufficient p(lwer to operate a foot 
Jatbe or any m achiu e  req uiring not over one man pow .. 
er. With 11 figure:s. Contain ed Ul SCH£NTU'IC AME)t­
lOAN SUPPLEMENT, N o. f; ,1- 1 .  Price 10 centso To he 
had at this· office and from all newsdp.alers. 

Will make for you 
$ 1 00 A DAY 

Spm 5uga! into cotton 
r.andv any color 01 
flavor .  Agents wanted. 

BARTELL nACHINE CO: 
53 W. 8th St., New York, U.S.A. 

---------------�--

Automatic 
Water Supply 
�Tost economical, reliable and effi­CIent. If you have running water 
i�:t. ���g�ra�henl��:s f:W ���:i�t:b1� from spring, brook, or river, deliv­ered to any distance. Write for catalogue. 
N i agara Hydra u l i c  Engine Co 

140 N" •• "u St., N. Y. 

Loom filling stop-moUou, N . Foerster, f't al 8 1 5 . 952 
Loom shf'd forming meehanism, R. Cromp-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816. 535 
Loom, weft replenishi llg', N . Foel'sh'l', et al . 815,£151 
Loom ,veft replenishiug mpehanism, F. 

() 'Donllcll . . . . . . . . . . . . . . . . . . . . . . . . . . 0 • •  
Looms, automatj(' filling replf'nishing IDPch-

anism for, N .  lj�oprster . . . . . . . . . . . . . . .  . 
Luhricating JO L1rnal lwarings, device for, F. 

J. Handall . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Mail box, \V .  A. 1Vheeler 0 . . . . . . . . . . . . . .  . .  
Manifolding apparatus, J .  Bpngougb, e t  a1. 
Massage instrument, \V .  G. Sllelton . . . . . . .  . 
)IaF;sag'e treatment, vibratoi' for, \V. O lsoll . 
Masticator, H. Lanrellt . . . . 0 . . . . . . . . . . . .  . .  
::Hatrhing machine, gang, G .  E. Priest . . . .  . 
l\1erhanif'al motor, C. Dackiewicz . . . . . . . _ . .  
Mecbanical movement, I1� . H. Richards . . . .  . 
.Mechanica l movement, O. L. Field . • . . . . . .  
Medicines, making, R .  Gross . . . . . . . .  _ . . .  . .  
l\Irlting device, centrifugal, T .  J .  Zoeller . .  . 
Metal cutting maehine. F .  Wesel . . . .  0 . . . .  . .  
Meter. See ElectJ'ie meter. 
Metprs, roin attachment for prepayment, 

Doyle & Avel'ill . . . . . . . . . . . . . . . . . . . . .  . .  
Miter cutter, W. H. Trogfif'n . . . . . . . . . . . .  . 
Moisture proof strllcture, H. Feder . . . . . . . .  . 
Motor gOVf'rnOl', pncumatic, J. W. Macy . . . . 
Motor starter, E. Scha ttner . . . . . . . . . • . . .  0 .  
Muffler, Hill & Dalgarno . .  ' . . . . .  0 • • • • • •  0 • •  
Muskal instrument solo attachment, F .  A. 

Pilcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nail cap plate, G. R. Wyman . . . . . . . . . . . .  . 
Nailing machine, H. 1\,. Morgan . . . . . . . . . .  . 
Nose ring, animal, R. I. '£ceter . . . . .  0 • • • • • •  
Nut, Schubel·t & Rf'chnitz . . . . . . . . . . . . . . . .  . 
Nut lock. J. 1\1. Scott . . . . . . . . . . . . . . . . . . . . . 
Nut lock, C. A. Allen . . . . . . . . . . . . . . . . . .  0 . .  
Nut wrench, a:xle, C .  E. Slater . . . . . • • . . • • •  

81 6.253 
81 6.200 
816. 063 
8 H l , 006 
8 1 6. :365 
8 1 6 . 104 
8 1 6 . 0:39 
816. 437 
81 5,D7H 
8 1 6. 54G 
8 1 6 . 547 
� 1 6 , 055 
816. 1 9 8  

8 1 5 . 9 4 5  
8 1 6.279 
816.22 6  
816. 1 69 
81 6. 383 
S16.231 

8 1 f, . 978 
8 1 6 . 522 
816. 350 
816. 194 
81 5 . 982 
816. 044 
816, 1 43 
816, 19'1 

Over 
' $6,500,000 

G iven 
to '.Pol icyh�olders 
.In Cash Divideruts ano Other"'Com:essions 
Since · 1ts Organ]zation--;rhe-;Prucfenttal--:has Viilunf:arily1 

.Distributed to Industriaf,policyholders'iover 

$6,500,000 
Life 

Insurance 
is One of the 

Best Investments 
in the World. 

More Than the Amount Called 
�or by Their Policies Without committing myself 

to any action, J shall be glad to 
receive free, particulars and rates ' 

This is Liberality 
i n  t h e  F u l l 
Sense of 

of Profit Sharing Policies. 
' 

the 
Word 

A4dtess .. _ ... .......• _ ... __ .. _ .......... -... _--_ .. _---._.- ..... _-_._---/ 

The Prudential 
I nsurance Co. of America 

JOHN�F. DRVDEN­President', 
[Incorporated as a Stock Com,pan_y by, the State of New Jersey 

00'�00000"'���"'�00.0 ••• 00 ••• 00 

: Save Worry : 
: S H E ET M ETAL  GAUG E : 
� �I\j easures in t h ousandths from 0 to � • 
• i n .  thickness and to 2 ins. trOll edge " � .. _ ._ ot sh eet. In .leather case, $6. 7a. • . 
'" 'a i5 Send for free catalogue No. 17 B. 0 1 
• .� ? T h e  L. 8. Starrett Co., At-bot, :llm�� . .. 
00000000 000"'000000�0000.0"'.0 

Alco Acetylene Gas Burners 
For House Lighting or Auto and Yacht Lamps. 

Look better. last longer. burn brighter. and 
are cheaper than all others. Price $2. 1 0  doz. 

American Lava Company, Cbattanooga, Tenn. 

BABBITT METALS. -SIX IMPORTANT 
form ulas. SCIENTIFIC AMERICAN 8U PPl,EMl!�NT 1 1 23. 
Price 10 cents. For sale by Munn & Co. and all news_ 
deaLers. Send for catalo�ue. 

J A G E R  
4-Cycle 

Marine 
Engines 

Skillfully d esigned and well 
buIlt. SingJe lever contrOl, com­
bining a utomatic carburettor 
wjth spnrk advance. Dev elops 
wide speed range and reliability 
under m ost trying condition s. 
Sizes 3 to 60 b. p. Sehd tor catalog. 

CHAS.  J. JAG ER  CO.  
Cor .  H i g h  and  Balterymarch SiS. , 

Bost o n .  Mass. 

I 9 0 (, 
THOMAS 
AUTO=BI 

Clear View 
Acetylene Searchlight 

A neat, compact, self-generating:, portab le 
�:�rc���t�t �i h�11h J;��s�r f�s�f�l\h\� 110�r��i:�� buoys, making landings, detecting obstructions, etc . ,  should be p:trt of every boat's equipment. 

WTlte /01' Catalogue. 
AMEJUCAN A tE'rYLENE STOVE (�O. 

, 503 Masonic Temp., DIinnl'a) o1is, Minn. 

Home OfficeT 
iNEW ARK. N. J. 

WALR.US RO OFING snow, lee, wind, frost and sum· are powerless agaiust. it. On tactory or a dweJling it will results fol' years after worn out. Our free 
Write for it. 

& J1U'O. CO. York 

Y o u  n e e d  t h i s  �n ife o n "'0��FtU!iiii" 
y o u r  a u t o m o b i l e .  in t h e

" 
shop and i n  your  h o m e .  
A V eritable Pocket 

Tool Chest 
9 TOOLS IN t 

The W onder of the Age 
Bmlt as substantially as a locomotive. 
�Zk�fi{�:fe�tl°S�a�

h
��r�ha�rill�

artn 
t���1ti���� 

the blade, WhlCh i� made flom 85 carbon cutler's steel, conta.ins the followJng tools : 
1,  (,('a th!:'  .. Punch h, A l l igator l"rcneb 2,. 8 w edging Awl 6, Hoof Hook 3, Wire Cutt,'l' 7, Serew Driver 
4, Wire }'licrs 8, Screw Bit 

Cuts barbed fence wife as easi ly as an ordinary 8-inch plier. Hoof hock is of great value as a packi.ng book around the engine. The tools 
�:illn�;��dj����:!l�l:e;)�)�taJJ c�::�;:n\�nn�ering AU Edii's hWA�e;Eij) 
Remit $ l.2;) for sample to-day. Y o n I'  money baek if not satisfied. 
This Knife for an Inventor or in a Model Shop is a Genuine Luxury 
Dept. 11 

DEViN E 8 P J W l AJ�TY CO. 
SS Baldwin B u l 1 din�, Indianapolis, .Ind., 

REFERENCE : Columbia National Bank. 

N E W  YORK !S C H O O L  O F  
A U T O M O B I L E  E N G I N E E RS 

Incorporated 
141 WeFlt 56t.h S treet. • .N ew York City 

Under the personal direction o f  
PROF . mIAS. J;;. LUCKE, ll. E:.  Ph. D. 

School of Engineel's, Columbia lJnhel'sit.y 

as�:£t\�:g
e

��d 
i
t��ltU �go:�

c
!�a

e e�(��ly 1��t
o

(�f
e ��?g� 

also laboratories complete l y  and specially equipped to 
teach all component parts of automobiles. 

!SP ECI£ ty �8'lJ1'i;;�n�ni8lts�\'v N ERS. 

Tools ! Tools ! Tools ! 
and all you want to know about 
them. Our Tool Catalogue No. 
22 18 a clOth-bound book of 950 
pages. 1f you want to U know 
i t  all " a bout Tools you should 
send for this book at once 
Hent post-paid on receipt of 
$1.00 w hich will be refunded 
from your ftl st purc base from 
us of $10.00 or over. 

nONTGOMERY & co. 
105 Fu lton Street, N. Y. City 

The "ASTE R "  is the ber,t French 
motor on the market for IIg:hUng houses, 
hotels, etc. Small, compact, simple and 
safe to opel'ate. Motive power alcohol, oil 
or gas. 2 and 4 cylinders. Gn':at power 
for small engines. Easy running. Write 
for illustrated Price Li.'1t. 

A S T E R  
1691 Broadway 

C O M P A N Y  
NEW YORK VITl1 



A Fay & Bowen Engine 
Took One First and One Second Prize 

in the Palm Beach Races in February. 
A Fay & Bowen Engine came i n 

first in the Chicago-Mackinaw En= 

durance run last Summer, running 

the 39 hours without a single stop. 

A "R..eliable Two-Cycle Machine, started 

without a crank. 

Our unique Make-and-Break Sparker IS 
admitted to be the best. 

Write jor tree catalogue 0/ 
Motors and Ftns Boats . . 

Fay & Bowen Engine Co. 
80 Lake Street , O E N E V  A ,  N .  Y .  �16FOOT lAUNCH COMPLETE$ 96 

W I T H  
E "" G I "" E  

WE ARE THE LAR6fST 8VILDfRS or BOATS t LAVNCHfS IN THE WORLD 
SE ND FOR FREE ILLUSTRAT E D  CATALOG ALL BOATS FITTED WITH WATER TICHT COMPARTMENTS' 

CAN N O T  S I N K. we CARRV A F..,LL LINE OF BOATS RtADV TO SHIp.  

., has tIlt. advantuge 
ind('struetible 

point, . goes through 
eo-acting with a small protetlting 
aud hold with a b u l l -dog grip. 

.No . 8lippill e. Ilund!oome .  Compact. Stroug. Easily put on or taken 011' with the thum b  and tingBr, can be used repl'ateflly ,  and tltt!y always 
work. Made o f  b.-,'Uts. 'fhl'l'e �i.lc!!l. Put up in brass boxe� of 100 Fasteners each. At all enter­prisln� stationers Send ] Ot�. for sample box 

of 50, 8!>!;ortefi sizes. Booklet free. Liberal diSt Ouut to the trade, JAMES V. WASHB URN E, Mfr. 210 E. Genesee St., Syracuse, N. Y. 

PORTABLE CONCRETE 

Block Machine 
AmbitIOUS young men can start 

fine business, immediately profita­
ble, easily expanded 

Blocks cost 6 cents to make, Bell 
for 18 cents. One man can make 

�t�
l
�f��ot.

er day. Whole outfit 

Sand water and PortJand cement 
only m'aterials reqJ]ired. 

Sent on Wial. 

THE PETTY J O H N  CO. 

6 1 5  N. 6th St .. Terre Haute. I n d .  

CLINTON, MICH., Dec. 2 1 ,  1905. 
BRENNAN MOTOR. CO., Syracuse, N. Y. 

GENTLEMEN :-The 20 H. P. Motor I bought of you three years 
ago, to run my ice har� 
vester, is a dandy. H 
�
n
��E��pe��\�Ot��lt�rol 

I did my threshing 
with it, running a large 
separator, with blower 
for stacking, a n d  i t  
f'oeemed to run with as 
much p o w e r, if not 
more, than the large 
stealIl engine. Crowds 
��e \it�f;�h�':�ll�U�OSl��� 
a large machine and do 
the work so easily. it 
took about three hours 
"J  thresh over 400 bush· .I� of grain and we did DfJt stop once. A ny one wRlltmg !t 
m >tor will make no 
mistake if they g:et a 

Brennan. Yours very truly, J. B. HAUSE. 
BREN N A N  STANDARD IflOTOR 

Mounted with Individual Clutch Gear, also Furnish Sliding Gear 
Trausmissson. 

M.otors from 6 t.o 80 norse Power. 

�O����!fi��Q£�y�}.q�,12�t$50 "����i�yt p�C� d�y��h!�!. $25 
Tamped face down, any design. M O LDS for Cisterns, Tanks. Silos, 
Fence Posts. Drain Tile, etc. 
A. D. M&Ok.y &Co., 84 Washington St, Chicago 

4 Loose leal Book 
PERFECTLY 

Flat -Open i ng 
AND 

Se lf- l ndex ing 
Most convenient for 

price books, route books, 
h���� :ni::�::�t �l�;k� 

and all forms of records which should be kept in conveUlt::ut. ael:!;!ssible form. Better than any card index. These ' * U nimatic" books are bound in full, genum!::. flexiblt>, black leather, are 
perfectly fla t  opening and �h£'ets may be Intiltantly 
lU!ilerted or removed from any part. 

