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THE AQUEDUCT COMMISSIONERS AND THE NEW YORK 
CITY WA�ER SUPPLY. 

The object of constructing the new Croton dam, 
which was begun in 1892, was to relieve the preSSing 
danger of a water famine in the city by increaSing the 
storage capacity of the Croton system to its fullest 
extent. The Jerome Park reservoir was begun in 1895, 
with the object of providing an adequate distributing 
reservoir within the city limits, capable of impounding 
between two billion and three billion gallons of water, 
and providing Manhattan and the Bronx with from 
a week's to ten days' supply of water, which could 
supply the city temporarily, should there occur any 
break in the thirty·,five miles of the new Croton aque­
duct. It was the intention of the contracts that the 
new Croton dam be finished by July 1 ,  1899, and 
Jerome Park reservoir by November 1 , 1902. As mat­
ters now stand, four years and ten months have 
passed since the contract date of completion of the 
Croton dam, and over two years more will be required 
to complete the structure. That is to say, if we may 
be so optimistic as to hope that the intolerable delays 
that have marked the construction of  this dam in the 
past will not be repeated, it is possible that this urgent­
ly·needed work will be ready for public use seven years 
after the date on which it should have been completed, 
the contract taking fourteen instead of the seven years 
contemplated and promised for its execution. In 1903 
too Acting Chief Engineer, in an official report to the 
Aqueduct Commissioners, stated that the Jerome Park 
reservoir, at the then rate of progress, would not be 
finished in less than four years from that date, that 
is to say, five years after the original contract date 
for completion. 

In the presence of these astounding facts, it is not 
surprising to learn that the Merchants' Association 
of this city, whose good work in the safeguarding of 
the city's interests is on record, have considered the 
matter to be so serious as to call for the preferring of 
charges against the B,oar·d of Aqueduct CommiSSioners, 
upon whose shoulders they consider that the chief 
blame for this inexcusable neglect of the city's inter­
ests is  to be laid. The Association states that it can 
bE.' clearly shown, by the records of the' Aqueduct Com­
mission, that the Commissioners had knowledge of 
the grave exigencies confronting this c ity in the way 
of a possible water famine, and that they have ex· 
plicitly recognized the need for expedition in providing 
llew reservoirs; that these Commissioners have been 
specifically informed, by their Chief Engineers and by 
the Department of Water Supply, that action was ur­
gently necessary for the due progress of the work ; 
and (hat although they were thus informed, they re­
frained during several years from taking any steps 
toward compelling the active prosecution of the work 
and, indeed, that at no time since 1898  have they taken 
any effective or proper steps to compel the contractors 
of either the Cornell dam or the Jerome Park reser­
voir to observe their contract obligations as to time. 
The Merchants' Associati9n claims that it is shown by 
the Aqueduct Commissioners' report that, in the case 
of the new Croton dam, the Chief Engineer, as far back 
as 1899, protested offiCially to the Aqueduct Commission 
against "the inexcusably fiagrant delay" of tlIe'con­
tractors, and recommended measures to compel satis­
factory progress; but that no measures to compel pro­
gress were adopted at the time or since . It is further 
charged that in the case of Jerome Park reservoir also, 
th e Aqueduct Commissioners have taken no action of 
any kind to enforce a reasonable degree of progress, de­
spite the obvious and unjustifiable delay in every 
branch of the work, including the complete stoppage 
for about four years of work upon the northern half 
of the reservoir, on which expedition 1I3d bllen pre­

vIously Qfd(;lfe<l by tile engineefl$, 

Scientific Americaft 
The indifference of the Aqueduct Commissioners to 

the needs of the city is claimed to be the more culpa­
ble, because they have repeatedly granted unmerited 
extensions of time, and this in the face of many reports 
made to them by their own engineers, that the contrac­
tors' delay was extreme and altogether unnecessary. 
These are grave charges, and in view of the unparal­
leled delay on both these urgently-needed public works, 
the public will not fail to draw its own conclusions as 
to the inefficiency of the Aqueduct Commissioners, and 
their apparent indifference to the trust that has been 
reposed in them. 

The Commission is a body of laymen who were ap­
pointed for the express purpose of safeguarding the 
city's interests and seeing to it, not merely that con­
tractors do their work well, but that they do it within 
contract time. Now, the SCIENTIFIC AMERICAN is per­
fectly well aware that there have been justifiable causes 
for some of the delay. There has been a change from 
core wall to solid masonry on a portion of the Croton 
dam, while at Jerome Park further delay has been oc­
casioned by a similar change from core-wall embank­
ments to solid retaining walls. We are perfectly will­
ing to .admit that these changes were necessary at the 
Crotori dam, and that they may have been to a certain 
extent'necessary at Jerome Park reservoir ; but ha"ing 
admitted this much, we must conieE:s that after review­
ing the history of these two workS, and going carefully 
over the charges' made by the Merchants' ASSOCiation, 
we cannot but feel that the Commission has done 
very little to justify its existence. Amid the contin­
ued and reiterated complaints against the delay in 
these works, we fail to remember a single instll:nce in 
which the voice of the Commission has been heard in 
similar expostulation. Judging by its silence, the citi­
zens of New York might well believe that the delay was 
causing the Commission but very little uneasiness. 

It is gratifying to know that the charges of the Mer­
chants' Association will be presented before a Mayor 
who has shown himself to be thoroughly independent 
and fearless in .protecting and promoting the welfare 
of the city over which he presides. 

LONGITUDINAL BULKHEADS AND BATTLESHIP 
• STABILITY. 

A correspondent has asked us to give an editorial 
discussion of the probable cause of the Russian battIe· 
ship "Petropavlovsk's" capsizing so· suddenly. At the 
outset we must frankly confess that in the present 
state' of our knowledge of this disaster, it is impossible 
to give a definite answer ; but we are inclined to think 
th'at, when our correspondent asks if the capsizing of 
the ship was due to a too great subdivision of the 
water-tight compartments, he has failed to understand 
the true functions of the multiple·compartment system. 
The primary object of subdivision is to 10c/iLlize the ef­
fect of under-water penetrati<;m of the hull, so that 
should a vessel run aground, the entering water would 
be confined to certain compartments of a limited capac­
ity, and her buoyancy would not be too "eriously im­
paired. An ordinary groun ding of the vessel, a ripping 
open of the outer shell by a jagged point of rock, will 

. usually admit water only to the double bottom. 'l.'his 
has been shown in the majority of the accidents of this 
character to our own ships that have happened of late 
years. As a defense against the smashing in of a con­
siderable area of the' under-water hull by the ram or 
by the torpedo, it is customary to divide the ship trans­
versely by several bulkheads, and also by a continuous 
longitudinal bulkhead that bisects the ship in the line 
of  the keel from stem to stern., The various compart­
ments thus formed are further subdivided both longi­
tudinally arid laterally, particularly in the wake of the 
magazines and engine· and. boiler rooms. 

Our correspondent is under the impression that the 
capSizing of the "Petropavlovsk" was largely due to the 
existence of the longitudinal bulkheads, and he asks 
whether, had there been no bulkheads of this kind, the 
water would not have distributed itself across the ves­
sel, and, by preventing the ship from listing heav­
ily, have delayed her sinking until the majority of 
the crew had beeh rescued. The qUestion is not by any 
means a new one, for it was brought into prominence 
many years ago by the sinking ot the British battle­
ship "Victoria," when she was rammed by the "Cam­
per down" during navat:'maneuvers in the Mediterran­
ean, and went down witiJ: Admiral Tryon and most of 
her officers and crew. The hull was perforated on the 
starboard side a little"forward of the 1614-inch gun 
turret. The water. entered rapidly, an"� filling the star­
board compartments, it caused the ship to l ist so quick­
ly that she "turned ,turtle" before the, boats from the 
other ships of the fieet could rescue h�r crew. 

A naval board of inquiry that investigated the dis­
aster considered the question of removing the longi· 
tudinal bulkheads, with a view to preventing the quick 
capsize of a rammed or torpedoed warship. But it was 
decided that, all things considered, longituclinal bulk· 
heads were desirable; and they remain to-day a most 
important feature in the deSign of a,It modern warships. 
fYrtllenIlore, it Is a mili!��!5(;l tQ suppose that all IOn;i· 

tiIdinal bulkheading is water-tight. The keel of the 
ship in the double-bottom and 80me of thE! other longi­
tudinal �embers there, �re perforated for the express 
purpose of allowing the water to fiow freely across the 
ship in case of injury to the bottom. To follow out the 
same principle, however, on the various decks, would 
be to double, and in some cases quadruple, the amount 
of water that would be admitted to a ship were she 
rammed or torpedoed, a result which would merely 
mean that buoyancy was sacrificed to stability. 

That the accepted system of subdivision is the cor­
rect one has received most emphatic demonstration in 
the present war ; for there seems to be very little 
doubt that the quick loss of the "Petropavlovsk" wal;! 
due to the fact that when the bUI.'st of fiame of the ex­
ploded mine or torpedo tore its way into the ship, it 
ignited and exploded the magazines and rent the ship 
asunder, the action being similar to that which oc· 
curred in the case of our own battleship "Maine" in 
Havana Harbor. Therefore, the sinking of the "Petropav· 
lovsk" can scarcely be quoted against the longitudinal 
subdivision system. The true test came in the case of 
the two battleships "Czar.evitch" and "Retvizan," arid 
the cruiser "Pallada," which were torpedoed in the open­
ing engagement at Port Arthur. These vessels were 
undoubtedly saved by their elaborate system of sub­
division of hull; for they were able to proceed from 
the outer roadstead under their own steam and beach 
themselves , thereby rendering subsequent salvage oper­
ations and repairs possible. Naval constructors, gener­
ally, consider that the salvage of these ships is a great 
tribute to the efficiency of the present cellular system 
of construction. 

... e ... 

THE PREPARATION OF PURE ARGON. 

In a paper recently read before the Academie des 
S"ciences, Messrs. Henri Moissan and A. Rigaut describe 
a method which they use for preparing argon in large 
quantities in a pure state. In their first experiments, 
Lord Rayleigh and Sir Wm. Ramsay used the action 
of the spark on a mixture of oxygen and nitrogen, in 
order to separate the argon of the air. Afterward they 
used metallic magneSium, which retains the n itrogen 
in the form of nitride. In more recent experiments, 
Ramsay used the action of a mixture of lime and mag­
nesium on the nitrogen of the' air. 

M. Moissan had previously shown that calcium com­
bines easily with nitrogen at a low red heat, giving a 
crystalline nitride having the formula CaaN,. As me­
tallic calcimri also has the property of absorbing hy­
drogen at the same temperature, giVing, a crystalline 
hydride CaH" and as this hydride is not dissociated at 
500 deg. C. ,  the writers proposed to apply these prop­
erties of the metal for the extraction of argon from the 
air. The preparation of the argon includes four differ­
ent operations. 1. Preparation of 100 liters of nitro­
gen. 2. Increasing the proportion of argon contained 
in the gas. 3. First purification. 4. Second purification 
by circulating the gases over calcium. In this way a 
practically pure argon is obtained. The first operation 
is (�arried out by using two tubf's 4 feet long and 1.2 
inch inside bore, filled with copper turnings which had 
been first oxidized in air, then reduced by hydrogen . 
The gas is drawn through the tubes by suction into a 
gas·holder. The proportion of argon in the gas is then 
increased by Dlakin� it pass through an iron tube 3 feet 
long filled with copper turnings ; then, after a set of 
sulphuric acid and potash tubes, the gas passes through 
two iron tubes 2.5 feet long, filled with a mixture of 5 
parts powdered quicklime and 3 of powdered magne­
sium. The tube containing the copper is  heated to red­
ness. After driving off the hydrogen, a rubber bag is 
placed at the end of the apparatus. Th"n 100 liters of 
nitrogen are passed in the apparatus, and in two hour8 
it becomes diminished in volume and is brought down 
t o  10 liters. The gas which is collected in the rubber 
bag contains 10 per cent of argon. 

'The next step (purifying the gas) is carried out by 
passing the gas through a potash drier into a large 
tube of Berlin porcelain 3 feet long and 1 .5  inches diam­
eter, The tube is heated in a Mermet furnace. It re­
ceives a sheet iron trough containing 80 grammes of 
the l ime and magnesium mixture. After it comes a 
second tube of Jena glass containing the same mixture, 
then a smailet- tube full  of copper oxide. A sulphuric 
acid and potash drier complete the apparatus, which. is 
connected to Ii mercury pump for the purpose of draw­
ing the gas through and sending it into a large glass 
collecting cylinder 2.8 feet high and having a capacity 
of 1,100 cubic centimeters (67.14 cubic inches). By re­
peated operations, the pump empties the gas-bag in 2 
hours. The gas which is finally collected is nearly 
pure argon, containing only 5 to 10 per cent of nitrogen. 

To obtain a practically pure argon, the following 
operation is carried out: The gas is passed from the 
cylinder through a tube of Jena glass containing 45 
gI'ammes of lime and magnesium mixture. After it 
comes a second tube containing four troughs of nickel in 
which are placed 3 or 4 grammes of metallic calcium in 
small pieces. Two mercury pumps are connected to the 
apparatus by a thre�-Wa.l cock. The l1rst pump Serves 
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to produce a vacuum in the apparatus in the beginning. 
The second causes the circulation of the gas in the 
tubes, which are heated to low redness. I n  this way, 
by applying the characteristic properties of calcium 
noted by M. Moissan, the small quantities of nitrogen 
and hydrogen are retained by the calcium and tl:].e 
argon comes off in a practically pure state. The gas is 
collected in bottles of 250 c.c .  capacity. To find out 
whether the argon is pure, it was studied by the spec­
trum of an induction spark, which showed the charac­
teristic lines for argon, while nitrogen was practically 
absent. This new method therefore affords a good 
working process for preparing pure argon in consider­
able quantities. 

................ 

SOARING FLIGHT. 
BY GARRE'l'T P. SERVISS. JR. 

Among the many phenomena exhibited by flying 
birds, and observed and studied in attempted solution 
of that most interesting and baffling of all engineer­
ing problems, mechanical flight, there is one which is 
so remarkable in its paradoxical nature, that it has 
attracted perhaps more attention than all the others 
together. I refer to soaring, or, as it is sometimes 
(!alled, sailing, and, in one of its aspects, aspiration. 
In performing this feat, the bird holds its outstretched 
wings absolutely motionless, and remains suspended 
in the air, trave'l ing in any desired direction without, 
so far as can be observed, the expenditure of the 
slightest amount of energy. This feat seems so abso­
lutely impossible on first sight that men have doubted 
their own senses, and have taken photographs of soar­
ing birds, hoping that the camera plate, more rapid 
than the eye, would be able to detect some Iightning­
like movement of wing which would account for the 
bird's support. So far as the writer is aware, no such 
movement was ever detected. I t  remains then for us 
to explain the phenomena on mechanical principles, or 
else to admit that our theories of the action of 
elastic fluids, such as the air, are erroneous. Such 
explanations have been given, it is true, but so many 
of them are erroneous-indeed, I hope to show that 
only one of them is entirely reasonable-that it seems 
desirable to review them, ,and to endeavor to show 
that there is one other way in which the birds fre­
quently use the energy of the wind for their support 
and propulsion. 

For convenience in reviewing the explanations al­
ready. suggested, it will be well to divide them into 
three general classes : 

1. Attempts to explain soaring in uniform horizontal 
winds. 

2. Explanations which require the assumption of 
ascending wind currents. 

3. Explanations depending upon a wind continualIy 
varying in velocity or direction, or both. 

The advocates of the first class of explanations have 
held that some particular shape of the bird's wings 
might have a peculiar action upon the .air, so deflect­
ing it that the wing would be forced upward and for­
ward into the teeth of the wind. Others have invent­
ed highly ingenious but totally' inadequate evolutions, 
by the performance of which the bird would be en­
abled to gain elevation, and eventually travel in any 
direction by sailing down an inclined path. It is! not 
necessary hAre mathematically to treat in detail these 
explanations, though it is entirely pOSsible. It will 
suffice to show by very simple 'considerations, the es­
sential fallacy involved in any theory of soaring in 
uniform horizontal air currents. In the first place, 
consider a bird being supported stationary in the wind. 
The downward pull of gravity upon the bird must be 
counteracted by an equivalent upward force. This 
upward force on the bird has its reaction upon the 
air particles under the bird's wings, and the down­
ward force on the air produces a downward accelera­
tion of the air particles, which, combining with their 
forward motion, produces a resulting velocity greater 
than the original velocity. This means that the air, in 
passing the bird, has its energy increased, which is 
contrary to the law of the conservation of energy. In 
case tbe bird is performing evolutions instead of re­
maining stationary, the force upon the bird and air 
particles varies both in direction and amount, but an 
integration still shows an increase of total energy in 
the wind. 

This is the basis of an exact treatment, and is given 
because the increase or n on-increase in total energy of 
the wind when passing the bird furnishes a universal 
criterion for determining the possible correctness of 
any explanation of the phenomenon in question. A 
much Simpler conception, however, has been suggested 
by someone, and we will give this briefly before tak­
ing up the next class of explanations. The air con­
fined in a railroad car in motion constitutes a true 
uniform horizontal wind with regard to the earth. 
Yet no one could conceive of a bird performing evolu­
tions with motionless wings, and remaining supported 
indefinitely in the air carried by the car. 

In the second class of explanations, it is assumed 
that the lower strata of air moving over the earth's 
lIurface are retarded by friction and piled UP. thus de-
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flecting the strata above, and giving the wind a slight 
trend upward. Marked upward wind currents also 
exist over natural wi�d breaks, and on the s lopes 
of hills when the wind is blowing toward the higher 
ground. Soaring birds, it has been stated by careful 
observers, seem to prefer such places in which to per­
form their aerial evolutions. Granting the existence 
of upward wind currents, we can understand one way 
in which soaring is accomplished. 

Cons ider a kite against which a horizontal wind is 
blowing. The pressure of the air is normal to the 
kite surface, and is thus a force directed upward and 
backward. If now the backward component is neutra­
lized by the pull of the string, the kite will remain 
suspended in the air through the vertical component 
of the wind's pressure. If  we release the string, the 
kite will drift backward by virtue of the horizontal 
component of pressure, and sink to the ground. Sup­
pose, however, that the wind takes an upward trend. 
The kite may now be tipped down in front ; and if the 
wind is rising at a s ufficient angle, the kite may even 
take a horizontal position, and still present the same 
angle to the wind. I n  this case the pressure upon the 
kite, always normal, will become a vertical force. If 
the wind tends upward at a still greater angle, the kite 
may be tipped down in front until the front edge is 
lower than the back, in which case the horizontal com­
ponent of the pressure is directed forward opposite 
to the direction of the wind. If  the kite could main· 
tain equilibrium, it would advance into the wind under 
these conditions, and remain in the air indefinitely. 
Kite experimenters have observed this very action at 
times, and it is a true case of soaring, or better, aspi­
ration. 

Thus we see that the existence of upward wind cur­
rents is  sufficient to render flight without exertion 
possible, but that soaring is always or even frequently 
due to such currents is very doubtful. We must then 
look to our third class of explanations to complete the 
theory. 

Prof. Langley, by careful measurements of air velo­
cities, has shown that all winds are extremely variable, 
his readings having indicated changes in velocity of 
ten miles or more per hour in a small fraction of a 
second. His investigations are fully described in his 
paper, "The Internal Work of the Wind," but his 
theory will be briefly stated here. A bird flying in 
such a variable wind would be carried'i·along at the 
average velocity of the air, while the alternate puffs 
of high and low velocity would constitute alternate 
virtual winds, first blowing by him in the direction of 
his motion, and then against him in the contrary di­
rection, his inertia preventing him from following the 
rapid fluctuations. Under these conditions, the bird 
by facing about first toward the virtual wind in one 
direction, ,and then toward that in the other, could 
always present his, inclined wings to a current of air, 
and obtain a supp'orting reaction. Tl:J.e facing about 
might be accomplished by sailing in circles, an. evolu­
tion often observed. This in' brief .. was La�gley's 
th eory, and highly ingenious it is. It may under ex­
ceptional conditions be the manner in Which,.soaring 
is accomplished, but in ordinary.winds the variations 
in velocity certainly cannot exceed fifteen miles an 
hour, and even if these variations occurred extremely 
rapidly, the bird 'would only be subjected to a virtual 
wind of less than seven miles per ,hour, which is totally 
inadequate to support.'any known I soarer. 

Looked at in a slightly different way, however, the 
writer bel ieves that· the variations ,in velocity of the 
wind may be shown to be sufficient to acpount for all 
the observed phenomena of soaring. In the first place, 
the relative velocity of the bird to the air, which is 
effective in supporting the former, must bil quite high. 
Langley has shown that at certain velocities a plane 
may s upport as much as three hundred pounds per 
horse-power expended, but this velocity is much higher 
than the five or six miles an hour which is secured 
in the action just described. The' bird, then, cannot 
drift with the same velocity as the average wind, but 
must possess a velocity of perhaps twenty miles an 
hour with regard to it, to obtain support with the 
energy available. How, then, can this internal energy 
existing in the wind by virtue of its streakiness be 
utilized to propel a body traveling at twenty miles an 
h'our with regard to it ? Obviously, only by taking 
advantage of changes in Velocity occurring at right 
angles to the direction of the bird's motion. Each 
time such a change <'ccurs, the bird has added to its 
velocity a pupendicular component, which, combining 
with the motion which it already had, produces a re­
sultant velocity greater than the initial. Since the 
kinetic energy due to the bird's motion is proportional 
to the square of the velocity, and since the square of 
the resultant velocity is the sum of the squares of 
the initial and the impressed velocities ( being perpen­
dicular to each other) it is evident that the bird has 
absorbed all the energy which the variation in the velo­
city of the wind could impart, and converted it into 
energy of motion in its new path. Of course, if the 
acquired energy is being continually used for support, 
no increase in velocity will result. 