'rhe following sizes sent postpaid on receipt of price: 

USE No. i� l :-; n li'''G S t Z U  ;APAC. OF COy" Cml� 
EDGE OF SHlI.E'J IN CHES LRAYJ<:>  ---- -- --- --- --V;:t PO�,ket 2 1 2  2 2 x ,  � 50 $0.85 

4412 'X; 4?\J x 2.Y:; 50 .95 C?�t Po��et 6 1 2  6 6 x 2}2 � 50 1 .20 
532 5X; .'is :II: 3 125 1 .70 
632 6% 67 x 3t' 125 1.75 

773\1 7)!j 71  x 4� 125 2.10 Desk • • • •  1 132 11 11 x �7:l � 125 3.90 

19 other sizes carried in stock 

S
t
�k b���re: 

E��::1!;������
e
4�C����s P���������il�! ,L

ines, 

Send10r sample sheets and complete catatogu.e of lar gest line of loose·lea! devices 1m the world. 
Sieber " Trussell Mf�. Co . . 400Z Laclede Ave., St. LOI!ls 

Scientific American 

Oil saver, W. A. Williamson . . . . . . . . . . . . .  816,284 
Ore separator, magnetic, R. R. Moffatt . . . .  81 6,491 
Ores, treating, Baker & Burwell . . • . • . . . . • . 816,061 
Packing ring, H. Kirschning . . . . . • . . . • . . . .  816,478 
Packing, steam turbine, R. A . McKee . . . . . .  815,973 
Paiut, varnish, etc. , composition of matter 

for removing old, A. Neidhardt. . . . . . . .  8 1 6, 359 
Paper bag machine, }j'. E. Strasburg . . . . . . . .  816, 193 
Paper box or contaiIwr, J. C. Kimsey . . . . . •  816, 338 
Paper carton, L. G. Reynolds . . . . . . . . . . . . . 816, 124 
Paper for lithographic prints, producing, L. 

W .  Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 6,497 
Paper making machine, C. 1'ittel . . . . . . . . . .  81 6. 402 
Paper tray, F. B. Davidson . . . . . . . . . . . . . . .  816,302 
Peat oven, P. J. Buckley . . . . . . . . . . . . . . . . . .  816, 214 
Pedal, extensioll, H. Taussig . . . . . . . . . . . . . .  816,512 
Pelt cleaner, J. Hemingway . . . . . • . . . . . . . •  816, 466 
Pen filling device, fountain, R. G. Lock-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,345 
Pen, fountain, W. N . Lancaster . . . . . . . . . . . .  816,344 
Pen wiper, J . R. Foster .  . . . . . . . . . . . . . . . . . .  81 6. 086 
Percolator, C. E. Trewhella . . . . . . . . . . . . . . . 81 6,514 
Photographic films, developing receptacle 

for, S . W. Smith . . . . . . . . . . . . . . . . . . . . .  816,392 
PIpe joint, M. Dean . . . . . . . . . . . . . . . . . . . . . . .  81 6,155 
Pipe joint, separable, A. C. Lynch . . . . . . . . .  81 5,968 
Pipe system, stand, 'V. F. Conran, Jr . . . . .  816, 1 52 
Plane. carpenter ' s, A. Kalla . . . . . . . . . . . . . . .  816,335 
Plaster and mortal', apparatus for mixing 

aud making, A. Dellamore, et al . . . . . . .  816, 156 
Plastering construction, J. Barbagelata, Jr. 816,420 
Plastic material, treating, A. A. Scott, 

815, 385 to 816, 387 
Pliers. A. 'I'racht . . . . . . . . . . . . . • . . • . . . .  ; . . .  816.278 
Plow, H. Morton . . . . . . . . . . . . . . . . . . • . . . . . . .  816, 173 
Plow, R. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . .  816,360 
Plow, H. Wiard . . . . . . . . . . . • • • . . . . . . . . . . . .  81 6, 518 
Plow, subsoil, .J. B. Harris . . . . . . . . . . . . . . .  816, 548 
Plowing attachment, rotary disk, Erb & 

Po\vlison . . . . . . . . . . . . . . . . • • . . . . . . . . . . .  816,543 
f'll(�umatic alarm, J . Cairns . • . . . . . . . . . . . . .  816, 430 
Pueumatic despatch apparatus, F. S. Smith, 

816,261, 816,262 
l'ower transmission means, A. J. Lindsay . .  816, 022 
l'ress, Fiddyment & McNally . . . • . . • .  816, 446, 816,447 
Printer 's gailey, J .  P. Rivett . . . . . . . . . . . . . .  81 5,980 
Printer ' s quoin, H. A. HempeL . . . . . . . . . . . . 816, 324 
Printing and numbering machine, time, J. 

C .  Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 202 
Printing machiue, G. A. Main . . . . . . . . . . . .  S1U , 1 10 
Printing railer composition on fabrics, mold 

for depositing . .  J . �'. Ames . . . . . . . . • . . . .  816, 1 44 
PrOjectile and its band, Wheeler & Mc-

Kenna . . . . . . . . . . . . . . . . . . . . • • . . • • . . • • •  . 815,992 
Propeller, G. Mechtersheimer . . . . . . . . . . . . . .  816,347 
Propener for boats, steering, H. W. HeU-

mann ' "  . . . . . . . . . . . . . . . . . . . . . . • • . . • • . .  
Propelling mechanism, F. Pelissier • • • • . • • •  
Puller. See Spike puller. 
Pulley block, W .  S. Tuttle . . . . . . . . . . . . . .  . . 
Pulley, expansible, C. J. Reed • . . . • • . . . • . .  
Pulley, split, O. A .  Nelson . . . . . . . . . . . . . . . .  . 
Pump, G. W. Kellogg . . . . . . . . . . . . . . . . . . . .  . 
Pump, C. F. Wray . . . . . . . . . . . . . . . . . . . . . . . . &16,;'20 
Pump appul'atus, computing, F. P. Dunn . . .  816,305 
Pump, double-acting deep well, Berry & 

Sturgeon . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  8 l G,OG4 
Pumps and the like, making le"lthel' vack� 

ing rings for hydl'aulic, J .  B. Walsh . . .  816, 197 
Ru(liator air valve, steam, J. L. Judge . . . .  816,475 
Rail and spike brace, combined, Freemun & 

Zortman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &16, 452 
Rail cleaning apparatus, LindaU & "'"insor . 816,485 
Hailway carriages, simultaneous locldng of 

doors of, N. Dewhurst, et a l .  . . . . . . . . . .  815,943 
Railway, pleasure, Taylor & Hoard . . . . . . . •  815,986 
Railway rail joint, H. Cramer . . . . . . . . • • • •  816,533 
Railway rail stay, H. H. Sponenburg . . . . . •  816,265 
Railway road beds, apparatus for raising 

the superstructure of and ballasting, G. 
H. Cravens . . . . . . . . . . . . . . . . . . . . . . . . . . •  816,076 

Railway spike and tie plate, T. G. Peter-
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  81 6,370 

Railway switch, H. Raymond . . . . . . . . . . . . .  816,254 
Railway switch, A. A. Shaw . . . . • . . . . . . . . .  81 6,257 
Railway tie, W. 1. F. Harden . . . . . . . . . . . . .  816, 463 
Railway tie and rail brace, sheet steel, F. 

McCune . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 815,972 
Railway track supporting deVice, J. T. 

Cochran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 004 
Hake, ll.  M. Long . . . . . . . . . . . . . . . . . . . . . . . •  816,486 
Ram, hydraUlic, H. V. Blake . . . . . . . . . . . . . .  816,145 
Itazol', safe ty , R. S. W iesenfeld . . . . . • . . . . .  816, 141 
Razor, .safety , J. Turner . . . . . . . . . • . . . . . . . .  816, 195 
Razor, safety , F. A. Clauberg . . . . . . . . . . • . .  816, 299 
Reampr and die stock, combined, J. J. 

Delehunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 304 
Reel, J. D. Holt . . . . . . . . . . . . . . . . . . . . . . . • . . 81 6.328 
Helay device, reverse, R. D. Mershon . . . . . .  816,111 
Resaw, band, J . L. Graham . . . . . . . . . . . . . . . 815,955 
Revolver ejectoL' mechanism, J. D. Robert-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 6, 125 
Rheostat, C. Wirt . . . . . . . . . . . . . . . . . . . . . . . . •  81 5,996 
Rivet holder, magnetic, H. B. Douglas, 

816, 540, 816, 541 
Road sweeper, C. J . Ewart . . . . . . . . . . . . . . .  816,082 
Rock dl'ilJ or rock drilling machine, HeU-

man & Bayles . . . . . . . . . . . . . . . . . . . . . . . •  816, 090 
Rocker attachment, P . •  J. Geyler • • . . • • • . . • •  816,088 
Rotary engiue, 1. Abbott . . . . • • . . • • . . . . . . . .  816,285 
Rotary engiue, D. IJ\ Baker . . . . . . . . . . . . . . .  8 1 6,288 
Rotary motor, J. K. Broderick . . . . . . • . • • • •  816,147 
Rule holder, pocket, R. D. Fassett • • • • • . • • •  816,544 
Rule or gage, H. W. Douglas . . . . . . . . . . • • • •  815 . 944 
Saddle, harness, G. L. Forman . . . . . . . . . • • .  816, 450 
Safe or vault door bolt construction, J. H. 

Williams . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 6,519 
Sash cord fastener, window, C. J. Weinman 816,283 
Sash fastener, McKinney & Henderson . . . . .  816,116 
Sash, window, L. B. Rodery . . . . . . . . • . . . • •  816,187 
Saw guard. J. ll. Hill . . . . . . . . . . . . . . . . . . . .  816,326 
Saw set, F. A. Wuest . . . . . . . . . . . . . . . . . . . .  816,054 
Saw teeth, side dressing tool for, R. C. 

Charlton . . . . . . . . . . . . . . . . . . . . . . . . . • • • . •  816,433 
Saws, adjustable fence for, T. Bemis . . . . • .  816, 424 
Scaffold support, A. O. Gardiner . . . . . . . . . . .  816,458 
Seale, computing, J . Hopkinson _ . . .. . . . . .  '" 816,093 
Scalp comb, L. W. Dehart . . . . . . . . . . . . . . . .  816,221 
8crew machine, automatic, C .  M. Spencer . .  816,510 
Screw machines, threading mechanism for 

I seal��gt�\�;
i
Cile��e�l& sg;g�:;d : : : : : : : : : : : : :  �i�;��� 

Sealing apparatus, envelop, J. E. Nachod, 
816, 175, 816. 176 

Sealing bottles or similar articles, closure 
for, F. B. Thatcher . . . . . . . . . . . . . . . . . . .  816 ,5J3 

Sealing boxE's, etc. , means for, A. Freschl . .  81 6.007 
Sealing device, F. W. Purcell . . . . . . . . . . . . . .  81 6,376 
Seat back . B. L. Field . . . . . . . . . . . . . • . . • • . . . 816, 545 
Seat btl'llctUl'e, spring, J. H. Cook . . . . . . . . .  816,075 
Seeding machine speed device, Jones & 

Towle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,331 
Separator. See Cream separator. 
Separator, G. Boettler . . . . . . . . . . . . . . . . . . . .  81 6,067 
Separators, automatic distributor for blo\ver, 

Beiselldorfer & Allen . . . . . . . . . . . . . . . . .  81 6. 460 
Sf'wiug machine stand, G. D. Cooper . . . . . . .  816,300 
Shade, Haight & Chapman . . . . . . . . . . . . . . . .  816,316 
Shade cloth trimmer, �'. W. Orchard . . . . . . .  81 6,247 
Shaft. flexible. C. F. C. Mehlig . . . . . . . . . . . .  81 6,240 
Shaft supporter, C. J. Murphy . . . . . . . . . . . . .  816,027 
Shearing machinery, lappet, W. C. Bradley. 815 , 938 
Shutter. fire, B. C. Donuelly . . . . . . . . . . . . . .  816. 080 
Shuttle, N. Foerster, et al . . . . . . . . . . . . . . . .  8 1 5, 953 
Shuttle box, D. J. Carey . . . . . . . . . . . . . . . . . .  815. 939 
Shuttle box, N. Foerster, et al . . . . . . . . . . . .  81 5 ,950 
Shuttle for weft replenishing mechanisms, 

N .  Foel'ster . . . . . . . . . . . . . . .  . . . . . . . . . . . 81 5 , 949 
Sidewalk, floor, and roof light construction, 

1). H. Jackson . . . . . . . . . . . . . . . . . . . . . . .  . 
Sifter, rotary flc.ur, G. J. S'veeten . . . . . . . .  . 
Sing2ing machine, H. Kraemer . . . . . . . . . . .  . 
Smoke stack, W. G. Wallace . . . . . . . . . . . . . .  . 
Soap, brush, H. A. Burt . . . . . . . . . . . . . . . . . .  . 
Sonnd producing instrument, C . A. Parsons . 
Spectacles, H. Newbold . . . . . . . . . . . . . . . . . .  . 
Speed changing device, O. F. Persson . . . . . . . 
Speed meter, R. W. Hargrave . . . . . . . • . . . . .  
Spike puller, D. Aner . . . . . . . . . . . . . . . . . . . .  . 
Spinning frames, curved fly remover for, R. 

Obernesser· . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 031 
Spool holders, combined weight and flier 

for, A. H. Groel . . . . . . . . . . . . . . . . . . . . . .  81 5 ,956 
Stamp mill, M. P. Boss . . . . . . . . . . . ; 815,936, 815,937 
Stanchion, W illiams & Edgar . . . . . . . . . . . . . . 815. 994 
Steam boiler, S. H. Hale . . . . . . . . . . . . . . . . . . 816,012 
Steam boiler, C. C. Cherry . . . . . . . . . . . . . . . .  816, 530 
Steam engine . compound, W. Wllls . . . . . . . .  816,411 
Steam trap, W .  S. Johnson . . . . . • . . . . . . . . •  81 6,474 
Stereotypes and the like, manufacture of, 

R. C .  Annand . . . . . . . . . . • . . .  . . . • . . . .  . .  815,999 

• 

Hair lifc 
Rcvives 

Under the Evans Vacuum Cap. 
Guarantee Backed by a Bank. 

The scientific reason for a new hair growth 
b y  the EVAN S VAC U U M  CAP method, 
is simply in that the exhaust of air brings a 
full supply of blood to the scalp, which acts 
like a rhythmical massage. You can tell 
from using the Cap a reasonable length of 
time what your result i"  going to be ; if you 
experience the tingling, freshening sensation 
of renewed circulation and a healthy, ruddy 
tinge shows on the scalp surface,  it is proof 
positive and scientific evidence that nature is 
still able to do her work in the production 
of hair growth, and the Cap will r estore 
your hair. 

The EVANS VACUUM CAP method 

is endorsed by scientists general ly, and is 
guaranteed to produce a growth of hair to 
your satisfaction or your money will be 
refunded by the  Jeffel son Bank of St .  Louis. 
When you make up your mind send your 
money to the bank to hold-don' t send it to 
us. We agree to send you the Cap on sixty 
days free trial ( by prepaid express ) and if at 
the end of that time you are not convinced 
that the Cap will restore your hair ,  notify 
the bank and return the Cap to us. The 
bank will refund your money in full. 

We have no agents or traveling represen · 
tatives, all orders come through the Jefferson 
Bank. 

A 16=page Illustrated Book Will be Sent You on R.equest, Postage Prepaid in full by Us. 

EVANS VACUUM CAP CO., 412 Fullerton Building, ST. LOUIS, MO. 

Chicago Drainage Canal Case 
The ouly record taken 

ill this famous case in 
which the most world-re­
nowned sanitary muni­
cipal engineers an.d bac­
teriologists of thIS and 
foreign countries were 
witnesses. 

This testimony is con­
Veniently arranged in 
eight 1000 page volumes 
and will be of intense 
interest to cities and all 
who practice the above 
professions. Write for 
further information. 

HUGH STEPHENS 'PRINTING COMPANY JEFFERSON CITY, Mo. 

This macbine will grind a lawn 
mower peI'fectlt" in 15 minutes, and 
is destined to revo· 
lutionize tbe whole 
business. G r e a t  I y 
improved over old 
models, and is now 
perfection. E n e  I' . 
getic men and boys 
make $10 p e r  d a y  
u s i n g  it. Nothing 
IIke .it Oll the mar· 
keto For Hand or 
P o w e r  use, For 
prices, etc., address 
the manufacturers. 
THE ROOT BROS. CO., Plymou t h ,  

HOW TO MAKE AN ELECTRICAL 

A Sterling Silver 
Cigar Cutter 

that j� really worth more than the 
price you pay for it- appreciated 
by every smoker. C u ls c l ean and 
utver tears. Simple, unique and 
strong. 

Por One Dollar 
y o u  can have this cutter d e  The R. s. 
li\'ereli to yonI' address post- C' C tt paid in any part ot the Umted tgar u er Hates, It your jewdler uUlno� 
f,upply you. Our guarantee of 
satistacton goes with every Sent postpaid to ally address on 
sale. recetpt of One DoJlar. 

l' H D I CKSON , 2 2 Hay 's  B ldg .. Maid e n  Lane, N. Y.  

The World's Best Light 
Sold in every ciVilized coun­
try on earth. Costs less than 
kerosene. gives six t i m es 
more Ught than electricity. 

APure White Steady Light 
Makes and burns its own gas. 
No wick, no odor. no smoke.  
Absolutely safe. For indool' jl,Ud outdoor use, 

Agents Wanted, 
l!:xc1usive territolY, liberal 
commissions. Catalog free. 

THE BEST LIGHT CO. 
Owners of Original Patents. 

87 E. 5tb SI. GANION. OHIO. 
:1�����ecf��u1t�r�;��a�

s
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ti
g� �� ligrir�;� I -==;================::;;;;::� Hopkins. 'l'his valuable article is accompanied by de- T tailed working drawings on a ]arge sca le , and the fur­

nace can be mHde by any amateur �ho is. versed III the 
use of tools. Tbis article i� con tamed I n  SCIENTIFIC 
��E�\�l,� �w;.,��J't)r:f�;.Ja��iy, J'��eY��k
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or by any bookseller or neWL-Idealer. 

�gu U S E  G R I NDSTONES  P 
tf so we Can SUPPlY  yon. A l l  sIzes 
m o n n l t' d  and u n m o u n t e d .  always 
���gi��t�gi:ele�;;�e�ig��� ';�/�W��e� 
cial purposes. Send for catalogue " 1 " 
TILe C L E V E L A N D  STONE CO .  

2d F l o o r .  W i l s h i r e .  C l eu e l a n d .  O .  

W e  make motors, generators, dy­
namo.s, and. supply complete out� fits, including gas and gasoline engine for mills, factories and all lip-hting and power pllrpoliles. SIzes from 1-4 H. P. to 1 ,000 
H. P. and from 10 to ! ,OOn light capacity. Vi!rite for complete. catalogue everything electrical. 

NATI ONAL STA M P I N G  
AND ELECTR.lC WORKS 

8 2  S .  C l inton SI . .  Chicago 

We wi1l loan you a neaner for FREE TRIAL to 
prove its worth. Send size of tubes to-day and ask 
for book, " Roiler Room Economy." It tells all 
about seale. 

WM. R. PIERCE & CO. 
\Vu!i!hington St., B u ffa l o. N. Y. 

� .... T .,.......,.. F O , G E T  I T  
...1.....,........ '-' � A N D  USE  

WEED 'S  T IRE  GR I PS  
Positively Stops Slipping or !i!kidding 

'1'bey 111ake Bad U oads G ood 

Send jor Booklet " S · , 

WEED CHAIN TIRE GRIP COM PANY 

.28 M oore St .. New York City 

�Stalliman's Dresser Trunk 
o get at everything without 

disturbing anything . � 0 fat.lgue 
in packing and unpacklllg. LIght, 
strong, roomy drawers. Holds as 
much and costs no more than a 
good box trunk. Hand-riveted ; 
stronges t trunk made. In small 
room serves as chiffonier. C. O. D. 
with privilege of examination. 

P. A.STALLiAN:�imw .��ri�t�gColumbusl o. 



M A N U F A C T U R E R S l  
You can make and market the GEM CITY WIND MILL 

at prices so low a s  t o  guarantee large 1'e ... 
turns. Steel and iron construction through­
out ; triangular shaped. open, steel tower j 
ball-bearing, sensitive ' turn table ; wheel 
Jtlways to wind ; few working parts i easily 
lubricated ; b e  s t-simplest - cheapest ­
strongest. Patents for sale- Write todayp 
Dayton Supply Co., D ayton, Ohio. 

For 1 Mile or 

1 ,000 Miles 
The Type Xli, Pope Toledo, 
is the Fastest, Most Powerful 
Stock Touring Car in America 

35-40 h.p. FuII Equipment 
Price $3t500 �LEASE note careful ly that we say 

one mile or a thousand miles­
Moreover, the Type XII, 35-40 h.p.  --- Pope-Toledo, will run more miles 

at less cost for tires , fuel and repairs, and 
with less adj usting than any high powered 
touring car in the world. Transmission is 
made of the new chrome nickel steel, hav­
ing a tensile strength of 225,000 pounds, 
and is, without question, the strongest, 
most silent and smoothest running trans­
mission ever placed in an automobile. This 
year we have adopted the " I " Beam form 
of axles, drop forged in our own plant from 
steel having a tensile strength of I IO,OOO 
pounds. Both foot and emergency brakes 
act ou the rear hub bands, thus relieving 
all brake strain and wear on the transmis­
sion . Engine throttles down to a point 
making it possible to drive behind a team 
walking, or gives the maximum efficiency 
of the engine all on the high gear. Cata­
logue of 20-25 ; 35-40 ; 40-50 and 60 h.  p, 
Tourin g  Cars, Limousine and Runabouts, 
on request. 

Be Sure the name If POPE " 
is on _ Your Automobile 

o � 
Pope Motor Car Co. 

Desk 2, T oleclo, O. 
Members A. L. A. M. 

BOSTON. 223 Columbus Ave. 
NEW YORK. 1713  Broadway 

WASHINGTON. 819 14th St . . N. W. 

ELECTRIC SEWING MACHINE MO-
tor.-'rhe instructi' 'ns and numerous illustrations of de­
tails contained i n  t h is article will enable any mechanic 
of average ability to b uild an efficient motor that wil1 
operate a sewing machine. 'l'he cost of materials for 
this machine should not exceed five dollars. See SCIEN 
T IFIC AMERICAN SUPPLEMENT, No. 1 � 1 0 .  Price 10 
cents by mail, from this office and from all newsdealers. 

��v'1fJL 
Your office effMency is 

determined by your "mail" 

i. e., the way yonr Brains 

are put through yonr Type­
writer. If you lack either, 

the other's small value. T(le 
best commercial brains in 
the world have decided the 

VISIBLE 
WRITING 

Underwood 
Typewriter 

UNDERVVOOD " ��II�i 
TYPEWRITER co .. 1 
241 Broadway, New YO!k. 

Scientific American. 
Stone post or column, artificial, N. Mlch, 

elena e Inarra . . . . . . . . . . . . . . . . . . . . . . . .  816, 171 
Stone shingle, artificial, O. Price . . . . . . . . . . . 816,252 
Stool, folding, C. Erickson • • . . . • . . • • • . . • • •  816,158 
Stove, magazine heating, E. D. Marshall . . .  816 024 
Stove, oil, W. H. Wilder . . • • . • • • • • • • . . . . • .  816;2Ill 
Stuffing box, J. Sieger . . . . . . . . . . . . . . . . . . . .  816, 190 
Stuffing box, F. W. Felsberg . . . . . . . . . . . . . . . 816, 445 
Surgical Clip, A. J. Meier . . . . . . . . . . . . . . . . . .  816,026 
Surveying Instrument attachment, W. M. 

Beaman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816. 422 
Swaging mill, G. H. Blaxter . . . . • • . • • • . . • • •  816,146 
Sweat band, R. H .  & H .  D. Curtis . . . . . . . . . 816,301 
Swlngletree attachment, W. C. Pritchard • • •  816,501 
SWitch, M. S. Farmer . . . . . . . . . . . . . . . . . . . . .  816,308 
Switch , H. Richardson . . . . . . . . . . . . . . . . . . . . 816,377 
Talking machine horn support, E. S. Oliver. 816,178 
Tape stretcher, G. Oertel . . . . . . . . . . . . . . . . . 816,032 
Teaching the fundamental operations with 

numbers, device for, C.  Zahn . . . • . . . . . .  816, 204 
Telegraph rec�iving apparatus, wireless, A. 

Artom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 205 
Telephone and watchman' s  alarm system, 

combined, J .  J.  Berry . . . . . . . . . . . . . . . . . 816. 000 
Telephone exchange system, H. G. Webster. 816, 052 
Telephone exchange system, W . M. Davis . . 816,078 
Telephone exchange system, H .  D. Stroud . .  816,135 
Telephone exchange systems, transfer cir-

cuit for, C.  A. Simpson . . . . . . . . . . . . . . . .  816, 131 
Telephone system, C. B. Smith . . . . . • . . . . . .  810. 132 
Telephone time register, G .  E'urst . . . . . . . . . 816,456 
Temperature regulating apparatus, J. A. 

Serrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,046 
Theaters, etc., means for quickly emptying 

crowded, L. Wittenherg . . . . . . . . . . . . . . .  815, 997 
Tire, C.  W. Faltoute . . . . . . . . . . . . . . . . . . . . . 816,225 
Tire armor, H .  E. Prouty . . . . . . . . . . . . . . . . . 816, 182 
Tire tool, vehicle, M cCarthy & Phenice . . . . .  816, 354 
Tire valve, C. E. Duryea . . . . . . . . . . . . . . . . .  816,006 
Torch and soldering iron, combined hand, 

E. Block . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,425 
Torch, marine, J. D. Graham . • . . . . . . . . . . . .  816,160 
Torpedoes, retarding device for automobile, 

F. M .  Leavitt . . . . . . . . . . . . . . . . . . . . . . . . . 816,019 
Toy bank, C. A. Bailey . . . . . . . . . . . . . . . . . . .  815,935 
Toy, inflatable, C. A. Lindsay . . . . . . . . . . . . .  816, 106 
Track brake, J. M .  Cook, Jr . . . . . . . . . . . . . . . 816, 531 
Track clearing device, C. C. Battey . . . . . . . .  816,208 
Traction increasing mechanism, Jj''. L. Shel· 

don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 505 
Transmission element, frictional, P. Sechiari 816, 388 
Transplanting device. R. D. Kline . . . . . . . . . .  816,236 
Tree. See Boot and shoe tree. 
Tripod, camera, O. w .  Stelndorf . . . . . . . . . . . 816,268 
Trolley, Zander & Hahn . . . . . . . . . . . . . . . • • .  816.415 
Trolley harp, I. H .  Lunt . . . . . . . . . . . . . . . . . 816,239 
Trolley pole, A. S.  Weaver . . . . . . . . . . . . . . . . 815,991 
Trolley shield, Brown & Jenkins . . . . . .  � . . . .  816,148 
Trolley track, overhead, C. G. Schmidt, 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816,255 
Trolley wire suspension, system of, P. E. 

Herkner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 467 
Truck bolster, J. M. Goodwin • . . . • • • • • • • • •  816,010 

����� t"r":; :���o:t, c:."s�nB�ib�� : : : : : : : : : :  ,m;��l 
Tubes, implement for truing the internal 

forms of, F. A. Forwood . . . . . . . . . . . . . . . 81 6,451 
Tug, shaft, F. Davis, Jr . . . . . . . . . . . . • . . . • • .  816,439 
Turbine, fluid pressure, G. Westinghouse . . . 816,516 
Turbine guiding means, H .  Lentz . . . . . . . . . .  816,020 
Turbine, steam, C. F.  Barth . . . . . . . . • . . . . . .  816,20.7 
Turbine, steam , D. Lumgair . . . . . . . . • . . . . .  816, 487 
Typewriters, card holding device for, J. C. 