In performing su
·
ch an evolution, the bird would be 

forced to bring its wings into a more or less vertical 
position, to take full advantage of these horizontal 
puffs of wind, and this probably accounts for the fre· 
quency with which soaring birds move in circles, for 
while moving thus, the centrifugal force allows them 
to tip up the plane of their wings .  I n  describing this 
path, the center of the circle may drift with the aver­
age wind, while the bird takes advantage of every 
favorable puff to produce an acceleration perpendicu­
lar to the tangent at the time it occurs. The writer 
has many times observed sea··gulls soaring in just 
such distorted circles as would be produced by this 
action. In this action the bird takes full advantage of 
the "internal.work of the wind" to maintain the velo­
ci�y for support which its ratio of weight to wing sur­
face renders most efficient. 

Whether or not this proves to be the final solution 
of the problem, it is evident that soaring is much too 
complicated for man to imitate, at least until he has 
had long experience with motor-driven machines. 

• Ie, .. 

SCIENCE NOTES. 

E. Salvioni has devised and accurately examined a 
microbalance which consists of a thin thread or very 
thin ribbon of glass or other material, fixed at one 
end and placed in a closed case ; the case also contains a 
number of small weights ( the larger of platinum wire, 
the smaller of silk thread) which, with the aid of a 
handle, can be placed on the flexible thread or ribbon. 
The flexure of the thread when loaded is observed by 
means of an ocular micrometer, and, as verified by the 
author for his instrument, is proportional to the 
.weight which produces it ; a conveniently placed spider 
thread serves as a sight-line for the measurement of 
the displacements. A glass thread 10 centimeters long, 
and one of two-tenths 0::: a millimeter in diameter, 
will support by flexure a weight of more than 100 milli­
grammes, and, if provided with an optical arrange­
ment which magnifies one hundred times, will serve to 
weig

.
h to one:thousandth of a milligramme. � To avoid 

the IP.convemence caused by subsequent elasticity, the 
balance is provided with a stop, which enables the 
fiexure to be maintained after unloading. S alvioni 
finds that the loss of weight of  musk by volatiliza­
tion is clearly demonstrated by this instrument. The 
loss is proportional to the time. 

In a study of the circulation of the atmosphere of 
the sun, in the Monthly Weather Review, Prof. Frank 
H. Bigelow presents a mass of data and observations 
showing that "the sun should be regarded as an in­
cipient binary star." Recent scientific work in investi­
gating the circulation of the solar atmosphere in ac­
cordance with the laws governing the convective and 
radiative action of a large mass of matter contracting 
by its own gravitation, have led Prof. B igelow to the 
hypothesis, that "the s ingle fiery envelope conceals 
two disks." A series of .observations extending over 
many years on the period of solar rotation at various 
points on the surface shows that "the same meridian 
of the sun is seen twice in a single rotation of the en­
tire �ass, first as the eastern limb, and second, thir­
teen days later, as tjle western limb. Whatever may be 
the intrinsic activity of the sun at a given zone and 
on a given meridian, that display becomes visible twice, 
first to the east, and second, to the west.'" The tables 
prepared by Prof. Bigelow giving the rate of angular 
rotation of various zones of the sun's surface show that 
it is far from uniform, being increased in proportion to 
the distance from the equator. As yet little has been 
done regarding "the fundamental problem of the mode 
of the internal solar circulation." This difference of 
external activity of the sun "on two opposite sides of 
its mass, as if a certain diameter had greater energy 
than the one at right angles to it," is I'limilar to a re­
cent discovery of Prof. Bigelow in regard to the earth's 
atmosphere, and leads him to the conclusion already 
stated, that "this perSistent excess of outflowing energy 
oll two oppOSite sides of the sun suggests the possi­
bility that the sun should be regarded as an incipient 
binary star where the dumbbell figure of rotation pre­
vails instead of the spheroidal. If this is really the 
case, and the evidence s uggests it, then there would be 
a reason for the existence of the two primary centers 
of activity of the sun instead of its having a single 
center. From this we would expect to find that the 
sun has two magnetic and two meteorological systems, 
and indeed some double-acting system appears to im­
press itself generally upon the solar cosmical relations. 
This view is quite in harmony with the well-known fact 
of the existence of numerous bi:lary systems of suns 
more or less widely separated, and it can not be regard­
ed as unlikely that the sun is developing in thE) same 
way. The enormous mass of the sun would seem to 
entice its constituents to group themselves preferably 
about two centers for the physical processes involved in 
circulation and radiation, rather than about one, and I 
suspect that this is the correct explanation of several 
well·known phenomena," 
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A GERMAN HIGH-SPEED LOCOMOTIVE. 

It will be remembered that toward the close of the 
recent high-speed electrical tests on the Berlin-Zossen 
government railroad, it was decided to carry out an­
other s eries of tests, this time of steam locomotives, 
to determine what was the highest practicable speed 
that could be obtained with railroad trains of a given 
weight hauled by steam locomotives of exceptional 
power designed especially for this work. The accom­
panying illustration was made from a photograph of 
one of these engines which, a short time ago, was 
completed at the works of Messrs. Henschel & Sohn, 
Cassel, Germany. The locomotive was designed to 
haul a train of four or five corridor passenger coaches, 
of a combined weight of 200 American tons at a sus­
tained speed of 80 miles an hour, and with an indicated 
horse-power of 1,400. 

The locomotive is a three·cylinder compound, with the 
high· pressure cylinder locate'd inside, and the two low­
pressure cylinders on the outside, of the frames. The 
inside high-pressure cylinder is connected to a crank 
on the axle of the forward pair of driving wheels, 
while the low-pressure cylinders are connected to the 
rear driving wheels ; all four wheels are coupled to­
gether. Forward under the s moke box is a four­
wheeled truck, and another four-wheeled truck is 
located beneath the firebox. 

The tender is carried on two four-wheeled trucks, 
and all the wheels, both of locomotive and tender, are 
fitted with both hand and air brakes, the latter work­
ing under a pressure several pounds higher than is 

customary. The total length or the engIne from the 
front of the locomotive to the rear of the tender is 
81 feet. The peculiar appearance of the locomotive is 
due to the fact that both the engine and tender are 
completely incased in a sheet steel covering, which is 
finished at the front of the locomotive with a wedge 
shape, with the object of reducing the air resistance.  
The chief engineer has his cab in this wedge-shaped 
front, which is  provided with large glass windows to 
give him an unobstructed view ahead. He has an 
assistant engineer in the cab, who takes his turn at 
stoking with the fireman. Communication between the 
fireman and engineer is had by means of running 
boards located inside the engine casing ; while at  the 
rear of the tender there is  a gangway, which permits 
of communication from end to end of the train, from 
the engineer in his cab to the conductor or "guard" 
at the rear of the train. 

The locomotive has a grate area of 50 square feet, 
and a heating surface of 3,000 square feet. The 
capacity of the tender is 4,000 gallons of water and 7 
tons of coal. When it is fully equipped for service, 
the locomotive weighs 177,000 pounds , and the tender 
128,000 pounds, the total weight of engine and tender 
being,. therefore, about 150 short tons. This load has 
been so distributed that the concentrated wheel load 
will in no case exceed that which is allowed by the 
official regulations. It is interesting to know that this 
locomotive, which has been designed according to 
Baurat WittfeJd's data, is to be exhibited at the St. 
Louis World's Fair after a series of trial runs has been 
completed. 
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A Ne", Mineral from Ceylon •• 

BY SJR WILLIAM RAMS.!. Y. 
In the beginning of February I bought from Mr. 

Holland five hundredweight of the mineral described 
by Prof. Dunstan in Nature. It crystallizes in cubes, 
and the density is substantially that found by him. 
Mr. Tyrer, of the Stirling Chemical Works, Stratford, 
was so kind as to promise to work it up for me, and 
the process is sti l l  being carried on.  

I had hoped to have positive and definite results to 
communicate before describing its  constituents, but the 
publication by Prof. Dunstan of an analysis, and his 
statement that he is still engaged in its investigation, 
makes it necessary to write this letter. 

The mineral, when heated alone, gives off 3.5 cubic 
centimeters of helium per gramme; fused w ith hydro­
gen potassium sulphate, the a mount is increased to 9.5 

cubic centimeters. From this source I have already 
stored about 12 cubic feet of pure helium extracted in 
Mr. Tyrer's works. 

It  was at first believed that the mineral was rich in 
uranium, but different specimens contain only from 8 

to 12 per cent of that element, agreeing in this respect 
w ith the analyses published by Prof. Dunstan. Next, 
the other main constituent was believed to be zir­
conium, but the high density of the mineral rendered 
this improbable. An analyst of high standing, whose 
daily business it is to analyze minerals of this kind, 
returned 82 per cent of zirconia as a constituent ; the 
percentage of thorium was trifling-under 1 per cent. 
.The mineral contains practically no thorium ; this has 
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Men repeatedly confirmed in my laboratory. Nor does 
it contain anY appreciable amount of cerium, Ian 
thanum, and didymium. The oxalate is almost com­
pletely soluble in excess of ammonium oxalate-a reo 
action which excludes thorium and the cerium group, 
but which points to zirconium. The equivalent of the 
elements of the oxalate group, which I at first took for 
zirconium, excludes the presence of any large quantity 
of zirconium, although that element is undoubtedly 
present. Fractionation shows that the oxalate precipi­
tate ( the portion soluble in ammonium oxalate ) gives 
equivalents between 25.0 ( the most insoluble portion 
of the double sulphate ) and 44.7 ( the most soluble 
portion ) ;  by far the major part of the element has the 
last-mentioned equivalent. The separation of this por­
tiOIi is now being carried out w ith large quantities of 
material; several hundredweight is being worked up. 

Assuming that the element is a tetrad, which is 
probable from its behavior, it undoubtedly possesses an 
equivalent approaching the h ighest number (44.7), 

and for this there is a gap in the periodic table be­
tween cerium and thorium ; one at least of the elements 
present ( supposing that there is more than one pres­
ent) will probably have an atomic weight of about 177. 

preceding tantalum (182.5) in the horizontal row of 
the periodic table. 

I am a t  present engaged in mapping the spectrum of 
this new body or bodies. 

As for the radio-activity, the mineral was bought 
in the hope that it would have a high content of 
radium. There is a trace of radium present, due, no 

·Natore. 

doubt, to the spontaneous change of the uranium 
which the· mineral contains. But the radio-activity 
due to this source is certainly not 5 per cent of the 
total. 