McLaughlln . . . . . . . . . . . . . . . . . . . . . . . . . . .  816. 174 
Typewriting machine. L. Ney . . . . . . . . . . . . .  816, 118 
Typewriting machine, F. X. Wagner, re· 

issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, 465 
Valve, back pressure, A. W. Cash . . . . . . . . . .  816,216 

Valve, cylinder compression relief, J.  W. 
)\fmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 348 

Valve, exhaust controlling, W. J. Inman . . .  816, 098 
Valve, lIush, E. D. Barrett . . . . . . . . . . . . . . .  816, 290 
Valve for air brake systems, pressure re-

taining, W. Wilhelm . . . . . . . . . . . . . . . . . . 81 6,409 
Valve for pneumatic tools, throttle , R. A. 

Norling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 6, 246 
Valve mechanism, J .  A. Dyblie . . . . . . . . . . . . 816, 306 
Valve mechanism for gas engines, Smith & 

Welcome . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,047 
Valve throttle, J. S.  Chambers . . . . . . . . . . . . .  816,217 
Valves, diaphragm for controlling, L. B.  

Fulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 455 
Vats, system of excavating and filling, H. 

W. Blaisdell . . . . . . . . . • . . . . . . . . . . . . . . . .  816, 065 
Vault light, McGuigan & Prlddle . . . . . . . . . . . 816, 115 
Vehicle bearing spring, motor, T. G. Stevens 816, 396 
Vehicle, dumping. J. M. Goodwin . . . . . . . . . . 816, 009 
Vehicle heater, Swengel & Byrne . . . . . . . . . . .  816. 397 
Vehicle, motor, C. M .  J. Petiet . . . . . . . . . . . .  816,250 
Vehicle running gear, motor, R. B. Vaugbn. 816,282 
Vehicle storm shield, M. R. Hull . . . . . . . . . . . 816,013 
Vehicle wheel, R. S. Bryant . . . . . . . . . . . . . .  816,149 
Vehicle wheel, J. C. Schleicher . . . . . . . . . . . .  816, 189 
Vehicles by fluid pressure, apparatus for op· 

erating dumping, J. M .  Goodwin . . . . • . . .  816,008 
Vending machine, coin controlled, S. L. 

Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 107 
Vending machine, coin controlled, F. W .  

Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,515 
Ventilator lifter, C. A. Black ,  Jr . . . . . . . . . .  816,212 
Venturi tube, A. S.  Tuttle . . . . . . . . . . . . . . . . .  816.280 
Vise, bench, C. Hanlmann . . . . . . . . . . . . . . . .  816, 1 62 
Vise, parallel bench, W. H. Snow . . . . . . . . . .  816, 508 
Wagon brake, W. �'. Jennings . . . . . . . . . . . . .  816, 099 
Wagon tipping deVice, C. Pay . . . . . . . . . . . . .  816,035 
Wall tie. G. H. Charls . . . . . . . . . . . . . . . . . . . .  816,297 
Washing apparatus, fabric, I. E. Palmer . . .  816,179 
Washing machine, C. 0. ' Frostenson . . . . . . . .  816, 454 
Waste trap, W. H. Lloyd . . . . . • . . . . . . . . . . • .  8 1 6, 023 
Watch, A. Wagner . . . . . . . . . • . . . . . . . . . . . . •  815, 989 
Watch , remontoir winding, F. Hartmann . . .  816,R21 
Water, apparatus for producing boiling, H .  

Junkers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 1 01 
\Vater by electro1y sis, apparatus for decom· 

posing, W. F. M. McCarty . . . . . . . . . . .  . .  

W a  tpr closet, J. Rh€ad . . . . . . . . . . . . . . . . . .  . 

Water glass guard, G. C. Jones . . . . . . . . . . . .  816,016 
Water purifying apparatus, J. H .  McDonald 816,357 
Weather strip, F. Y. Dawson . . . . . . . . . . . . . .  815,941 
Well drilling machine, W .  L. Knowles . . . . •  816, 341 
Wells, branch clamp for oil, R. B. Nelson . •  816, 361 
Wheel. See Car wheel. 
Wheel gage, R. L. Ervin . . . . . . . . . . . . . . . . .  . 
Wind motor, J. C. Ziegler . . . . . . . . . . . . . . .  . .  

Windmill governor, P. B.  F. Born . . . . • • . . •  

Windmill regulator, F. E. Kronquest . . • • • . •  

"rlndow, D. R. Caler . . . . . . . . . . . . • • . . • • . . .  

Window construction , W .  H .  Miller • • • • . . • •  

Window lock. J. Killmeyer . . . . . . . . • • . . • . .  

Window, sheet metal, V .  Ross . . . . . . . . . . • . .  

Window stop and guide. metal. V .  Ross . . . .  816,041 �ire fabric making machine, W. N. Par .. 
rlsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816,034 

Wire stretcher and splicer, combined, A. & 
C. A. Church . . . . . . . . . . . . . . . . . . . . . . . .  . 

Wood articlps, machine for shaping, J. H .  
Neville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816, 030 

Woodworking clamp, G.  GL.staveson . . . . . . . . .  816,01 1 
Woodworking machine, F. Diehl • • . . • • . . • • .  816, 079 
Wrench, S.  E. Coffman . . . . . . . . . . . . . . . . . . . 816, 151 
W rench, C .  C.  Dotson . . . . . . . . . . . . . . . . . . . . . 816, 1 57 
Wrench, J. G. W ilson . . . . . . . . . . . . . . . . . . . . . 816, 203 
Wrench, W. H. Claflin • • . . • • . . • • • . • • . . • • •  816, 434 
W ristlet, W. E. Wolff . . . . . . . . . . . . . . . . . . . .  815. 998 

DESIGNS. 
Automobile body , P. W. Steinbeck . . . .  37, 928, 37,929 
Badge, J. B. Goodwin . . . . . . . . . . . . . . . . . . . . . . 37,914 
Barometer case, E. Wolfstein . . . . . . . . . . . . . .  37.919 

:i��i�: ;�int�d ���fUe�i'k . . it· 'V��d��g�� : : :: �alg 
Furnace front, heating, C. Smith . . . . . . . . . . . .  37, 927 
Gas globe, incandescent, S.  Mason . . . . . . . . • . .  37,925 
Goblet, A. Pick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37. 917 
Illuminator, O. A. Mygatt . . . . . . . . . . . . . . . . . 37,!l24 
Ring, Carr & Rushton . . . . . . . . . . . . . . . . . . . . . 37,915 
Ring, A. A. Dorst . . . . . . . . . . . . . . . . . . . . . . . . . 37,916 
Stove, gas, L. Stockstrom . . . . . . . . . . . . . . . . . . 37,926 
Tool haIjdle, J.  J. Tower . . . . . . . . . . .  37,920 to 37, 923 

T RAD E M ARKS 
Ale, carbonated ginger, Lowenstein & Co . . . .  50,683 
Anesthetics, local, B. B.  Lawrence . . . . . . . . . .  5O,725 
"Anti ... set ... off" composition, American Offset 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5O, 7l0 
Antiseptic and germicide, alkaline, Girard 

Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5O,719 
Anvils, Wiehusch & Hilger . . . . . . . . . . . . . . . . .  50,635 

This Razor must 
Pay for Itself before 
You Pay me a Penny 

-and a P-Ostal gets It. 
I Guarantee to Keep 

your Blades Sharp 
Forever Without 

Charge. 

W II,I, you let me 
send you a 
r a z o r ­

without a cent de­
posit ? 

24 Blades 

Then 1 w i l l  keep 
it sharp and keen 
for the rest of your life free. 

That's m y  plan - my new 
plan of se Ihng razors. 

No other razor maker in the 
world sells razors this way­
becanse they can' t-their razor 
won · t  stand it. Mine will­
it's the way it's made. 

I d o n · t s a y  
I am the man you hold personallll " Send m e  t h e  

�:a�
n:�b��i!o;dv::;��m����ise price of the ra· 

zor, and if. after P. C. ,sHERMAN. 
you have tned 

it, you find that it isn't  all I claim, I will send 
your money back." 

-Not me. 
On a " money back. " proposition you may 

feel that there is some chance of not getting 
your money back if you wanted it-I won 't let 
you feel that way about my razor. 

For if the razor don ' t  do all I say you 
send it back at my expense and you're out 
nothing, for you've paid me nothing and 
you owe me nothing. 

NOW, simply do this-Send me your name. 
occupation, hOllle and business address-and 
in any manner that is convenient or agree· 
able, introduce yourself to me. 

I ' l l  take a l l  the risk and send, prepaid, a 
Sterling Safety Razor with 24 biades. or a 
Sterling O ld Sty le Interchangeable Razor with 
12 blades. 

When you have tested it 7 days, if you find it  
the fi nest and easiest shaving raZQ! you ever 
used, keep it. 

Then the razor must pay for itself-that's my 
new plan. 

You see the average man should b e  shaved at 
least three times a week--at 15c. a shave that's 
45c. a week for shaving. 

So, if you decide to keep the razor all I ask 
you to pay me is what Yool'd pay the barber-
45c. a week for a few weeks until the razor is 
paid for. 

That way I make the barber buy you the 
razor. 

At that, my razor does not take auy more 
money to pay for itself than you would have 
to pay out of your own pocket for an ordinary 
razor. 

And I go even farther. 
I see to it that your biades are kept sharp for, 

ever-free. 
With any other razor you are always paying 

out money because you must keep 011 pay1ng 
for new blades or resharpening as long as you 
live. 

But with the Sterling-
All you do is send me 12  dull blades at any 

time, with 10 cents to cover postage, and I re­
turn them to you perfectly sharp free of charge. 

That's really " no honing and no stropping. " 
Did you ever hear of anything as clever as 

this in the razor line ? 
It's this way-the reason I can tuake this 

offer is because I'm not i n  the least doubtful or 
afraid of llly razor. 

My STERI,ING b lades are made of the finest 

Motion Picture 
MACIDNES and FILMS 

STEREOPTICONS and SLIDES 
For Publ1c .Entertainments. in 
Theatres. Halls, Show Tents. etc. 

C a t a l o g u e  N o  9 F r e e  

razor steel that money can buy-costs me twice 
as much as the steel used in a ny other razor 
biades. 

And nline 1S t he o n ly razor on the market 
that is made of genulI1e S heffield steel-that is 
not a cold rolled steel. 

\Vith my careful,  systematic process, each 
STERl,lNG blade is hardened, tempered, 
ground and honed in oil all by hand, then 
hand stropped-so that my razor m ust hold its 
edge. 

And each of my STERI,ING blades must pass 
the SHERMAN test,  the most rigid test to 
which a razor blade can be subjected. 

No other razor blade could pass this test. 
But I must nlake certain that the temper and 

cutting edge of every STERI,ING blade are 
perfect and lasting. 

I cannot afford to pass any but faultless razor 
blades, because my razor is made to shave 
with, and not made to sell. 

And because of all this I can afford-and am 
glad-to send you the razor, prepaid, for free 
trial without any deposit but your name, ad­
dress and the introduction. If y ou forget the 
introduction I'll have to write for It aud tha t  
will delay the razor. 

You can buy the Sterling Razor for $5 .00. 
but I am willing to send it to you and let i t  pay 
for itself. 

Now-write me to-day. stating whether you 
wish the Safety or Old Style Interchangeable, 
and let me send you the razor. State whether 
you wish to cut close or medium, and whether 
your beard is wiry or fine. Don't send me any . 
money-only a postal. 

Remenlber the razor is yours for a week free 
-then either keep i t  and let it pay for itse l f  
with t h e  guarantee that I must keep t h e  blades 
sharp forever-free-or return 1 t to 

P. C. SHERMAN, Pres.,  288 Water S t . ,  N. Y .  

C����rt Bicycle In:o Motorcycle 
:L:ms�lf:�:�r�ln:tti!��nj 

� H .  1'. Power Outfit. 
l.'h�s inc] udes all parts by 
whIch a n y o n e  can easily 
make a powerful,durable 
motorcycle. weight <l8 Ibs. Bolts to frame. Speed 2 to 30 
mtJ es an hour. A hill climber. 

Hundreds tn use. Send stamp for outtl t cataloJ,!,ue. 
M O TORCYCLE EQU I PMENT (; 0 . ,  H a m m o ndsport. N. Y .  

THE PRI C E  PYROMETER  The Wonder Gasoline Motors 
Something .N ew and (; p.to.dnte 

has revolutionized all methods of 
py rometry. 'rhiS instrument 18 
th e most efficient and reliable 
ever invented for the purpose, 

�d�88t{g��m/a1f::tuii�::Cri�:' 
durable and highly sensitive. 
Manufacturers guara,ntee to 
k eep it in order for ODe year. 
Write for particulars and prices. 

ELECTRIC DENTAL SPECIAlITY ro. 
'-__ ;;;;;;;;"' __ � 2241 Euclid Ave. , (,leveland, O. 

T H E  E U R E K A  C L I P  

More powt.r for less money than any other 
machine on the marl'et. :No 
valves, gears, etc., to get out of 
order. Jump �park. Our l� H .  P. marlne outfit is a " W l N ­
N l!:R." Sohd 01' reversing pro­
peller. Our prj{ es will surprise 
you. Write to-day. l\lariue or 
stalional'Y outfits to suit anv re­
t),nireHients up to 5 H. P. � 

TIle R. M. CO��4wp��l �O�'B:S�
i
�g,

SN��aY�;t SYRACUSE, N. Y. 

C l e a r i n g  S a l e  t�:�t1y Typewriters T h e  most llseful articl e evpr invented 
for tbe purpose. Indis!JE'llsable to Law. 
yers, Editors, Student s,  Bankers, Insur­
ance Companies and business men gen­
erally. Book marker and ' pap€ r cli p. 
Does not mutilate the paper. Can be 
u8ed repeatedly.  In boxes of 100 for 25c. 
To be bad of all bookselle rs. statIoners 
.and notion dealers. or bv  mail on receipt 
of price. Sample card, br mail, free. Man. 

\Ve own and offer as wondel ful bargains, 1 fJOI) 
typewriters which hav€ been used just ello;lgh 

� I ,�h �� !�;. in Sh�;��� ��j�
s;����l . �::t

p�� � aminatlOn. 1,UOI J  new Vuible SIwle8 machines, built to"sell for $95-
• our price while they Jast, $45 . 
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MACHINE �o. 71;. 

For Either _ 

Hand or Power 
This machine i s  the regular hand machme sup· 
plied with a power base, pinion, countershaft, 
etc., and can be worked as au ordinary power 

machine or taken from its base for use !lS a 
hand machine. Length ot plpe handled 
easily in small room. lllustrated catalogue 
-price list free on application. 

T H E  CURTIS a CURTIS CO . .  
Range 2.l1l4 In .  R.  H. 6 Garden St., BJlTnG'HPOBT, CONN. 

Rockwel l -Barnes Co • • 8 5 9  Baldwi n B ldg . . Ch icago , I I I .  

BARKER MOTORS, 
Rel iable.-,l )i 10 1 0  H. P-,Economlcal 

T l'leir perfect operation and reli. 
ability are due to common sense 
�echanical ideas and good construe· 
tlOn. W hile l o w  in price, they are 
made of best materials with careful 
attention to details. 

C. L BARKER, NORWALK, CONN. 



<DETooIT Motor New Model 
�:MAR1)Jf.. 1 9 0  (, 

Always Right 
The uncertainty of running i s  all taken out i n  tbe building. 
The breakdown habit has been overcome by following scien�  

t i6c Lmes of constructton proven b y  practice to be correct. 
We take DO chances and allow no guesswork to enter into their 

makf" uP,  
. 

All materials are tested for sound ness and strength on a testing 
machine and the engmes warranted to do all we" claim lor tbem. 
We are making 10,000 Auto M arine Gasohne E n ­
gines this year, < manufacturing the motor complete from 
foundry to finished engme. not merely assembling parts maae tn 
various factories. and that is why we are able to sell a 
first- class motor with a guarantee at 
1 Yz  H . P. , $33. 1 5. Engine only 
3 H .  P. will develop. 4  H. P . ,  $44.00. Bngine only 

Catalog' 
witb full j nformation 1 [0 20 H. P. 

Moto rs for tbe ' asking. 
DBTROIT. AUTO MARINB CO. 

7 5 B .  Congress St. , Detroit, Mich. 
�f>'Ltbdl"ty Street., New York The Hourse, Philadelphia 

The only builders of Auto Marine Eng-ines , 
In tbe World 

--- -_. _-- -------

A Perfect Ignition Device 
For Gas and Gasoline Engines 

Is the Edison Battery and Spark 
GOil . E n sures con.tant speed 10 
Gas Engines an d  Motor Boats. 'rhe 
BatterieS deliver a high constant 
current to the coil which is 8pe� 
cial l V wired to yi eld a hot spark 
every time. This combination ob­
viates all Ignition troubles. Is 
surer and more econom ical than 

anv other s parking device. Sold by dealers every· 
where. Send for name of nearest <:Iealer, and Booklet 
,. Battery 14�acts. "  containing valuable ignition informa .. 
tion. 

Manufacturing Edison 
2 5  Lakeside Avenue 

O RANGE. N. J. 
31 U uion Square, New Y ork 

304 Wabash Avenue, C b i cago 
25 Olerkenwe l l  Road . London. E.G 

Co. 

� -�-- -------

Its original cost Is no higher than fnferior makes; its mainten· 
ance much lower. The automatic control saves gasoline. wear 
and tear. time, trouble and expense. The owner of a Truscott 
is always sure of running his boat at wil l ,  for his own and his 
friends' pleasure. Send stamps for catalogue. Our quarterly. 
" The Launch " is Free.  . 
TRI1SCOTT BOAT JIlFG. COIllPAN Y, Dept. 263. St. J oseph. Illi,h. 

AMERlOA:S MOST POPULAR HAlLWAY 

! I 
I I 

CHICAGO -
Mill 

ALTON -
PERFECT PAS SENG E R  S E RVIOE 

BlIlTWl!IEN 

'rHBOUGH PULLMAN SERVIOIil 

BETWElIIN OHIOAGO AND 

__ 1 I I I I 

_ HOT SPRINGS. AJ-k DENVER, Colo, -
- TEXAS, FLORJDA. UTAH. 

- CALIFORN I A  """ OR E G ON. � 
- � . � -

IF YOU ARB OONTEMPLATING A TRIP, ANY POR· 

�ION O F  WHIOH OAN BID MADD OVJIIR 'rUE OHIOAGO 

A ALTO N ,  I'r WILL PAY YOU 'X'O WHITE !X'O 'rHE UNDJIIR� 

SJ:GNJIID FOR BA'rlDS,  MAPS , 'rIMJIIoo'r4BLES , E:l'O. 

GEO. J. CHARLTON, 
GBNElB4L PAS SENGER AQlDN'r. 

� ".10 ... &0, I� 

Scientific AInerican 

Axes, adzes, and hatchets, Evansville Tool 
Works . . . . . . . " "  . . • • . • • • . • • • . . • • • • • • • •  50,589 

Baking powder, ' Jack Frost Baking Powder 
Co. . . . . .  " "  . . . . . . . .  " • • • .  " • • • • • • • • • • .  50,616 

Balls, base, A. J.  Reacb Co " . "  . . • •  " • . . •  " " 50, 637 
Bats, baseball, A. G. Spalding & Bros . . . . . •  50, 636 
Beer, John Brenner Brewing Co . . . . • . . . . . . . . 50,736 
Beer, lager, COllsumers Park Brewing Co . . . . 50, 665 
Beverages made of cola ' nuts,  non-alcoholic, 

J. W. Hall ' ' ' ' . ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' . ' ' . ' ' . 50, 650 
Books and paper pads therefor, duplicate 

sales slip, Garter�Crume Co . . . . • • • • • • • • • •  50, 583 
Boots and sboes, leatber, H .  L. Bond . • • • • • • •  50,605 
Boots and shoes, leather, E.  Goldsberry • . . • • •  50, 611 
Boots and shoes. leather. Wingo, Ellett & 

Crump Shoe Co. . . . . . .  " . . . . . . . . . . . . . . .  50 , 674 
Boots, shoes, and slippers, leather, Preston 

B. Keith Shoe Co. . . . . . . . .  " "  . . . . . . . . . .  50, 659 
Bottles of square or cubical form, Cook & 

Bernheimer Co. . "  . . . . . . . . . . . . . . . . . . . . .  50, 666 
Box toe material and innel'soling, F. W. 

. Whitcber " . . . . . . . . . . . . . . . . . . . . . . .  " . . .  50, 600 
Buttons, Dieckerhoft. Ramoer & C o "  . . . . .  " 50,744 
Calfskin. patent leather, and waxed calf, 

Doerr & Reinhart . . . . . . . . . . . . . . . .  :" . .  50,587 
Candies of all kinds, H azelwood Co . . . . . . . . .  50. 681 
Candy , . Rey mer & Brothers . ';" . . . . . . . .  " "  50, 690 
Canned fruits and vegetahles, Pratt-Low Pre-

serving Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,623 
Caramels and candies, American Caramel 

C o  . . . . . . . . . . " . . . . . .  " . . . . . . . . . . . .  " " "  50,741 
Castings and forgings, iron and steel, 

McConway & Torley C o " . "  . . • . • . • • • • •  50,628 
Chairs aud rockers, double caned, Delaware 

Chair Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50,626 
Charcoal, B. S. �'elner . . . . . . . . . . . . . . . . . . . . . .  50,782 
Cheese, neufchatel, W. A .  Lawrence & Son . .  50,619 
CheViots, haircloth, Eddystone Manufacturing 

C o  . . . . . " . . .  " • . • . . •  " . . . . . . . . . . . . . . . . .  50,764 
Chocolates, Phelps Co. . . . .  " . . . . . . . . . . . . . .  50, 669 
Chocolates and bonbons, R. L. Perry Co . • . • . •  50,689 
Cigars, H. T. Ofl'terdinger • • . • . • . . • . . . . . . • . .  50, 667 
Cigars, S. S. Pierce Co. . . . . . . .  " . " "  . . . . . .  50 , 693 
Cigars, cheroots, and cigarettes made of 

cigar tobacco, Cayey -Caguas Tobacco Co. 50, 678 
Cigars, cheroots, and stogies, Wisconsin 

Cigar Co. . . . . . . • •  • • • • . . . . . . . . . . .  . . . . . . .  50,707 
CleanSing and scouring preparation, Palami 

Co. " . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  50, 686 
Coats and trousers, J. Samuels & Bro . . . . . . • .  50,794 
Gocks,  stop and waste, A . Y .  McDonald & 

Morrison Manufacturing Co . . . . . . . . . . . . . .  50 . 601 
Coftee, A. Schilling & Co. . " " " " " " " " .  50, 624 
Concrete washtrays, Economy Manufacturing . 

Co.  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " • . •  50, 607 
Condition powders, F. G. Boynton . . • . . • . . . •  50,775 
Cordial for blending whiskies, A. Reinert . . . 50. 660 
Cotton cloth, Hewlett & Lee . . . . . .  50,721 to 50, 723 
Cotton piece goods, Eagle' & Phenix Mills . . . .  50, 7 1 6  
Cotton piece goods, Massachusetts Cotton 

Mills . • . . . . • . • . .  " . .  " . . . . . . . . . .  50,750, 50 ,751 
Court plaster, liquid, Carpenter Chemical Co. 50,777 
Covert cloths, venetians, broadcloths, and 

. cheviots, A .  Berel . . . . . . • . . •  " . . . . . . . . . .  50,774 
Cretonnes, drapery and · upholstery, Eddystone 

Manufacturing Co . . . . . . . . • . .  " • • • • . . . • . .  50,767 
Dictionaries. G. & C. Merriam Co . • .  50,645, 50,646 
Driers, liquid, Pratt & Lambert • • • • • • . • . . . .  50, 688 
Dyes, Paas Dye Co. . . . . .  " . . • . • • • • • •  50,727, 50,728 
Dyestuft, Cassella Color Co . . . . . . . . . . . . . . . .  50,778 
Dyspepsia cakes, fl. A. C .  DahL . . • • •  50, 7 1 4 .  50,715 
Ejectors, United Injector Co . . . . • . . • • . . . . . .  50,632 
Electric motors, Bartz. Wygant & Brown . . . . 50, 639 
Explosives, Masurite Explosive C o  . . . . . . . . . .  50, 654 
Eyelets and laCing books, United Fast Color 

Eyelet Co . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  50,738 
Fabrics, cotton textile, Eddystone Manufactul'� 

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  50, 761 
Fabrics, textile, Eddy stone Manufacturing Co" 

50, 732 to 50 , 734 50,756 to 50,760 
50,762, 50, 763, 50, 7 65, 50, 766, 50,768 

Feed, chIcken, Ross Brothers . • . . • . • • • • • • • . •  50 , 691 
l�' Ile, corn, B .  li'rink . . . . . . . . . . . • . . • • . . . . . . •  50,644 
Flour. wheat, Bay S tate Milling Co . • • . . • • . •  50,604 
�' lonr, wheat, Gwinn Bros. & Co . . . . . . . . . . . 50, 613 
�'lour, wheat, Pillsbury-Washburn Flour Mills 

Co . . . . . . . . . . . . . . . . . . . .  " . • • . . • • . . • • . . • .  50,622 
�'lour, wheat, Sweet Springs Milling Co . . . . . .  50, 630 
�"'lour, wheat, Pil1sbury-Washburn Flour Mills 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50, 687, 50, 802 
Garments, outer, Levi Strauss & Co • • • • . • • • •  50. 748 
Garters, C. J. Higley " . . • • • • • • • • • • • • • • • . .  50, 787 
Gelatin, American Glue Co. • • • • • • • • • . • • • • •  50, 675 
Gloves. kid and lambskin, Stern Brothers . . . •  50,755 
Glue, Chemische Fabrlk fur Lein & Dunger 

" Zimmermann" . . . . . . . . . . • . . . . • . . . . • . . • .  50,679 
Glue, C.  A .  Soden . . . . . . . . . " . . . . • . .  " . " . 50, 696 
Guitars and mandolins. Lyon & Healy . . . . . .  50,591 
Hair res torer. L.  A.  H .  Brandt . . . . . . . . . . .  50,713 
Hats and caps, E.  M .  Knox . . . . . . . . . . . . . . .  50,790 
Heel protectors, F.  W. Whitcher . . . . . .  " "  • .  50, 599 
Horseshoes, Bryden Horseshoe Co . • • • . • . • . . .  5Q,582 
HOSie ry , Cooper, Wells & Co . . . . . . . . . . . . . .  50,780 
Inks in fluid, crystal, and. powdered form, 

black and colored, A.  Turner . . . . . . . . . . . 50,596 
Insecticides,  F.  L. Hanlin . . . . . . . • . . . . . . . . .  50,785 
Knitted covers for hot water bottles, Glovers-

vllle Knitting Co. " . . . . . . . . . .  " . . . . . .  50, 590 
Lamp chimneys, glass, La Bastie Glass Co . . . 50,618 
Lead,  white,  Toch B rothers . . . . . . . . . . . . . . . 50, 704 
. Leather, chrome tanned, P. Reilly & Son . . . .  50, 592 
Lea ther dressIngs in liquid, paste, and solid 

form, Frank Miller Co. . . . .  " "  . .  , . , . . .  50 , 698 
Leather. dull black and colored calf, Barnet 

Leatber Co . . . . . . . . . . . . . . . . . . . . " . . . . . . .  50, 603 
Lini ment, J. M. H ood . . . . .  " . . . . . . . . . .  " . . .  50. 744 
Liniment. W. B. Hadley . . . " . . . . . . .  " . . . . .  50, 784 
Liniment, P.  L. Hoover & Bros . . . . . . . . . . . . . 50, 78S 
Lubricators and parts thereof, force feed, 

Greene. Tweed & Co. " '  • . •  ' . " . " ' . •  ' • •  50 , 6 1 2  
Magazines, Tribune Co . . . . . . . • . . . • • • • . • • . • .  50, 633 
Malt extracts, Trommer Co. . . . . . . .  ' . . . . • • • . •  50 ,700 
Medicinal beverage, A. G. Thompson . • • • . • • •  50,701 
Medicinal preparation, V. de Leo . . . .  " . " .  50,781 
Medicine. certain named, C .  O .  F.  Burk� 

strom . . . . . . . . . . " . . . . .  " . . . .  " . "  . . . . . .  50,776 
Medicine for certain named disease s ,  U .  F.  