The period of decay of the emanation appears to 
pOint to the presence of a radio·active element closely 
resembling thorium X. The half value is 50 or 51 

seconds, and while this is not quite the time for the 
decay of thorium emanation, it very nearly approaches 
it; at present the balance of evidence appears to point 
to the presence of an element closely resembling 
thorium, but not identical with it. The total radio­
activity, moreover, is much greater than can be ac­
counted for by the supposition that the one consists of 
pure thoria. Within the limits of a letter I am obliged 
to omit many more characteristics of this curious ore 
which have been ascertained, but I hope soon to be 
able to publish more definite results; as it is, I regret 
to have been obliged to tell an imperfect story. 

I should like to conclude by acknowledging the great 
assistance given me in this work by Mr. Tyrer and by 
my students, Messrs. Gimingham and Le Rossignol. 

• fe ... 
Utilizing '''hale Carcasscs. 

It is announced that the American company which 
established the plant at Balena, Newfoundland, using 
the Russmuller process of utilizing the carcasses of 
whales, has met with complete success and that the 
government of Newfoundland has established new 
plants at Chateau, St. Lawrence, Agnaforte, Cape 
Royal, and Snooks Arm. There are now in the course 

of construction and nearing completion plants at St. 
Mary's, Trinity, Safe Harbor, Lemonine, Lance au 
Loupe, Cape Charles, Notre Dame Bay, and one in 
Labrador, all of which are operated under the same 
process. Up to 1892 the business of utilizing com­
mercially the carcasses was carried on by an English 
syndicate, which employed a number of experts, but 
gave up the business after expending a capital of 
$180,000. Every ounce of th.e whale is used in the 
manufacture of oil, stearin, bone meal or bones, and 
other articles of commerce which are shipped abroad. 
This new industry employs a capital of more than 
$1,000,000 and furnishes employment to over 1,000 men, 
many of whom were forced to go elsewhere each season 
to obtain work. 

••• • 
Discovcry of a Nc,v COInet by Dr. Brooks. 

Dr. William R. Brooks, director of Smith ObservatoTY, 
and professor of astronomy at Hobart College, discover­
ed a new comet on the evening of April 16, in the con­
stellaUon Hercules. Its position at discovery was 
right ascension 16 hours, 58 minutes, 10 seconds ; dec­
lination north, 44 degrees, 10 minutes. 

A second observation was secured on the evening 
of April 17, with a position of right ascension 16 hours, 
55 minutes, 5 seconds; declination north, 44 degrees, 
48 minutes. This gives a daily motion of three­
quarters of a degree in a northwest direction. The 
comet is at present a fairly bright telescopi c  object 

. with a short tail. 
It is the first comet of 1904 and the twenty-fourth 

comet discovered by Prof. Brooks. 
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THE " WOLVIN," THE 
LARGEST FRESH-WATER 
STEAMSHIP AFLOAT. 

BY W. FRANK M.'CLURE. 
On April 9 the new 

steamer "Augustus B. 
Wolvin," the largest 

fresh-water vessel in 

the world, was launch­

ed at the yards of the 

American Shipbuilding 

Company at Lorain, 0., 

harbor. Inasmuch as 

this vessel is 62 feet 

longer than the largest 

vessel ever before built 

for the Great Lakes, 

and embraced several 

important new features 

o f construction, t he 

launching was of un­

usual interest through­

out the i n  d u s t r ia I 
world, and was wit­

nessed by some 20,000 

r�ople. Men from the 

coast yards were pres­

ent. 

In dimensions, it is 

s:lid that there are few 

strictly freight vessels 

upon the ocean that ex­

ceed the "Wolvin." She 

is 560 feet over all, 540 

feet l,eel, 56 feet beam, 

and has a depth of 32 

feeL She is built of 

steel, and in this con­

nection it is a note­

worthy fact that she is 

just twice the 

length of the 

fir�t steel ves­

sel built for 

the lakes, in 
the year 1887. 

About t hI' e e 

years ago four 

vessels w eI' e 

launched from 

the yards at 

Lorain with a 

length of 498 

f e e  t , 52-foot 

beam _.and 30-

foot d e  p t h_ 

These were the 

"J o h n  W .  
Gates,'" "J. J. 

H i l l," "Isaac 

L. E 1 w o o  d," 

and the "Eden-

b o r n ." The 

cost of the new 

steamer "Wol-

vin" is close to 

a half-million 

dollars. On ac­

count of the 

b u i 1 d i n  g of 

�his boat, the 

d1' y do c k at 

Lor a i n was 

lengthened' 60 

feet, at a cost 

of $10,000. 

One of the 

most interest­

i n g features 

connected with 

th e construc­

tion of the new 

vessel is the 

shape of the 

car g a hold, 

which is built 

in the form of 

a hopper, with 

side s t h a t  

slope from the 

main deck to 

the tank top, 

and ends built 

on the same 

slope. The can· 

tinuous length 

of this hopper, 

without divi­

sions of' any 

kind, is 409 

feet. Its width 

at the top is 43 

Scientific American 

The Hopper Hold, Showing the Steel Arches Which Support the Upper Deck and Hold the Sides ot' the liull to Form. 

EBtEBGB8B088G8BD8888fJ88G8888D88�D� 
Transverse Section, Inboard Profile and Plan, Showing the One Great Hopper Hold, 409 Feet Long, with Its 33 Hatches. 

Length, 560 fect; B�am, fi6 feet; Deptb, 32 feet; Cargo capacity, 12,00tl tons. 

THE " WOLVIN." THE LARGl:ST FRESH-WATER SHIP IN THE WORLD. 
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feet and at the bottom 

24 feet. This form of 

construction, it will at 

once be seen, will best 

accommodate the auto­

matic "clamshell" un­

loading machines, by 

keeping the ore cargo 

at all times within the
' 

grasp . of the giant 

scoop. This will there­

fore obviate the great­

est diffioulty heretofore 

experienced in operat­

ing these machines. 

The space between the 

sides of the hopper and 

the sides of the vessel 

is used for water bal-

last, so that the 

la tter, as well as 

being in the usual 

double bottom under­

neath the hopper, ex­

tends up the sides to 

the height that may be 

desired. The water-bal­

last space is divided 

into compartments by 

water-tight athwartship 

bulkheads at intervals 

of some 60 feet. The 

total water-ballast ca­

pacity is 8,000 tons of 

water. Instead of the 

ordinary hold stanch­

ions, there is a system 

of girder arches which 

support the upper deck 

as well as the sides of 

the ship. More 

t h a n  . 750,000 

I' i v e t  s were 

used in the 

construction of 

this vessel. In 

all, it contains 

4,500 tons of 

steel. 

T h e  I' e are 

t h i I' t y - three 

hatches w i t  h 

12-foot centcrs. 

Each h a [c h 

measures 33 x 
9 feet in the 
c I e a r. Th e 

patent h at c h  

cove r s  a r e  
o p e n e d  and 

closed by ma­
chinery. T h e  

only erections 
on the spar 
deck are the 
din i n g-room 

skylight a f t ,  
t h e  coamings 
around .the en­
gine and boil­
er 0 p e n  i ngs, 
and the pilot­
hous e and 
texas forward. 
Steam h a s  
been . used in 
every possible 
instance where 
manual labor 
could be saved. 
On the spar 
deck there are 
six 8-inch by 
10-inch single­

drum engines, 

each carrying 

a s t e e  I-wire 

mooring line. 

Then there is 
a steam winC;· 

lass to be lDS , [ 
for handlin:� 

the two 8,000-

pound anchoI':;, 

while on the 

spar deck aft 

t h e r e  is a 
steam capstan. 

The c a r  g 0 
hoI d, hereto­

fore described, 
has a capacity 
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of 12,500 tons of coal or 401,000 bushels of grain. The 
vessel is expected to carry from 10,000 to 11,000 tons 
of iron ore on an 1 8-foot draft. In her coal bunker, 
which is located in front of the boiler room, she will 
carry 350 tons of fuel. During the early part of May 
the "Wolvin" will take on a cargo of 12,500 tons of 
coal at Lorain for the head of the lakes, and will 
thereby break all cargo records of the Great Lakes. In 
order to accommodate this vessel at some of the lake 
ports, quite extensive harbor improvements would be 
necessary. It  is probable that her lower lake destina­
tion this season will be at  Conneaut, the "Carnegie 
port," where the giant automatic unloaders were first 
installed, and where they are found to-day in largest 
numbers. 

Comfortable staterooms, social parlor, and dining­
room for the owners of the "Wolvin" and their families' 
are situated immediately under the pilothouse and 
texas. The officers' quarters are on the deck immedi­
ately below those of the owners. Alongside of the 
engine aft are the quarters of the engine-room officers. 
The kitchen, dining-room, and mess room for the crew 
are also in the after end of the ship. 

The new vessel has quadruple-expansion engines, 
cylinders 1 8 V2 ,  2 8 V2 ,  4 3 V2 ,  and 6 6  ir',ches, and having 
a 42-inch stroke. All the propelling machinery is 
located in the after end of the vessel. There are two 
boilers, both of the Babcock & Wilcox type, using 250 
pounds working pressure, and the steam is superheated. 
Mechanical stokers are used, which is in keeping with 
the policy that nothing that can be done by machinery 
shall be done by hand. The coal is first fed into hop­
pers, from which it passes on to traveling grates. The 
ashes are taken from a pOint at the rear of the boilers 
and thrown overboard by means of steam-driven ele­
vators. The boilers are fitted with a system of in­
duced draft. 

The new freighter, aside from its size, will be striking 
in appearance among other vessels of the Great Lakes, 
in that it is painted yellow. The bodies of most lake 
freight vessels are black in color. The vessel is named 
for Mr. A. B. Wolvin, of Duluth, who was instrumental 
in having this great ship built. 

• I .  I • 
The Commerce of the Siberian H allway. 

The total distance from St. Petersburg to Port Arthur 
by the Russian Trans-Siberian Railway and the Rus­
s ian lines in Manchuria is 5,913 miles, or practically 
twice the distance from New York to San Francisco. 
This is one of the numerous interesting facts about 
Russia and her railway and commercial systems pre­
sented in a monograph just issued by the Department of 
Commerce and Labor through its Bureau of Statistics, 
entitled "Commercial Russia in 1904." The publica­
tion� which occupies more than 100 large pages, dis­
cusses in detail present commercial and financial condi­
tions in ltussia and other subjects closely allied there­
with. Area, population, railways, water transporta­
tion, methods of communication, agriculture, manu­
factures, commerce, and many other subjects of this 
character are among those discmlsed. Agricultural 
conditions, and especially Russia as a rival of the 
United States in wheat production ; mining conditions, 
and especially Russia as a rival of the United States 
in mineral oil production ; manufacturing conditions, 
and Russia as a possible competitor of the United States 
in the markets of the Orient for manufactures are dis­
cussed in detail. 