Schlaepfer " . . . . . . . . . . . . . . . . . . . . . . . . .  " 50, 803 
Medicine for , external use, Antiseptic Phar-

macal Co . . . . , . . . . . . . . . . . . . . . . . . . . . . . .  , .  50.742 
Medicine for internal use, Potter Drug & 

Chemical Corpc.ra tion . • . . . • . . . . . • . . . . . .  50,753 
Medicine for the cure of liver ami kidney dis-

eases, Thompson Medical Co. " . ' . •  " . ' 50,801 
Medicines for purifying the blood, M . I . S. T .  

Co • • • • • • " . . . . . . . . . . . . . . . . . . . . . .  50,798, 50,799 
Medicines for tbe regulatiou of the liver and 

pu rification of the blood, A. H .  Lewis 
Medicine Co. . . . . . . . . . . .  " " . . . . . . . . . . .  50. 795 

M edicines for venereal diseases, 0'. G.  Marino 50,749 
Medicines; laxative, S. B. Hartman . . . . . . . . . . 50,786 
Metals, e xtruded, Ooe Brass Manufacturing 

Co • • • . . . . . • . . • • . . . . . . . • . . . . . . . . • . . . . . . •  50 , 625 
Milk, preparation made from skim, E kenbel'g 

Milk Products Co. . . • . • .  , . . . . • . •  50, 608, 50,609 
Nitro: compounds, Jovelte Manufacturing Co . . 50,617 
Noodles and macaroni, egg, C .  F.  Mueller 

Co. . . . . . . .  , " " . . . . . . . . . . . .  " . .  " " . . . .  50, 606 
on, castor, Morris Bros. . . . • . • . • . • • • . . . . . .  50,726 
011 cups, Lnnkenheimel' C o .  . ,  . . •  , • •  , . , . " ,  50, 595 
Oil, olive. A. Zucca . . . . . . . . . . . . . . . . . . . . . " " .  50,708 
Oiled clothing, A.  J.  Tower Co . . . . . • . . . . . . .  50,709 
Oilstones, waterstones, whetstones, hones, and 

griridstones, Scranton Whetstone and 
Abrasive Wbeel Co. . . , , , , ,  . .  , ,  . . . . .  , ,  . .  50,699 

Ointment, R. .B. Ray . . . . . " " . . . . . . . . . . . . . . .  50, 730 
Ointment, Potter Drug & Chemical Corpora-

tion . . . . . " . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  50,754 
Overalls, aprons, coats, and pants, Cleveland 

& W bitehlll Co. . . . "  • . • • • • •  " . . . .  " "  . .  50, 743 
Oysters, HaaS Bros. . . .  " " . . . . . . . . . . . . . . . . . .  50,614 
Paint and varnish remover, Toch Brothers . . 50 , 7 03 
Pape r bags, J. Clochessy . . . . . . " " . " "  . . . .  50, 641 
Pap'er, paper bags, and sacks, wrapping, Hol� 

lingsworth & Whitney Co. " ,  . . .  , . " " , .  50.651 
Papers, waterproof, F. W .  Bird & Son . . . . . 50, 676 
Pharmaceutical preparations for the treat-

ment of kidney diseases, McKesson & 
Robbins . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . .  50. 752 

Photogra phiC paper and films, Societe 
Anonyme " Luna" . . . . . . . . • • • • . • . . . • . • . .  50, 664 

Plano's, H. B aumeister . . . . . . . • • • • • • • . . . . • .  50, 581 
Pills . and cough medicine, S. Holzman . . . . . .  50, 724 
Plst3ls, Colt's Patent Fire Arms Manufac-

turing Co. . . . . . . . . . . . . . . . . . . . . .  50. 584, 50. 585 
Plows, A.  Baldwin & Co. . . . • • • • • • • • • • • . .  50, 580 

!"::�:rtri'!�� I nO!lllj,;RA Th���'1 our new catalogue explains fully the many exclusive· �� � advantsges of th ese cars. Illustrates and prices our 
full 1906 line inoludlng .even distlnot models - all u"�lgned and built for American road.s. You 

Doctrine stands behind the con­
struction of  every Maxwell car. 
E X  P E R  1 E N e  E, not theory, 
is the keynote of the " Doctrine. " 

One of the Latest Proofs . 

The Maxwell was the only car in its class to make 
a PERFECT S C O R E  in tbe Los Angeles-San Diego 
Endurance Contest of January 2 5th.  

If you are Interested in advanced motor cona 
s truction it will pay you to get the facts about 
the f1axwell "DOctrine " and the Maxwell Cars. 

Mu/t,ple Disc Clutch Bevel Gear Drzve 
Three-poznt Suspenszon Metal Botiles No Pump. 

Maxwell cars are sold under the 
positive guarantee that as good a 
car cannot be sold at a lower price. 

16-20 H. P. Touring Car 10 H. P.  TourabouG 

$1,450 $780 
Send t o  Dept. 2 2  for Catalogue. 

MAXWELL - BRISCOE MOTOR. CO.I 
Members American Motor Csr Manufacturers' Association 

Main Office : Tarrytown, N. Y .  
J CHICAGO PAWTUCKET 

HOME MADE DYNAMOS. - SCIEN-
TIFIC AM ERICAN SUPPLEMENTS 1 6 1  and 6UU 'contain 
����lt�t r:�:�IU�h& f3�mct;:n';!:'i'i' BiJ!�';,.�� .

cf,':,t,: 
York City. and all n ewsdealer •. 

Wanted 
One Foot for M att i n g  Tacks· 
O n e  Foot for Carpet Tacks 

The only tool that lifts tacks easily. fJ!,ickly, without damage to carpets, m at­
ting or tacks. Made o f best steel , on simple lever principle-everlasting. Feet ch anged 
i nstantly, using o nly the fingers. Sent 
postpaid on receipt ·of 25 cents, also a 

Kangaroo Trick Loek, Free, and 
a Paekage of Interesting Matter 
and Samples of: Specialties. 

GENERAL SPECIALTY MFG. CO.,1 029Aac�DE BLDI., PHU. 

Silent JIJ ortherD Touring Csr 
20 h. p., Double Opposed Motor 411 ,800 f. o. b. Detroit. 

cannl)t 
alford 

to buy w ithout 
. first 

Investi· 
lIating 

t b e  
Nortbern. 
Write for 
catalogue 
19 to-day . 

Northern MaDufaeturlng Co., Detroit, U. S. A. 
Member Association of Licensed Automoblle Mm. 

You will always be in the lead. Interesting 
book o n  motoring and motor cycles : also 

catalog and literature invaluable to the 
prospective owner of a motor cycle. 

sent free upon request. 
M B R K B L  MOTOR CO_ 

1 0 9 2 ,  M i lwaukee 
Wis. 

W i l l  M a ke Yo u 
P rospero u s  

If  you are honest :lnd ambitious write me 
!������ti!O h�tt��e,:�r:'fil�e:h ��:�h: k��� Estate business by mail ; appoint you Special Representative of my Company in your town ; start you in a profitable business of your own, and help you make blg monEY at once. 

Unusual opportunity for men w ith. 
out capital to become Independent 
for Ufe. V Bluable book Bnd .·ull  pBr· 
tlculars free. Write today. 
E D W I N  R. M A R D EN, Pres't 

Co.Ollentth'e Realty Co,. 1 170 Athemeum Bldg., Chicago 

"Here's Your Hat r 
Cartoon by Opper 

The above is a humorous interpretation of ' a tremendously serious fact 
With several members summarily asked to resign, five more unde;-Tr;dictment, and 
one dead in state' s prison, an abrupt crisis has been reached in the Senate . 
The situation has been admirably summed up by David Graham Phillips, as fo l l ows . 

' . Tbe Treason of the Senate I Treason is a strong" word. but not too strong� rather too weak. to characterize 
tbe situation 1n WhICh the Senate IS the eager. resourceful. mdefatIgable agt"nt of i nterests as hostile ·to the 
Amencan people as any invadmg' army 'could be-interests that manipulate the p rosperity produced by all. 
so that it beaps ..up riches for the few-interests whose growth and power can only mean the degradatIon of 
the people. of the educated i nto sycophants. of the masses toward serfdom. n 
., The Senators. as Senators. are not elected by the people-they are elected by the . interests ' ;  except in 

extreme and rare and �egliglble instances. the people can neither elect nor dIsmiss tbem. " 

It is the duty of every int�I ligent American to get a sane, sound understan ding of 

these appall ing � To learn the truth, read Mr.  Phillips' 

" The Treason of the S t t  enate 
-the most scathing, truthful exposure of political corruption in years. 
in the April 

N ow appearing 

10 Cents 
a 

Copy 

One 
Dollar 
a Year 

Plows. riding and walking, Parlin & Oren- . 

I dorft Co . . , . , . .  , . , . , .. .. . . . . . . . . . . . . . . . . . .  50, 593 1 At all News-stands or Direct from the COSMOPOLITAN MAGAZINE, 1 789 Broadway, N.Y. City 
Potash, lye, and caustic soda, A. Mendle- � ... ____________________________ • ___________ .� son's Sons • . • • • • • • • • • •  , . ; • • • • • • • • • • • • • • •  50,�92 1 



30 Days Free Trial 
Your health and that of your children depends 
largely upon the purity of the water you drink 

YOU-SI!:E-IT (THE W ATEn). 

Water Coo l er 
The most sanitary, economical 

and perfect device ever invented 

t or dispensing drinking water. 

Coolers made in six sizes and 
to fit nny bottle, finished in white 
enamel trimmed in gold and 
nit-ke l .  For office or home. Price $6.UIl to $ 1 '2.00. 

We wi l l  send one of our water 
coolers tIl any reliable per­
son. VOlt may use it �n 
dl\\'o;; : i f perfectly 
�ctol'y , remi t  

for samt: ; i t  not beLt.er th:Lll a n y  
other water cooler 
you ever saw, re­
turn It at our ex· 
pense. 

Note Advantages ; 

W Bter cannot 
become contam­
Inated e v e n  If 
I m p u r e  tee 18 

Above cut is a sectional vIew of our 
No. 4 cooler finished in white enamel ,  
with t

��Jn�!�
n b

I!�i�e 
1
$6�ao:

ity ren 

u sed. Water flows directly from bottle to faucet 
thl'ouah coil of pure bl ock tin Bnd 18 cooled III trall81t. 

N O'l'lCE.-Our cooler is covered by broad bastc patents and we 
wHl prosecute vigorously all infringements. 

THE CONSUMERS CO., 3517 Butler St., Chicago 
Coolen� deli vered f. o . b. Chicago, New York and San Francisco. 

Scientific AInerican 

Powdel', toile t , Stork Co. . . . . . . . . . . . . . . . . . .  50. 800 
Pl'epHl'atioll for external application for 

rheumatism. liquid, H. E. Fowler . . . . . . .  50.745 
Preparation for the relief of rheumatism and 

kindred ailments. G. L. Shafer . . . . . . . . . .  50. 731 
Pretzels, J. S . Bachman . . . . . . . . . . . . . . . . . . . . 110, 602 
Remedies for rheumatism for internal and 

external use, Hot Shot Medicine Co • • • •  50,789 
Remedy. antiseptic. H. C. Pope . . . . . . . . . . .  50.729 
Remedy, catarrh, Piso Company . . . . . . . . . . . .. 50,771 
Remedy, consumption, Piso Company . . . • . • • •  50,770 
Remedy for catarrh, tuberculosis, and allied 

diseases. Medicinal Balsam Co. . . . . . • . .  50.797 
Remedy for croup and colds, R. P. Menard . .  50,791 
Remedy for hog cholera, J. J . Pate r . . . . . . . .  50, 793 
Rope, Columbian Rope Co. . . . . . . . . . • • . . . . •  50. 586 
Salve. Bickmore Gall Cure Co. . . • • • • • • • • • •  50 . 7 1 2  
Sardines, Von Bremen, MacDonnies & Co • .  50, 634 
Saws, G. N. Clemson . . . . . . . . . . . • . • • • • • . . • .  50, 640 
Shade cloths, Amory, Browne & Co . . . . • •  o .  50, 773 
Shaft hang',"s, C. W. Levalley . . . . . . . • • • • •  50,620 
Shirtings. Eddystone Manufacturing Co . . . .  50, 769 
Shirts as distinguished from undershirts, 

dress, Elias Bros. & Co. . . . . . . . . . . . . . . 50,717 
Shirts. collars, and cuITs, Cluett Peabody & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 .779 
Shoes, ladies ' ,  Hahne & Company . . . . . . . . . . 50, 649 
Silver flat ware, hollow ware, and tableware, 

sterling, Theodore W. Foster & Bro. Co. 50,670 
Skirts. M. Goldman & Co. . • . • . • • • . . • • • . . .  50.783 
Soap. G. A. Schmidt . . . . . . . . . . . . . . . . . . . . . .  50, 695 
Soap chips, J .  T . Kenny & Co . . . . . . . . . . . . .  50. 682 
Soap powder combined with mineral ingredi· , 

ents. Cudahy Packing Co. . • . . . . • • • . • • •  50.697 
SoaP. toilet and laundry. Maple City Soap 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50, 684 
Soaps. toilet. Mulhens & Kroptr • • • • . • • • . . • •  50. 685 
Souvenir articles, C. M. Robbins Co . . . . . . . .  50, 667 
Spices. A. Schilling & Co. . . . . . . . • . • . . . . . • .  50.662 
Steel, Crucible Steel Company of America, 

Stogies • .  T. Williams & Bros . . . . . . . . . . . . . . . 50, 672 
Stogies, R. & W. Jenkinson Co . . . . . . . . . . . . .  50.737 

Manufacturers 
PERHAPS y o u r  fa ctory 

would find better o p -
• 

erating conditions a n d  

a m a rhet not so sha rply 

competitive in the S a nta Fe 
S outhwest. 

If you are desirous of in­

vestigating this field we will  

b e  gla d  to assist  you. a n d  

correspondence is invited. 

WESLEY M E R RITT 
I ndustrial Commissioner 

Santa Fe System 
Railway Exchange. Chicago 

LET U S  B E  YO U R- FACTO Rf 
W R IT E  F O R  ESTI MATE ON A N Y  ARTI C L E  Y O U  W A N T  MAN U FA C T U R E D  

STA M PINGS.  M ODELS,  E XPER.  WORK W RITE F O R  FREE BOOKLET 
T H E  C LO S E  M A C H I N E  &. S TA M P I N C  CO. 

970 H a m i lton St., C l eve land, O. 
50. 642, 50. 643 1 

Suspenders for wearing apparel, R. F. Bartel 50,711 ---------------------- , 
Suspensory bandages and jock straps. S. H .  MACH I N ERY A N D S P F C I A L PA RTS Wetmore Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  50. 62 9 B U I L T  ON C O NTR.U:T Syrup and molasses, Francis H .  Leggett & new devices developed ; sucoessful experimental work Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50. 61 0 done sveedHy ; skilled labor ; good facil ities ; good 
Talking machine records, Englewood Co . . . . 50 , 594 value for your money, 
Talking machine records. Victor Talking Ma· J .  R. ENGELMAN M F6. CO. 

chine Co. . . . . . . . . . . . . . . . • . . • • . . . • . . . . . .  50. 598 7' Hudson St. near Penn. Depot. J ersey City 
Toast, granulated. D. J. Etly • . • . . . . . • . • . . .  50, 588 

WYlte 
tf>oday MOTSI NGER AUTO-SPARKER TOba

��b: e��
an

.�
l
.a.
t
:�: . ������!' . .  :. .. . �' . .  ���� 50,735 [l!� Corliss Enlrine8, Brewers 

and ottler. MachinerY. THE VIT,TER 
MFG. CO.. 800 Clinton St • • Milwankee. Wis. 

starts and runs Tobacco, high grade of chewing, Ryan-Hamp-
Gas Engines without Batteries. TOb�ggo, 

T
���

cc
ghe�ng: ' Giib�;i ' S��' '&' '6� : : gg;� 

No other machine can do it suc.cefllolfu l iy Tobacco, plug cut, Weisert Brothers Tobacco 
�

r 
J::�w�:t O��lt�:� r:��

n
r
ts
dJ:e�

ed 
N':; b�ii Co. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,739 MODELS '" E X P E R I M E N T A L  W OR K .  

or switch necessary. N o  batteries Toilet wash for the skin, R. Glaub . . . . . . . . . .  50,720 
whatever. for make and break or Tonic beverages and syrups for the same, 

, Inventions developed. Special Machinery. 
E. V. BA I L LA R D .  2 4  Frankfort Street.  New Y ork.  

jump-spark. Water and dust-proof. aerated, Dr. Pepper Co. . . . . . . . . . . . . . .  50, 668 
Fully guaranteed. Tooth powder, Woodman-Davis Co . . . . . . . . . . . 50 , 740 
MOTSIN GER DEVICE M.fo'G. CO. Trees, buds, and scions thereof, fruit, Oregon RUBBER 14 Main Stree� Pendleton, Ind., U. S, A. Nursery Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  50, 621 

Trunks, suit cases, traveling bags, satchels, 
Expert Manufacturers Fme Jobbing Work 

PARKER. STEARNS &: CO.. :328.229 South Street. New York and telescopes. Henry Pollack Trunk Co . 50 . 6 1 5  
Tubes. Iron and steel. Spang. Chalfant & 

Co. . . . . . . .. . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  50. 663 Experimental W ork. Designs lor Automatic Machinery. 
'd Underskirts and drawers and union suits, (j-. M. MAYER, M.E., US! Monadnock BI., Chicago, Ill. Wizard Repeating 

LIQUID PISTOL 
W i l l  stop t h e  most vldous d o g  (or 
man) without permanent injnry. PeJIo 
f::k!�f

e
F��s 

c
��X ��U�s

d
�;��IU�g the ttlgget. Loads 

from any liquid. No cartri�es required. Over 6 shots in one 
loading. All dealers, or by mai l ,  OOC. Rubber-covered holster, oe. extra. 

Deimel Linen-Mesh System Co . . . . . . . . . 50, 796 
Varnishes, Toch Brothers . • . . . . . . . . . . . . . . .  50,702 
Varnishes and japans, Valentine & Co . . . . . .  50,705 
Velveteens, A. Wimpfhelmer and Brother . . . 50.772 

T H E  N A T I  O .N  A L  M O D E L \V O R K S. 
Best eqUIpped Model Works in the United 8ta,e •. 

85-87 Fifth A venue. CHICAGO 
Veterinary remedy , Hamer's Sure Cure Co . . . . 50,746 
Wagons. Tiffin Wagon Co . . . . . . . . . . . . . . . . . . 50.631 DRYI N G  M AC H I N E S .  

S
·H�n��af.RJ.t

L 
Washing �achines, Wahle Foundry and Ma· 

chine Works . . . . . . . . . . . . . . . . . . . . . . . . . .  50.706 
Parker .  Stearns & Co .• 2 2 6  S o u t h  St .• Dept .  G . N ew Y o rk Wat

:;in�I::,\�
r�iu�

o
R;g:

r'Mr�er:l
d
s�:i�:

n���� 50.677 
�TH' S C H W E. R D T L E.  S TA M P  C O . 
�. STE EL  STAM P S ,  L E T TE R S  & F I G U R E S  

B R I D G E. P O RT C O N N  Watel" sprayers, showers, and parts, fixed or 
Electrl" Cal Eng l"neerl" n g  portable. J . P .  Eustis Mfg. C o  . . . . . . . . . •  50. 652 

Wheelbarrows and the parts thereof, Kil· 
bourne & Jacobs Manufacturing Co . . . . . .  50.627 Pf .oot and Power Lathes and Exper imental  W o r k  of Every  Desc r i p t i o n  

We have every facility for producing Orst-class work 
promptly. Our factory is equipped with modern ma­
chinery throughout. 

C. F. S PLITDORF 
Engineering Dept. 17·27 Vandewater St . •  N. Y. City 

SOCIALISM 
The most important question of  tbe  day. Get posted. 
Read the greatest Sociaitst magazine in the world. 
300.000 circulation. Send 10c. oilver for one year's trial. 

GA Y LORD W I LS H I R E, Editor 

" Wll�hire'8 lIagazlne," 800 Black Bldg' . •  N. Y. City 

.A. lST G- x... E El E lST X) :m � &  � Give up the old expenSive vise metbod 
and lIse our quick and powerful band � power benders. Form angles in StOCll; up � to 1� inch . WI'ite to·day for catalog ue. 

Wallace Supply Co.. 92t (janien City Block. Chicago. I I I .  

"We Analyze fverything "  
A t  Reasonabl e  Rates 

Investigations and Researches. Proces8es improved. 
Patent litigation, etc. 
M A X  D. SL I M M ER . Ph . D  .• 4 0 3  E l lsworth B l d g . ,  Ch icago 

G ET A B I RO ' S  EYE  V I E W  ��:: ���[o:;�:;n��' 

O F  YOUR  B U S I N E S S  :h��i::i��
t
;o��

d
b�s�e�

r
�� 

the . ,  .lI ap Bnd Taek " System ot keeping track with colored 
tacks on a map. Write for sample outti t. 
J ohn W. Iliff & 0 .... 852 W Bbaoh Ave . •  Ohi.BIrO. Ill.  

Whisky. W. Albrecht . . . . . . . . . . . . . . . . . . . . . . 50.638 
Whisky, Glasner & Barzen Distilling & 1m· 

porting Co. . , ' . . . . . . . . . . . . . . . . . . . . . . . . . .  50. 647 
Whisky. Martin & McAndrews • • • • • • • . . . . . •  50, 653 
Whisky. S. F. Miller . . . . . . . . . . . . . . . . . . . . . . . 50 , 655 
Whisky. E. E. Nordenholz . . . . . . . . . . . . . . . . . 50,656 
Whisky. T. E . O'Keefe . . . . . . . . . . . . . . . . . . . . 50. 658 
Whisky. L. Rosensweig . . . . . . . . . . . . . . . . . . . .  50, 661 
Whisky, M. Wortmann . . . . . . . . . . . . . . . . . . . . 50.673 
Whisky. Samuel Westhelmer & Son Whole· 

sale Liquor Co. . .  . . . . . . . . . . . . . . . . . . . . . .  50. 694 
Whisky, Figge Doyle Co . . . . . . . . . . . . . . . . . . . .  50.718 
Whisky, rye. G. Gump & Sons . . . . . . . . . . . . . .  50,648 
Whisky. rye. Ulman, Boykin & Co . . . . . . . . . . 50.671 
Wire. United Shoe Machinery Co . . . . . . . . . . . .  50.597 

LABELS. 
"Amazon Vegetable Boiler Compound , "  for a 

vegetable boiler compound, Amazon Cbem-
ical Ma!1ufacturing Co. . . . . . . . . . . . . . . . .  12,739 

HArcadla Beauty ,"  for canned corn, Wayne 
County Preserving Co. . • . . . . . . . . . . . . . . .  1 2.735 

" ' .  ' Send jor c 'l talo(!Ue and prices I 
Carroll.Jamieson lIIat'lhine TooJ Co., Batavia, Ohio 

Experimenta l  & Mode l  Work 
Cir. &; advice tree. Wm. Gardam & Son • •  5-(;1 Rose St.N. Y 

NOVELTIES 8: PATENTED ARTICLES 
MANUFACTURED B Y  CONTRAC T PUNCHING OlES. SPECIAL MACHINE RY. 
E. KONIGSLOW STAMPING & TOOL WORKS. CLEVE L A ND, O. 

"Burnham. "  for canned corn, Wayne County 26c. Parlor 'fricks Catalogue, free. 
"Cle�����.�V

I
�as��ge ·  Cr�'':�' '':�d ' Sk·iit· 'F��d:'; 1 2.737 MAR'l'lNKA & co . . Mfrs . . '\J3 Sixth Ave . •  New York. 

for a toilet lotion. Facial Toilet Manu· 
facturlng Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2, 740 MASON ' S  N E W  PAT. W H I P  HO I ST " Creso, " for biscuit, Hitchner Biscuit Co. . .  1 2 , 732 for Outri.zg-er hOists. fI"aster than Elevators, and hoists " Decree, " for cigars, H. Sommer Co . . . . . . . .  12,730 direct from teams. 8aves bandling- at le�8 expense. "Fa
l�:!����;Il�

or
C��

n
�
e
.� .���� 

.
. .  ��:�:. ������ 1 2, 733 Manfd. by V O L N E Y W. IflA SO N & ()O ..  Inc. 

"Fel Bovis Button Tablets, " for medicine, Providence, R. I., U .  s. A. 
S. M. & J .  I .  Lowry . . . . . . . . . . . . . . . . . . . 12.742 

"Hires The Only Rootbeer, " for carbonated 
rootbeer, Charles E. Hires Co. . . . . . . . . .  1 2. 729 

"Holiday Coffee, " for coffee, Canby, Ach & 
Canby Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2.731 

f lJohn Taylor 's Ham , "  for ham, Taylor Pro-
vision Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 . 738 

Ie I e g ra P h V �!����IC�::;'h'�o
�::��! $2 up. OMNIGR APH co., Dept. 52. 89 Vort­

landt St., N ew Y ork. 

"Newark , "  for canned corn, Wayne County LEARN WATCHMAKING Preserving Co. . . .  . .  . .  . .  . .  . .  . . . . . . . . . . .  12. 734 
"Old Legal Whisky ."  for whisky. Parker 
"orc���!�p, �

o
for ' �;t���i� '��d' b�;r���g'e's: ' w: 12,727 fOr:e�I:et��ity��r��O���� ��a� w��led%��t��p��r!� H. Hutchinson & Son . . . • . • . . . • . . . . . . . .  1 2 ,728 tlceship. Money earned wbile studying. Positions se· 

' jProf. Emil Linllebacb ' s Mysterious Remedy cured. Easy terms. �end for catalog. 
for Toothache and Facial Neuralgia . "  for ST. LOUIS WA'J.' C IlMAKING SCHUOL, St. Louio, Mo, 
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Pays for Itself 
Men of limited income a re  prone to fancy they 

cannot afford to investigate the merits of the 
Peck-Williamson Underfeed Furnace. Bless 
your hearts! You are just the o nes who should 
be most interested. Be sure the ban kers, law ... i 
yers, leading merchants, etc . ;  a re fasf learni n g  
its meri ts and a r e  n ot slow i n  recognizing 
them . Bes ides gaini n g  freedom from ordinary 
furnace troubles and nuisances, they have 
found that the 

Peck · Wi l l iamson 
Underfeed furnace 

Effects a Saving of 
1-2 to 2-3 on Coal Bills 

Isn't that an important item to the thrifty book .. 
keeper, clerk, mechanic or other man of lim! ted in .. 
corne l Foot up the bills for the kind of coal you have 
been using. Then tind .ou t  what the same number ot' 
tons of the very che�est grade coal obtainable in your 

fse�:�t
O;��o���l'al 

h���e ��:l-�;' :���: �!«;2w� 
liamson Underfeed Furnace, It's a simple calculation 
-a child could make It. Try It for yourself and decide 
whether i t  would not pay yOll to investigate further .. �l':t�l�fn:u���gl!�c:;v�:�i{� b�:J?�:f;�����:. many 

We are not con-tent to make claims In the ordinary 
way for the Peck-Williamson Underfeed Furnace. We 
let enthusiastic users do that. Here's a sample : 

d:t:fh��g.d��t��:ih�� ��'
l:t��t!��s fuI�ot:s�S \ 

d;��oy��nh�:{t:::;/�I����r�sac;:1t:�!t��ra ��:t 
t{/::�r::�tf:ts�

a
�o

a
d�s1!��O�:':; jtrt,°�:� no trouble to operate." 

We've litera l ly hundreds of such strong letters.. Let 
us mall you fr88 fae-simile copies of these letters, to· 
gether wIth our interesting, fully descriptive booklet. 
Heating plans and services of our Engineering Depart­
ment absolutely free. Don't delay-write to-day­
and please g i v e  name of local dea.ler with whom you 
prefer to deal. 

The Peck-Williamson Co., 

Dealer. 

O P P O RT U N I T I E S  
i n  making Concrete Products Miracte 
BlockStSewer Tile. Brick and Sidewalk 
Tile. nformation free. Catalol! A·B. 
MIRAOLE PRESSED STONE CO. 

MlnneavoU8, Minn. 