Regarding the railways, which are a subject of es­
pecial interest at the present time, in view of present 
conditions in Russia and the Orient, the report says : 

The importance of railways as means of communica­
tion is now greater than that of the rivers and other 
water routes, as is shown by accompanying tllbles , 
The' building of the trunk l ines, with the exception of 
the St. Petersburg-War saw-Vienna, built during the 
years 1845-1848 and 1853-1862, respectively, and the St. 
Petersburg-Moscow ( Nicholas line ) ,  constructed be­
tween 1843 and 1851, dates back to the decade between 
1860 and 1870.  These years witnessed the construc­
tion of the entire group of railways, with 'Moscow as 
their common starting point, viz. : Moscow-Nijni-Nov­
gorod ( 1861-6 2 ) , Moscow-Voronezh ( 18 6 2-1869 ) ,  Mos­
cow-Volodga ( 1862-1872 ) ,  Moscow-Kharkov ( 18 6 6-1869 ) ,  
With its branch to Kief ( 1868-1870 ) ,  and Moscow-War­
saw ( 18 66-1871 ) .  Next in point of time comes the con­
struction of roads connecting the black-soil region 
with its natural outlets, the ports of the Baltic and 
Black seas : Riga-Tsaritsyn ( 1861-1871 ) ,  Kief-Konigs­
berg ( 1870-1873 ) ,  Libau-Rommy ( 1871-1874 ) ,  and Sam­
ara-Viasma ( 18 66-1871 ) ,  all of which lead to the Bal­
tic. Simultaneously lines were built connecting each 
on6'- of the more important southern seaports with the 
agricultural provinces. Chief among ' them are : The 
Odessa line, with its branch to Yelisavetgrad ( 1867-
1869 ) ,  and its Bessarabian branch ( 1871-1874 ) ,  Khar­
kov-Nikolaiev ( 1869-1873 ) ,  Kharkov-Taganrog ( 1869 ) ,  
Voronezh-Rostov ( 1 8 61-1876 ) ,  and, finally, Kharkov­
Sevastopol ( 1869-1875 ) .  

The Russo-Turkish war of 1878-79 caused an almost 
entire suspension of railway building. It  was only 
during the decade beginning with 1880 that activity in 
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this field was again resumed, but the character and 
method of construction of the newly-built roads 
changed abruptly. In place of the former trunk lines, 
connecting either the black-soil area with the sea­
boards of the Baltic, Azov, and Black seas, or with 
the central industrial region around Moscow, these 
years witnessed the construction of great strategic 
railroads, such as the Trans-Caspian, the Polessie sys­
tem, besides roads primarily destined for the service 
of relatively s mall though important industrial regions 
( Catherine line, Ivangorod-Dombrovo ) . Moreover, the 
system of granting franchises ( concessions ) was sup­
erseded by the building and working of roads directly 
by and on account of the state. At the same time the 
redemption by the government of great railway sys­
tems was going on, so that for some time it seemed as 
if all private roads were going to be acquired by the 
state. Although of late greater latitude has been given 
to private initiative, by for the greater part of Russian 
railways is in the hands of the government. Out of 
36,673 miles under the control of the ministry of com­
munication on January 1, llJ04,  24,436 are worked by 
the state, and 12,237 miles only by private compames. 

The adverse years, 1891  and 1892,  gave a new im­
petus to railways. "In order to give employment to thE;) 
starving peasantry" the government undertook and en­
couraged the construction of new roads. A new era 
of railway building began with these years, which, in 
its vigor, soon surpassed anything seen not only in 
Russia itself but anywhere else in Europe. Thus, 
while during the above years the number of versts 
opened for traffic was but 123 and 419 respectively, the 
succeeding years mark the beginning of an exceedingly 
energetic expansion of the railway system, whose ter­
mination does not seem to be at hand even in the near 
future. According to official figures there were opened 
for traffic during : 

Year. 
1893 
1894 
1895 
1896  
1897 
1898 
1899 
1900 
1901 

Miles. 
1,043 
1,147 
1, 277 
1,953 
1,190 
1,897 
3 ,297 
1,647 
2,235 

These figures include roads built not only by the 
state, which has its hands full with the construction of 
the grand trans-Siberian railway, but also by corpora­
tions whose activity now almost surpasses that of th 8 
early years of the decade beginning with 1870,  the first 
period of gn'at railway coustruction, when the building 
of roads, for some time at least, became the monopoly 
of a few private companies. At present franchises are 
eagerly contested by competing corporations, a fact 
unheard of until recently in Russia, where the state, 
not so very long ago, had yet to guarantee the interest 
on the stock and bonds of the chief railroad corpora­
tions. The ministries of finance and transportation 
have, during the latest years, been literally swamped 
with petitions coming not only from railroad and con­
struction companies, but also from representatives of 
"local interests," as mining, manufacturing, and agrj., 
cultural groups. The length of Russian railways in 
Europe alone has thus considerably increased during 
the last ten years, and surpasses now that of France 
and Great Britain, respectively, being inferior only to 
that of Germany. 

Simultaneously with the redemption of the greater 
part of Russian railways the government undertook 
the difficult task of regulating the railway tariffs for 
both passengers and goods. The principles adopted 
were those of the "zone" tariff, and the results of the 
innovation have been very encouraging, for both pas­
senger and freight traffic have increased considerably 
since the introduction of the new tariffs. 

The present state of the Russian railways, according 
to the recently published returns of the minis:ry of 
communications, is stated as follows : At the begin­
ning of 1902 the total length of all Russian railways 
( exclusive of railways in Finland ) was 35 ,187 miles, 
of which 28,982 miles were in European Russia, 5 ,138 
representpu the length of railways in Asia ( exclusive 
of the :!Yfanch urian Railway ) ,  and 1 ,067  were secondary 
railways of local character. Of this total of over 35,187 
miles, 23 ,557 miles, or over 67 per cent, were owned 
and operated by the government. The value of this 
system, exclusive of the local secondary roads, is given 
as 5,149,399,000 rubles, or about 99,000 rubles per verst. 
Of this grand total expended in the construction of 
railways the government's share is 4,914,805,000 rubles, 
or about 95  per cent. This amount includes the value 
of all corporate securities, both stocks and bonds, the 
income from which was guaranteed by the government, 
those of the bonds amounting to 2,920,428,000 rubles, 
which are held by the treasury, and the total amount 
of subsidies granted for the construction of railways. 

For January 1, 1904, the length of the entire Russian 
railway system, exclusive of 1,944 miles of railroad in 
Finland and 1,555 miles of the eastern Chinese road, is 
officially stated as 36,673 miles. Of this total, 31,493 
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miles were in Europe and 5,180 miles in Asia. Of the 
European railways, the government operates 19,256 
miles, while 10,954 miles of railway of general interest 
and 1 ,312 miles of railways of local interest were oper­
ated by private corporations. The total length of 
double-track roads was 6,830 miles. The length of 
miles opened for operation during the year 1903 was 
446 miles. The total number of miles under construc­
tion was 3,931.  

For the five years 1897-1901 the net earnings per mile 
of the American railways and railways in European 
Russia compare as follows : 

1897 
1898 
1899 
1900 
1901 

. . . . . . . . . . . . . . . .  
• • • • • • • • • • • • •  0 "  

• • • • • • • • • • • •  0 • • •  

• • • • • • • • • • • •  0 • • •  

• • • . • . . • . . • .  0 . 0 .  

Average . . . . . . . . . . .  

Russian 
American railways in 
railways . Europe. 

$2,016 $1 ,789  
2 ,325  1,778 
2,435 1,705 
2,262 1,664 
2,854 1,493 

$2,378 $1,686 
It is seen that the net average per mile earnings of 

the American railways for the period in question are 
over 40 per cent higher than those of the Russian rail­
ways. Still more unfavorable comparisons might be 
drawn if the financial accounts of the Russian railwaYfl 
were set side by side with the same accounts of Euro­
pean railways having a much larger density of traffic 
than the United States railways. 

• j • •  '. 
Engineering N otes. 

An immense scheme of additional irrigation for the 
Punjab, costing 6V2 crores of rupees, is being prepared, 
and in order to keep pace with what is  being done, 
the government of India has sanctioned a second chief 
engineer for irrigation for that province. 

A new type of automatic loom has been devised by 
two Burnley operatives. In this device all the features 
of the existing Lancashire loom are retained, and by 
the introduction of a hopper containing weft in steel 
tubes and some simple mechanism on the slay, an auto­
matic loom is produced. When the weft thread breaks, 
the weft fork sets in motion mechanism which forces 
the old weft tube out of the shuttle at the top, a full 
tube immediately taking its place at the bottom. 

Pulverized coal for combustion under steam boilers 
was the ,subject of a paper read at a recent meeting 
of the Western Society of Engineers, Chicago, by Mr. 
John M. Sweeney. According to the results of com­
parative trials cited by him, 9.4 pounds of water, equiv­
alent evaporation from and at 212 deg. Fahr., were 
realized per pound of fuel with the pulverized coal and 
7.5 pounds per pound of fuel with hand firing. On 
the basis of combustible the equivalent evaporation in 
the two cases was 10.47 and 8.4 pounds, respectively. 

A record railroad run is to be inaugurated by the 
London and South-Western Railroad of England in 
connection with the recent decision of the American 
Steamship Line to make Plymouth instead of South­
ampton the port of call in their transatlantic traffic. 
The boat train of this company is to convey the 
passengeTs direct from Plymouth to London without 
a Single schedule stoppage, a total distance 

·
of 230 %, 

miles, in 270 minutes. This will represent an average 
speed of 51 .27  miles per hour, which considering the 
difficult nature of the track will be a commendable 
performance. Furthermore, it will constitute the long­
est railroad run without a stop in the world. 

The famous Morris Canal in New Jersey is practically 
condemned in a report just rendered to Governor 
Murphy by ex-Governors Werts,  Griggs, and Voorhees. 
The canal company was incorporated in 1824 and built 
this waterway soon afterward, from Phillipsburg on 
the Delaware River to Jersey City, a distance of 106 
miles. A number of reservoirs were constructed, some 
of which are now summer resorts and surrounded by 
valuable estates. The State has a right to take the 
canal in 1974 .  It  was leased in 1871 to the Lehigh 
Valley Railroad Company, which has since operated it. 