�.� . TE 'LESCO ����g[ � ( ·'WIl� W. & D . M O G E Y 
_. _' . B AY O  N N E  C I T Y N u 

------------ - -------1"lltt·YilJ'!" il •• tiaj'IJ:I 
W e  make. Or will umi8 comjllete ontflt for ma�. 
&11 stl'!es. NEW YORK STENCIL WORKS,: 100 l'i.SIl.11 Street, New York" 

Removed to 188 Milk Street. I "' (NTO as We manufacture M E1'AL SPE-
CIALTIES Of all kinds. to order; 
largest eqUIpment; lowest prlc· 
es. Send sample or 

modei for low estimate and best expert adviceF R E E 
TilE EAGL E TOOL 00 •• Dept. A. ('lneinnBt1, O. 

medicine. E. Llnnehach . . . . . . . . . . . . . . . .  12.741 _ ___________________________________________ _ 

DO YOU 
Want your PATENTS Developed ? 

Experimentals,  Model s and One instrument 
work. Surveying instrument repairs a specialty. 
R ichler & Ponce l .  1 1 5 C o u rt Street,  H ob o k e n ,  N. J .  

Two minutes from D .  L .  W. Depot 

"Wayne ," for canned corn, Wayne County 
Preserving Co . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2.736 

, PRINTS. 
"A Trip Around Candies, Johnston , "  for 

confections and candles, Hummel & Down· 
Ing Co  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 608 

"Grescent Acetylene Burners ,"  for acetylene 
burners, Crescent Burner Manufacturing 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : .  1 , 612 

"Royal Ace , "  for playing cards, Willis W. 
Russell Card Co. . . . . . . . . . . . . . . . . . . . . . . . .  1 . 6 1 1  

"Royal Wrapper, " for playing cards, Willis 
W. Russell Card Co . . . . . . . . . . . . . . . . . . . . . 1 . 61 0  

"Sapolin Carriage Gloss Colors , "  f o r  carriage 
gloss colors, Gerstendorfer Bros . . . . . . . . . •  1 , 61 4 

"Star Enamel and Sapolin Floor Stain , "  for 
enamel and Hoor stain, Gerstendorfer 
Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 613 

"The Eureka, The Standard Water Softener 
& Purifier of the World ," for a water 
softening and purifying apparatus, H. 
Romunder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  1 , 607 

"The Sign of the Best Glove ,"  for gloves and 
mittens. Joseph N. Eisendrath Co . . . . . . .  1 .609 

A printed copy of the specification and drawIng 
of any patent in the foregoing list, or any patent 
In print Issued sjnce 1863. will be furnished from 
this office for 10 cents, provided the name and 
number or the patent desired and the date b,� 
«iven. Address Mnnn & Co . •  361 Broadway. New 
York. 

Canadian patents may now be obtained by the in­
ventors for any of the inventions named in the tore­
going list. For terms and further particulars 
.ddress Munn & Co .• 361 Broadway. New York. 

WASHINGTON, D. C. 

Cbt 
[tading fasbionablt Hotd 

M ETRO P O L I T A N  STA N D A R D  OF EX­
C E L L E N C E .  A B S O L U T E L Y  M ODER N  

A N D  H I G H  C LASS I N  A L L  D E'I'A I L. 

AMERICAN A N D  E U ROPEA N }> LA N  

J O H N  T .  D E V I N E ,  P RO PR I ETOR 

DON'T BUY BASOL/MEERS/NES a':!�::�!��!I!:�::=!�:: te 
all one-cylinder engines ; revotutionizing gas power. Costs Less to Buy and Less to Run. Quickly, eas i l y  started. N o vibration. Can be mounted on any wagon at small cost-portable. sta­
t;onary or tractlon. Mention this paper. SEND FOR CATALOGUE. TIl� T�MPLE .PUMP 00., Mfra., Mealrher & 16th St •• , Chlca&o. THIS IS OUR FIFTY·SECONi:; YEAR. 



Juw York Bulting and 
Packing Co. 

LIMITED 

Manufacturers of High Grade 

Rubber Belti ng 
Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, 
Steam, Suction and Garden 
Hose, etc. , Mats, Matting, 
Interlocking Rubber Tiling. 
Also manufacturers of moulded 
and special rubber goods of 
every description. 

Write for catalogue. 
91-93 Chambers St. , N<;w York 

�::�:��1;� Motion P ictures 
NO EXPERIENCE NECESSARY 
as our instruction Book and 
uBusiness Guide" tells all. We 
furnish Complete Outfits with 
Big Advertising Posters, . etc. 
Humorous dramas brimful offun. 
travel, history. relig;;:m, temper. 
ance work and songs illustrated. 
One man can do it. Aetonishing 
Opportunity in any locality for 
a man with a little money to show 
in churches. school houses, lodge 

halls, theatres, etc. Big profits ea.ch enterta.inment. Others 
do it, why not you '1 It's easy ; write to us and we'll tell you 
hoyv. Catalogue free. AMUSEMENT SUPPLY CO .. 467 Chemical Baok Bld� .. CBlGAGO, 

C H A RTE R 
Stationaries. Portables, HOisters. Pump­
ers. Sawing and Boat Outfits, Combined 
witb Dynamos. 

Gasoline, Gas. Kerosene. 
SM",l for Catalogue. 

State PoweJ: Ne .. ds. 
CHARTER GAS E N G I N E  CO . ,  B o x  1 48 .  STE R L I N G .  I LL. 
.. --- --------------c,-----

W h at I s  D aus ' T i  p _l�O p ?  
TO I"UOVE that Daus' " Tip_Top " is 
ihOOb

e:� al:� 
s�::e�e:.';;�tete�r

a�
ak�n.i 

coplef!1 �om typewntten ?riginal, we 'Yil1 
anip complete duphcator, cap sIze, 
wUholi t  deposit. on ten (10) 

���:: �:�!'o ]e�� $5 
t1"ade dt�eount of Net 
ss� per ('ent. 01' 

The Felix 1\. B. Daus D�plicator Co., Dans Bldg , I I I  John St., �ew York 

CRUDE  ASB ESTOS  
D I R E C T  F R O M  M I N E S  

P R E PA R E D  I R .  H .  MART IN ,  
ASBESTOS F I B R E  O FF I C E, ST. PAU L  B U I LD I N G  
f o r  M a n u fact u rers u s e  220 B'way, N ew York. 

8 I A i l  varieties at lQwes(  prtces. Best Ral1road 
Track and 'Vag-on or Stock Scales made. C a 0 8 Also 1000 useful artIC les. in c luding S�feb. 
SewJ-ng l1 achines, BicYCles, Toots .  etc, �ave 

Money. Lists Free CHICAGO SCALE CO .. Chicag-o. I l l .  

Registers the Second. 1I1nute, 
II our, Day of "' eek. Date 
of Month, Bud Phu!i!es of 

1I 00n. Changes Auto .. 
matteally. Stem· wind 
and set ; je welled pivot 
holes ; expansion bal­
ance ; accurate and relia­
blei richly decorated dial 

Price $7.45 
Money refunded if Dot as 

represented. Express Prepaid if 
remittance comes with order. 

Two Or more, $Z' each. References : 
Com. Agenciest N. Y. Banks, or any 
Express Co. 

""l Ih"r! Makers & Traders. Ltd., 150 Filth Ave., New York 

The Genuine  
Armstrong's 

STOCKS 
and  D IES  

Acknowledged t o  be the best. Different sizes and 
capacities. Writ e  for catalog. 

THE ARnSTRONO M FO. CO. ,  Bridgeport, Conn. 
New York Office, 139 Centre Street �eIAULLIl (iJH)ESLY4(b 

, .  ,/�CIAM .. ,.·AIIANGlEi1�oJl �, ""Jot . S ID ES=IJ· s"A 
tli to 21 South Clinton Street. 

Scientific American 

Cut out this advertisement, attach to your Lusiness stationery and mail to 
us-or write on your regular letter-head. 

In return we will send free 50 RUSH COUPO ' S  ( printed o n  COU PON 
BOND paper) . 

Pin one of th ese RUSH COUPONS to your next order. It will save you 
time and worry. 

Let us put a pad of these Coupons on your desk with our compliments. 

AMERICAN W RITING PAPE R. COM PAN Y 

3S Mill Street Holyoke. Massachusetts 

NOT 'J!!g SnrnlNG GrAB 
- Bur TI'IE llRE -:.... 

is the chief essential of control in 
driving fast heavy cars. On straight­
away. curve or emergencYt. you can 
absolutely rely on the 

Pennsylvania Cllneber-R.acing Type 
FLAT TREAD 

We allow 20 per cent. on old tires 

PENNSYLVANIA "unnm CO. J� 
NEW YORK. 1665 Broadway. BOSTON. 167 Oliver St. 
PHILADELPHIA. 615 N. Broad St. CHICAGO. 16f Lake St. 

LONDON. 4 Snow Hil l. 

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

Makes wheeling a delight, eliminates th e druagpry . . D o  not waElte money 
on experiments when you can buy a perfect attachment all in one hUb. 
Our l i ttle booklet tel l s  all about it and i s  maBed free. 'Vrite to�day. 

THE STANDARD COMPAN Y T'o-rrington, Conn. 

S TEA M  US ERS 

UainIJow Packing 
The original and only genume 

red sheet packing. 
The only effective and most 

economical flange packing in ex­
istence. 

Can' t blow Rainbow out 
For steam, air, hot or cold 

water, acid and ammonia joints. 
Beware of imitations. 
Look for the trade mark-the 

word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEER.LESS R.UBBER MFO. CO. 
16 Warren St., New York 

A Sixty Year Old Tin Roof 
The old First Presbyterian .Church at 

Princeton, N. ]. , has a roof of old-time 
hand-made tin. Although laid sixty years 
ago, it is  still in perfect condition and 
has never been repaired .  This is the 
kind of durability we offer in our ' 'Taylor 
Old Style" brand-the only roofing tin 
still made in the old-fashioned, hand­
dipped way: Before. deciding the roofing 
questiQil compare the. service given by 
good tin-the original, genuine " Old 
Style" brand with that of the cheap com­
position roofs which must be guaranteed 
for ten or fifteen years to find any takers 
at all. 

The machine- shop of the Georgia Railroad .'llt 
Atlanta, Ga. , was roofed with tin prior to 184¥}.. 
This roof is  sti l l  in good condition after nearly 
seveniy year ' s  wear. This is the kind of roofing 
material we offer you to-day in our " Taylor 
Old Style" brand. What other kind can even 
approach this record ? 

Let us send you our booklet ' "A Guide to Good Roofs. n 

N. & G. TAYLOR COMPANY 
ESTABLISHED 18 10  

P h i l a d e l p h i a  

Hausch �Lomb 
Microscopes 

This is an invitation ' to send for Ollr 
ill,ustrated ca�alog of Microscopes if you are 
interested iri best instruments for the least 
money, thQs:e that are used in , the leading 
laboratories everywhere and by individual 
workers who know the best. 

BaUSCh & Lomb Optical CO. 
M AN U FACTU R E R S  

R O C H E ST E R ,  N .  Y. 
NEW YORK C H I CAGO BOSTON 
SAN FRANCISCO FRAN KFO RT A-M GERMANY 

30 DAYS FREE TRIAL 
Money refunded on all purchases not 

satisfactory. Your save dealers· profits. We build ISO styles of Vehicles, from 
$26. 50 to $150.00. 50 styles Harness, $5 . 00 to $60.00. Write to-day for our 200-page Illustrated Style Book. Free for the asking. 
UNION BUGGY COM PAN Y. 28 Saginaw Street. Pontiac. Mich. 

Mullins Pressed Steel Boats Can't Sink 
Easier to Row-Absolutel7 Safe 

Made of pressed steel,withair chambers in each end like a life boat. 
Can't leak-crack-dry out or sink-last a lifetime. Every boat 

guaranteed. The ideal boat for families-summer 
resorts-parks-boat liveries, etc. Strong-Safe­
�peedy. Write today for our large catalog of row 
boat., motor boat., hunting and 1IJhlng boat.. 

The W . H . lII!11lliJIB·Co., 119 hanklln st., Salem. o. 

Sureness 
of Service 
Of all the reasons why the Cadillac i s  the 
car you should own, the greatest is this · 
./Ilever-fathng servzceableness at a mznzmum 

0.1 operatzng expense. Whether runabout o r  
touring car, it is an example of careful 
motor building- a car behind which stand 
the name and experience of the largest 
automobile estahlishment in the w o r l d. 
Every detail of workmanship and mate­
rial is wrought with that exactness 
which accompanies superior 
sk i l l  and up - to - date 

This 

pre-eminent 
for i t  s d ependa­

bility and econom y of 
maintenance. Whatever your 

requirements, there's a Cadillac to 
meet them perfectly. The single-cylin­

der types are marvels of power and endur­
ance : their performances are yet to be 
equaled by any other machines of their 
class. The four-cylinder cars. built upon 
the same rugged principles that have made 
the smaller types famous, combine all that 
could be desired for touring service. 

In design the 1906 Cadillacs are strik­
ingly beautiful ; in finish they are truly 
works of art. 

Send for Booklet N ,  a n d  address of 
nearest dealer, who by actual demonstra­
tra tion , will convince you of the merits of 
the Cadillac. 

Model K, 10 h .  p. Runabout, $750 

Model M, Light Touring Car, $950 

Model H, 30 h. p. Touring Car, $2,500 

Model L. 40 h. p. Touring Car, $3,750 

All prices f. o .  b. Detroit 

CADILLAC MOTOR. CAR. CO. 
Detroit, Micb. 

Membe? Assn. Licensed A uto. M.1rs. 

will always be ful l  of " juice " and 
ready to give fat, hot sparks, if you in­
stall an Apple Battery Charger 
on your car, boat or· engine. 

Thousands of "Auto " owners are 
using it successfully. 

Write for full il1formation to-day. 
THE DAYTON ELECTRICAL MFO. CO. 

98 St. Clair St • •  Dayton, O. 

There is no danger in the night for the 
car with the SOLAR because there is 
li�ht and pl enty of it-a bri1!iant, pene­
trating light that pierces the distant ob­
struction and at the same time lightens 
up the gronnd right in front of the car. 

The SOLAR is extra heavy, extra solid. 
extra handsome. 

BAD G E R  BRASS MFG . CO. ,  KQnasha. Wis. 
I I  Warren St. , New York City 