- The eminent commissioners report that even were the 
property in perfect condition, it could not be operated 
at a profit. The decline in its value has been due to 
the construction of railways which became powerful 
competitors, carrying freight at cheaper rates than is 
possible with the canal boats except at a loss. Event­
ually all traffic was diverted from it except the trifling 
amount from the lessee. At the present time it stands 
in the way of needed public improvements, but its 
abandonment involves the untangling of a complica­
tion of interests, including the stockholders of the 

, canal company, the lessee railroad company, the State, 
the municipalities along the route, the landholders 
about the reservoirs, and the people having contracts 
for important water rights, not to mention a lot of 
trifling claimants for consideration. While the aband­
onment is assured, it now appears that it will involve 
more trouble and delay than the original construction 
of this canal, once the pride of northern New Jersey.­
Engineering Record. 
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Prevention 01' PrelDat ure Firing 01' Big Guns. 

To the Editor of the SCIENTIFIC AMEIUCAN : 
Referring to the gun explosion on the battleship 

"Missouri" on the 13th instant, will inquire if it would 
not be a simple mechanical problem to design a device 
which would make it impossible to fire one of these 
guns until the breech was closed, similar in principle 
to the safety attachment on the handle of a Smith & 
Wesson pistol, which prevents the trigger being pulled 
until the palm of the hand grasps the handle ? 

GEORGE BRECK. 
San Francisco, Cal., April 15, 1904.  
[The latest types of guns are provided with a safety 

device for < the purpose of preventing premature firing. 
The gun is fired by closing an electrical circuit, and 
the contacts are not in a condition to close until the 
breechblock is entirely screwed home.-E'D.]  

T h e  Blondlo t ,  o r  N-Rays. 

In this laboratory we have obtained uniformly nega­
tive results in experiments on the Blondlot rays. Our 
experiments were made with the help of seven ob­
servers, including five doctors, one student, and one 
laboratory attendant. Calcium sulphide screens ren­
dered fiuorescent in a separate room by burning mag­
nesium were employed. They were brought into an 
absolutely dark room in which the observers had been 
kept for some time. Two forms of screens were used : 

( 1 )  Flat screens on which a circular area on a slip 
of glass is covered by calcium sulphide. 

( 2 )  The later form in which a circular area at the 
back of the hemispherical lens is covered by calcium 
sulphide. 

The screens were either held by the hands of the 
observers or were clipped on stands . 

The observers were told first to look steadily at the 
screens and report any variation in brightness, calling 
out "bright," "dimmer," "dim," "brighter," etc., as 
the appearances seemed to change. Even with the 
screens on the slips of glass the observers after a few 
moments were able to call out the changes, although 
there was no attempt at  muscular contraction. With 
the lens form of screen the changes in brightness were 
very marked. 

We next atte.mpted to find whether muscular contrac­
tion behind the screen caused- an increase of bright­
ness. Of course, where the observer sees a change in 
brightness without muscular contraction it is easy to 
be misled on this point. We made the observer con­
tinue to call out the degree of brightness, and we 
contracted the muscles of the arm behind the screens 
sometimes after he had called out "bright" and some­
times after he had called out "dim." In the great 
m ajority of cases the effect we looked for did not fol­
low. In the few cases in which it occurred we 
naturally attributed the results to the changes in 
brightness which can be observed without any mus­
cular contraction. 

We next told our observers to look, as it were, into 
the distance beyond the bright spot, and to report on 
the brightness of the screens. When the accommoda­
tion of the eyes for the near vision was relaxed they 
reported without exception that the brightness of the 
screens was constant, and that muscular contraction 
made no difference. 

When observers were then asked to touch the backs 
of the screens, thus warming them, they reported an 
increase of brightness. 

It is not easy to explain the phenomena we have de­
scribed. We believe that there is difficulty in accommo­
dating for the fiuorescent circle, and that there is a 

wavering movement of the ciliary muscles, and prob­
ably also a wavering in the size of the pupils. Yet it 
is asserted that we can focus a point of light in a dark 
room, and it is difficult to see why the fiuorescent 
screen cannot also be kept steadily in focus when it 
consists of a fiat glass slip with fiuorescent circle. 
In the case of the later, and presumably more success­
ful form of apparatus, the difficulty is easily under­
stood. In that form the fiuorescent rays pro.ceed from 
the back of a hemispherical lens, that is, from a point 
within the posterior principal focus, and they are 
Widely divergent and thus strain the accommodation of 
all but near-sighted people. The fact that in every 
instance we found that the light becomes steady after 
relaxation of the accommodation is very striking. 

But the phenomena observed by us do not go any dis­
tance toward explaining the results described in M. 
Blondlot's papers. How is it that he and many of his 
compatriots see increase of brightness under condi­
tions in which we see none ? rs the explanation to be 
found in the paper by Heinrich, "Die Aufmerksaml,eit 
und die Funktion der Sinnesorgane" ( Zeitschr. fUr 
Psychologie u. Physiol. d. Sinnesorg., vols. ix. and xi . ) ,  
In conjunction with our observations ? Hjllnrich found 
after many careful experiments that the pupil dilates 
when attention is directed to an object situated in the 
field of Indirect vision, and that it dilates still more 
during a short mental effort, such as a calculation. He 
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found also that on directing attention to an object in 

the field of indirect vision the ciliary muscle relaxes, 
thus diminishing the curvature of the crytalline lens, 
and that during mental calculation this change is very 
marked, causing a curvature even less than that re­
quired for viSIOn of a remote object. He found also 
that under the same conditions the axes of vision tend 
to become parallel or even divergent. 

Can it be that the mental condition of some ob­
servers in a state of expectancy reacts on the intrinsic 
muscles of their eyes, and thus they see what they 
think they should see ? 

We have also experimented with the rays from a 
Nernst lamp, but without result.-Physiological Lab­
oratory, the University, Glasgow, March 29. John G. 
McKendrick, Walter Colquhoun, in Nature. 

• • • • •  
TWO HOME MADE WIRELESS TELEGRAPH RECEIVERS. 

Wireless telegraph receivers or "kumascopes," to 
adopt the name given them by Prof. Fleming, nearly 
all depend upon the principle of an imperfect contact in 
a local circuit being made better by oscillations gen­
erated by the Hertzian waves. Most of these kuma­
scopes have an exceedingly s imple form and can be con­
structed by any amateur. One of the simplest is that 

Fig. 1. 

shown in Fig. 1,  which only requires two binding 
posts, two pieces of No. 12 aluminium wire, and a 
large sewing needle. The wires A are supported at 
an angle with each o ther, as shown in the diagram, 
and across them lies the needle B. The kumascope 
is  connected up in the usual way to a telephone re­
ceiver D and a local battery C. Care should be taken 
to make the battery s ufficiently weak, for this is a 
very comm<on cause of failure. A battery of suitable 
power can be made by filling a half-pint fruit jar half 
full of water and dissolving in the water a heaping 
teaspoonful of common salt. An electric-light carbon 
and an ordinary battery zinc rod may then be used 
for the electrodes. The kumascope may be used in 
connection with transmitting apparatus, such as that 
described in the SCIENTIFIC AMEIUCAN of September 14, 
1901.  The Hertzian waves sent out by the transmitter 
will be detected by the usual bubbling or buzzing noise 
in the telephone. In our diagram we have shown 
one of the binding posts connected with the ground, 
and the other to the antenna. This is necessary only 
where considerable distances are to be covered, but 
may be dispensed with where the transmitter and re­
ceiver are both located in the same room or building. 
The imperfect contact in this lmmascope is due to the 
thin film of oxide which always covers the surface 

Fig. 2. 

of aluminium. < The film is sufficiently thick to nor­
mally prevent the passage of the low-power current of 
the local circuit, but its conductivity is readily in­
creased by the peculiar action of the electric surgings 
or oscillations set up in the aluminium wires by the 
Hertzian waves. The resistance of the oxide, how­
ever, is immediately restored when the oscillations 
cease, and the buzzing sound in the telephone is there­
fore due to the rapid variations in the battery cur· 
rent. 

Another kuma scope which will be found just as 
easy to make, and which gives equally good results, 
consists of two strips of copper or tin secured to a 
board, as shown, and having notches cut in their ad­
jacent ends to form a seat for a carbon ball. The ball 
may be carved out of an electric l ight carbon and 
rounded off smoothly with a file. Connections with 
a telephone and local battery are made, similar to 
those described above. The imperfect contact between 
the carbon ball and the copper strips normally offers 
a great resistance to the current in the local circuit 
which is greatly lessened by the electric oscillations. 
I t  will be observed that both of these kumascopes are 
self-restoring, that Is, they require no tapper or other 

mechanical device to effect decoherence. 

347 
Electrical Notes. 

Some interesting experiments have been carried out 
in Milan with �n electric street railroad car equipped 
with a single-phase alternate-current motor of the 
series laminated field type. This motor is the device 
of Dr. Finzi, and is designed for a frequency of 1 8  
periods p e r  second. The motor weighs 16  hundred­
weight. In this apparatus the ordinary series parallel 
controller is replaced by a transformer giving respec­
tive voltages of 80, 100, 120, or 140 volts as desired 
when supplied with a current at 500 volts in it� 
primary. The commutation proved highly satisfactory 
at. starting loads, and under full voltage sparking was 
no greater than is the case with a good continuou�­
current motor. The commutator and brushes wetE) 
examined after a run of 125 miles, and were found to 
be clean, and showed no signs of appreciable wear . 
The starting acceleration was not quite as good as 
that of a continuous-current motor, but was main­
tained constant longer, so that a car speed of 16  miles 
per hour was reached in the same time by both, the 
en ergy taken being 14.85 watt-honrs per ton in the 
case of the continuous-current motor, as compared with 
10 .6  watt-hours per ton in that of the alternator. 

The Kelvin Compass.-In the marine < world the 
'Thomson compass still holds its own, and its users 
apparently have not even yet got used to the change in 
name from Sir William Thomson to Lord Kelvin. We 
notice, howe:ver, that the most recent patent compass 
issued by Messrs. Kelvin and James White, Limited, 
bears the name of Lord Kelvin. The feature in con­
nection with the design of this which calls for special 
attention is the improvement in the means of suspen­
sion, in order to secure a steady carll in spite of the 
greater vibration due to higher speed in steamships. 
Another feature is the illumination of the compass at 
night entirely from the underside. This can be done 
either with electric light or by means of oi!' lamps. 
In either case adjustment in the intensity of the l ight 
is provided, as this has been found particularly useful 
when taking bearings from stars or other faint lights. 
A new form of helmet is now introduced having rifle 
sights upon the top. This helmet moves round freely 
in any direction, and bearings of the sun, lights, buoys, 
or other objects are taken instantaneously and read 
directly upon the compass card. Bearings by azimuth 
mirror in the usual way can also be taken by day or 
night without removing the helmet. These facilities 
for taking bearings smartly and conveniently are being 
greatly appreciated by shipmasters and navigating 
officers. 

M. Routin, of Lyons, has devised an electro-mechani­
cal governor which is described in a recent article by 
M. F.  Brock in the Elektrotechnischo Zeitschrift. The 
device consists of a solenoid, < magnetized by a few 
series turns and a coil which is in shunt with the 
generator. The magneto-motive forces of the two wind­
ings are opposed, that of the shunt coil, however, pre­
dominating under normal conditions. The field switch, 
the valve mechanism and a rheostat in series with the 
shunt coil of the solenoid are mechanically connected 
to the armature of the solenoid. The last-named 
switch performs the function of securing the predomin­
ance of the shunt coil of the solenoid for any position 
of the latter's armature. Assuming additional load to 
be put on the generator, the armature of the solenoid 
will drop a certain distance, because the increased 
magnetomotive force of the series winding of the sole­
noid will, by more nearly balancing that of the shunt 
coil, diminish the strength of the el':lctromagnet. In 
fa lling, the armature will liave acted upon the valve 
gear, at the same time cutting out resistance from the 
field circuit of the generator as well as from the cir­
cuit of the shunt coil of the solenoid. I f  load is 
taken off, the action is reversed and the armature is 
drawn higher up into the solenoid, and if a short circuit 
takes place the series coil largely predominates, the 
armature is drawn right up and steam is shut off. If 
the fus e blows in the generator circuit, the same thing 
occurs, the shunt coil now being responsible for this. 

. . . ' .  

T h e  C u rrent Slllliliement. 

The article begun by Frank C.  Perkins, in the last 
number of the S UPPLEMENT on the "Development 
of the Electric Mining Locomotive," is concluded. 
Some well-known foreign and American locomotives 
are described and illustrated. "Electrolytic Rectifiers 
for Charging Storage Batteries," is the title of a very 
in structive paper. Dr. G. Erlwein begins an admi r <  
able discussion of the "Purification o f  Potable Water 
by Means of Ozone." Mr. Hiram Percy Maxim's very 
thorough study of the cost of operating automobiles for 
commercial purposes is concluded. Assistant Naval 
Constructor Gleason writes instructively on the steam 
turbine. Mr. Charles H.  Stevenson has much that is of 
value to write on the menhaden industry. How an 
automobile can be run on a railway track is a subject 
that is well illustrated in the current SUPPLEMENT, 
No. 1478.  The usual electrical, engineering, and can· 

sular notes will be found in their accustomed places. 
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THE MANUFACTURE OF INCISED, OR CUT GLASS. 
LASS is a singu­

larly versatile ma­
terial, at once re­
fractory and yield­
ing, yet lending it­
self to use in thou­
sands of ways. It 
is  as a means of 
artistic expression 
that it is chiefly 
interesting, for its 
utility is beyond 

all question. The iridescent chatoyant colors of 
antique glass-Nature's destructive action-do not 
distract us from the charm of perfect form. 
Venetian glass, the beautiful product of the lagoon­
island of Murano, is so very impracticably fragile, 
that even its possession is a care. Probably glass 
would have remained in a rather humble position, 
if it had not been that a Bohemian glass-worker 
more than two hundred years ago conceived the 
idea of a new invention, which was destined to 
change the glass prodnct of the world. He thought 
of maldng the heavy "flint" or "lead" glass larger 
as regards the dimensions of the walls of the 
article, in order that he might have more stock to 
work on, so that he could deeply incise', or cut the 
glass to form patterns, the sides of the rough cut 
being in turn polished to give the effect of a many­
faceted jewel. The success of the new objet 
d'art was not immediate, and it was only when 
the crude designs and imperfect workmanship of 
the earlier cutters gave way to the labors of highly­
skilled artisans directed by talented designers that 

A Glass Furnace. 

Blowing Glass Articles. 

Scientific American. 

Blowing a Glass Blank 

THE MANUFACTURE OF INCISED, OR CUT GLASS. 
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cut glass, or "art glass," as we might term it, took 
the place to which its great beauty entitles it. It is 
to America that we must look for the perfection, 
and the superiority of design and skillful work­
manship of this branch of the industry. There is 
no such thing as absolute interchangeability in 
the glass-cutting establishment, and the artistic 
bent of the various cutters is encouraged. For 
purposes of illustration of this interesting in­
dustry, we have selected the plant of the Libbey 
Glass Company, of Toledo,' Ohio, as being the best 
exponent of this really American industry. 

Glass is a peculiar product, having as a base 
silica, which is fused with alkalies and metall ic 
oxides to form a hard transparent s ubstance which 
we all know as "glass." It  can be wrought in 
various ways, and is susceptible of a high, and, 
when properly cut, a lasting finish. There are a 
number of varieties of glass, composed of varying 
ingredients, but we need only concern ourselves 
with lead glass, used fo.- decoration by incision, 
or the cutting away of portions of the reinforced 
wall so as to form an ornate pattern. The raw 
materials consist of a sand, so called, of excep­
tional quality as regards sharpnes s and color. It 
is  not a sand in the ordinary sense of the word, 
but is a quarried rock which has been crushed. 
This accounts for the uniformity of its color, 
which is so necessary in producing a steely-blue 
white glass, which is to be used for giving the 
prismatic colors caused by the cutting process. 
The red lead, saltpeter, and sodium carbonate are 
accurately mixed with the sand, and a small per· 
centage of white arsenic or manganese is added to 
bleach or clarify it. The proportion is varied ae· 

Settin&, a White-Hot Melting Pot. 

Forming a Glass Article. 
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cording to the nature of the finished product. :A glass 
furnace is a large round or oval fire-brick oven, cap­
able of holding an aggregation of melting pots, which 
rest on a floor in common under a dome called a crown. 
These pots are made of unbaked fire-clay. A mouth 
gives entrance for the raw material and the work­
men's blowpipes, to which the molten glass adheres. A 
furnace may contain as many as sixteen pots arranged 
radially on the floor of the furnace. They are heated 
before setting, and are s ubsequently filled with about 
1,600 pounds of raw material, which soon melts at a 
temperature of 2 ,500 deg. F., caused by the intense 
flame of gas and air, which is deflected from the dome 
downward, the products of combustion passing out 
through a stack. 

The glass gatherer receives his order for a .  specified 
size and shape for his article ;  and after obtaining a 
sample to guide his memory, takes his iron blowing­
tube, and collecting sufficient of the molten glass from 
the pot in the furnace, rolls it to and fro on a metal 
plate to produce a uniformity of distribution of the 
mass, which is then reheated in a furnace called a 
"glory-hole." He then turns it over 
to a glass blower, who takes the pipe 
and blows the article to approximately 
its final shape. It  is then reheated and 
given definite form and finish by the 
most expert workman of all three. 
The tender glass must now be an· 

nealed or tempered to equalize the 
strains, otherwise the p iece would 
break. It is then placed in kilns or 
tempering ovens, where it is first reo 
heated and then gradually cooled. 

The heavy uncut articles are then 
ready for the cutting operation, by 
which they lose considerable weight. 
In some cases the loss is one-third. 
The cutting operation reaily consists 
of three stages. The article is first 
roughed with sand and a steel grind· 
ing wheel. It is then smoothed by a 
stone cutting wheel, and is lastly fin· 
ished by a wooden polishing wheel. 
A workman holds the article against 
the conical edge of a steel wheel se· 
cured to a shaft driven by belts and 

Grinding the Foot of a Vase. 

Design Ronghed in Design Polished. 
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The Tempering Furnace. 

,Polishing the Cut Glass. 
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pulleys. Fine sharp clean sand and water are allowed 
to drip on the wheel from a cone-shaped bucket. The 
article is pressed against the rapidly-rotating wheel, 
and 'is deeply scored or cut. The heaviest and princi­
pal lines in the pattern are roughed-in by these steel 
wheels and the sand. In order that all articles may 
stand ' level, the bottoms are ground on a horizontal 
grinding wheel, s,and and water still being used. The 
roughed article is now ready for the wet smoothing 
stones, which resemble steel wheels both as to size and 
edge, but no sand is used ; these wheels follow the cuts 
that the steel wheels have made, and also cut in the 
finer lines of the pattern. The practically finished 
piece is now ready for the polisher, whose rouge­
charged .wheels are of wood, their size and edge being 
the same as those of the steel and stone wheels, and 
therefore adapted to follow every line w ith almost 
mathematical accuracy. We have now the finished 
piece, which may grace a table or which may adorn the 
buffet of the White House. While cut glass is made 
abroad, the examples lack shape and depth and uni­
formity of cut. For this reason American cut glass 

forms an object of export, and the ex· 
amples of art in this glass which will 
be exhibited at the St. Louis Exposi· 
tion will be a revelation to most visi­
tors. 

The Romans and the Orientals 
were fond of both the cameo and 
the intaglio processes of engrav­
ing, and they had a peculiar com­
bination of both which we now desig. 
nate as "rock-crystal engraving." This 
is a long and expensive process, but 
the superb and highly artistic results 
fully warrant the expenditure of 
labor. The somewhat formal and 
mathematical lines give way to flori­
ated designs, or free rein is given to 
the plastic fancy by the possibility if 
not the ease of modeling. The sculp­
tor in his studio a dds clay while he is 
working at his bust or  group, while his 
marble·worker cuts off the marble to 
attain the same effect, in one case ad· 
dition and in the other subtraction-
the glass engraver does both. This 

Engraving Glass. 

The Pattern. The Blank. An Engraved Plate. A Glass Furnace, ShoWing Melting Pots. 
A Cut Glass Plate. 
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style of glass art work Is also carried on by the Libbey 

Glass Company. The engravers use copper disks of 
various diameters and thicknesses. The steel spindles 
carrying the disks are secured to a rapidly-rotating 
llolishing head, the copper being charged with olive oil 
and emery powder. The tools are changed as often as 
necessary to obtain the desired effect. Both smooth 
and matt surfaces may be produced, or delightful com­
binations can be made of them. The cut glass indus­
try certainly has a bright future i n  this country. 

. .... . . . ... 
THE AUTOMOBILE AND MOTOR·BOAT RACES AT NICE 

AND MONTE CARLO. 
BY THE SCIE N T IFIC AMERICAN ' S SPECIAL CORRESPONDENT. 

Interest in the annual automobile speed trials at 
Nice was increased this year because of the motor­
boat races in the Bay of Monaco, which were run off 
a few days later in connection with an exhibition of 
this new type of speedy craft. 

The automobile speed trials were held on the first 
day of April, and were carried out without accident 
and with a considerable lowering of existing records. 
These trials took place on an extension of the Prom­
enade des Anglais, and the road, while not so straight 
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gOing at a 9 5-mile-an-hour gait in an open automo­
bile are graphically portrayed by Rigolly :n the foHow­
ing words : "I felt I was traveling very fast-faster 
than at Ostend ; but I was quite unable to judge the 
pace. I saw nothing of the road -but a white ribbon 
which I did my best to follow in the mIddle. The 
only real sensation of my speed was . the impression 
that my head was coming off-was being torn backward 
by a furious wind. I was in great need of · .l  support, 
such as photographers employ." Asked if he c,luld 
have maintained such speed for half an h our, he  re­
plied that the strain on his eyes and nerk was fa 
great that he did not believe anyone could keep up 
such a pace for 20 kilometers. Despite the fact that 
the machines, throwing up clouds of dust, all traversed 
this curving "ribbon" of road, whose surface had numer­
ous small holes and hummocks, and which was l ined 
on both sides with sightseers, not a s ingle acdd cnt 
marred the events of the day. 

These began with the mile speed trials from a 
standing start, which were opened at about 2 :  30 P. M., 

by a motor bicycle. Tamagni, on an Italian, 5-horse­
power, twin-cylinder Marchand machine, won in 1 
minute, 7 2-5 seconds, averaging a speed of 53% lUiles 

motors only, and by machines of any motive power, 
respectively. The weight of the machines in both 
instances must not exceed 1,000 kilogrammes ( 2,204 .6  
pounds ) .  A distance of 600 meters ( 6 56 .4  yards ) was 
allowed in which to get up speed for these flying kilo­
meter trials. The one for the second Rothschild cup 
was won by Rigolly in 24 seconds, w ith Duray second 
in 26 3-5 seconds, and Mark Mahew third in 28  3-5 sec­
onds. Three out of the four 80-horse-power Mercedes 
cars finished next in 29 2-5 seconds, the fourth covering 
the 6-10 of a mile in only 2-5 of a second longer time. 
Although the Mercedes cars were beaten, they never­
theless showed their great uniformity by making such 
an even performance. 

It was in the trials for the third Rothschild cup that 
Rigolly bJ;oke all records. Mark Mahew, on his Napier, 
flashed by first at 82 .24  miles an hour. His time for 
the kilometer was 27 1-5 seconds. Hardly had the 
roar of his machine died away when sounds like 
those of a rapid-fire gun of large caliber were 
heard in the distance. One had barely time to 
guess what machine it was, when a huge racer with 
boat-shaped prow flashed by and was hid in a cloud of 
dust. The car jumped and bounded on the rather 

lieut.-Col. Mark Mahew on IDs IOO-Horse-Power Napier Racer. 
" La Rap�e m." Winning the 93.15-Mile Race in 4 'Hours, 30 Minutes, 

22 1-5 Seconds. 
Record : One mUe from a standing start In 1 mlnnte, S seconda. One Idlometer with a flying start In 2n seeou&!. 

(Third ptaee.) 

Rigolly on IDs 1 00-Horse-Power Gobron-Brlltie Racer. Werner on an So-Horse-Power Mercedes Racer. 
Record : One mile from a standing start in 531 seconds. One kilometer with a flying start in Record : One mile from a standing start in 57� secCJnds. (ThIrd place.) One kilometer 

with a flying start in 29i seconds. , 2<11 seconds. 

THE AUTOMOBILE SPEED TRIALS AND MOTOR·BOAT RACES AT NICE AND MONACO. 

or smooth as the cement road of the Promenade, was 
not bad enough to prevent the breaking of records. 

Last year the Serpollet steam racer swept all rec­
ords away and won for the third time ( and thus per­
manently ) the original Rothschild cup for the flying 
kilometer, in 29.19 seconds. A new cup was immedi­
ately donated by Baron de Rothschild, and was won 
for the first time last year by Hieronymus on a Merce­
des car in 31 .66  seconds.. This, the best time previ­
ously of a gasoline racer in the Nice speed trials for 
the flying kilometer, was cut this year to 23 3-5 sec­
onds by Rigolly on a lOO-horse-power ( nominal ) Go­
bron-BrillHi car. This new time for the kilometer 
corresponds to a speed of 152 .54 kilometers, or 94 .70 
miles, an hour, which is an increase of 24.37 miles an 
hour in the rate of speed over that attained last year 
by Hieronymus on the 60-horse-power Mercedes . When 
the fact is taken Into consideration that this much 

faster speed was attained on a poorer roadbed than 

that on which last year's records were made, one can 

readily see that there has been not only a <.Onsiderable 

increase in the power of the machines, but also an in ­

crease in skill in guiding them. The sensations of 

an hour. A 5-horse-power Griffon machine was sec­
ond in 1 minute, 9 seconds. The previous world:s rec­
ord for this event was 1 minute, 13 4-5 seconds, held by 
a Griffon machine. 

There were eight huge racing cars in the speed 
trials, two of which were 100-horse-power Gobron­
BrilWi machines ; one, a new 100-horse-power Napier 
racer ; and four, 80-horse-power Mercedes racers. The 
Gobron-Brillie cars won all the trials, and tied each 
other in the mile from a standing start, which they 
covered in 53 3-5 seconds . The older of these two ma­
chines, driven by Duray, is fitted with three speeds, 
while the new car, driven by Rigolly, has four. This 
gave Duray an advantage when there was but a short 
distance in which to start, or in starting from a stand­
still. Four Mercedes machines made the next best 
times to the Gobron-BrilWi's in the mile from a stand­
ing start, the flrst of these, driven by Werner, making 
it in 5 '1 4-5. Mark Mahew, on his Napier, was seventh 

In 1 minute, 3 seconds. 

The great events of the trials were the flyIng kilo­

meter tests for the second and third Rothschild cups, 
which can be competed for by machines with explosive 

rough road in a most startling manner. But it was 
past before one could realize one's danger should any­
thing go wrong. The spectators expected that a new 
record had been created, and cheered vociferously. 
Rigolly's machine covered the kilometer in 23 3-5 sec­
onds, or at , a  l 2 1f:J-mile-an-hour faster rate of speed 
than that attained by the Napier. The other Gobron­
Brillie was second in 25 1-5 seconds, and the times of the , 
Mercedes machines were 29,  29 1-5, 29 3-5, 29 4-5, and 
3 0  2-5 seconds respectively. The Mercedes, which we 
i llustrate, driven by Werner, was fifth in 29 1-5 seconds, 

'The Gobron-Brillie machines have been manufact­
ured in France for a number of years past, and a full 
description of them will be found in the SCIENTIFIC 

AMERICAN for December 28, 1901. Their great peculi­
arity is the employment of a double piston motor in 
which the explosion occurs between the two pistons, 
driving them apart. The four-cylinder motor used on 
the present car has eight pistons. The casings on 
top of the cylinders cover the p iston rods and the con­
necting rods which extend down to the crank shaft. 

The positive fuel-feed device which has been used here­
tofore has, we understand, been now abandoned for an 
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automatic carbureter. The Gobron-Brillie motor was 
one of the first to be adapted to the use of alcohol 
Mr fuel. The motor on the re'cord-breaking racer is 
said to develop in reality nearly 130 horse-power. 

All three of the machines illustrated are prospective 
contestants in the Gordon Bennett Cup Race to be 
held in Germany in June. 

The last event of the day was the third annual hill­
climbing contest for the De Caters cup. This cup 
was first won by Serpollet in 1902, the contest being 
that year held over a kilometer course on the long 
Nice-La Turble hill on the Corniche road, and Serpol­
let's time being 59  seconds. Last year the test was 
made over a like distance on Laffrey hill, and 
Rigolly, on the same Gobron-Brillie machine which 
Duray is driving this year, cut nine seconds off 
Serpollet's record. The test this year was over a 500-
meter ( 547-yard)  course on the Nice-La Turbie hill, 
which has an average gradient of about 1 0  per cent. 
Duray, on the three-speed machine tltat won last year, 
won again this time in 26 seconds, Rigolly, on the 
iour-speed Gobron-Brillie, taking one second longer. 
Werner, on 'the 80-horse-power Mercedes, was fourth 
in 28 seconds. Another Mercedes came in fourth in 
28 3-5 seconds, while the Napier racer took fifth place 
in exactly half a minute. Fletcher and Jenatzy, on 
Mercedes cars, made a dead heat in 3 0 1-5 seconds.  

gonal couse 12.5 kilometers ( 7.84 miles ) in length in 
the Bay of Monaco, began on April 5 with a 150-kilo­
meter ( 93.15-miIe ) race for the large, powerful rac­
ing boats less than 8 meters ( 26 14  feet) in length and 
having a total cylinder '

capacity less than 7.5 liters 
( 457.66 cubic inches ) ;  and with a 60-kilometer ( 3714-
mile ) race for the smaller cruising launches less  than 
6.5 meters ( 21 .32  feet ) long alid with a cylinder capa­
city of less than 2.5 liters ( 152 .55 cubic inches ) .  A 
special traveling crane conveyed the boats from the 
exhibition space to the water's  edge, and laid them 
upon a long incline running out i nto the water, down 
into which they were readily slid. 

shell propelled by a high-power motor and generally 
termed an autQmobile, or motor, boat. 

The winner of the 200-kilometer ( 1 24.2-mile ) race­
the "Tr!ifle-a-Quatre"-as well as "La Rapee I I ! .,'" are 
shown in the photographs taken during the race . An 
idea of the fine lines Of these boats can be had by 
noting the bow wave, which is so thin as to be qui�e 
transparent, the waterline of the boat being readily 
seen through it. The "Trefie-i1-Quatre" is  fitted with 
a Georges Richard-Brazier four-cylinder motor. Its 
time for the 200 kilometers was 5 hours, 1 6  minutes . 
51 3-5 seconds. 

The motor-boat races were carried out sucr,essfully 
and with but one serious acc ident. This happe�ed to 
the "Parisienne 1 1 ., "  a very long ra ]er equipped 
with three motors of about 70 horse-power each. This 
boat caught fire from a gasoline leak, and, the gasoline 
in her tanks made a furious fiame. The three men of 
the crew escaped by jumping overboard, and two of 
them were badly burned. As the boat had a steel 
hull, it was not destroyed, although the engines were 
ruined. 

The 150-kilometer race was won in 4lh hours, 2 2  1-5 
seconds by "La RApee I I I. ," a 7 .98-meter ( 26 .18-foot)  
boat built by Tellier and fitted with a Panhard & Le­
vassor, four-cylinder, 35-horse-power motor having a 
cylinder capacity of 7 .363 liters ( 449.30 cubic inches ) .  
The "Princess Elizabeth,'" which came in second in 5 
hours, 18 minutes, and 4 seconds, is exactly the same 
type and length of boat, and is  fitted with a four-cylin­
der Delahaye motor having a cylinder capacity of 
7.443 liters ( 454.186 cubic inches ) .  . " 1 . ..  

The motor-boat races, which were sailed over a hexa-

Out of seven racers and six cruisers 'which started, 
only three of the former completed the race, while five 
of the latter succeeded in finishing. This shows that 
the ordinary launch with an engine of moderate horse­
power is much more reliable than the light racing 

There are said to be 42,000 locomotives in this coun­
try, and of these about 3 , 200 are supplied with electric 

, headlights, while 1 ,650  are equipped with acetylene 
generators. The remainder of these engines are mak· 
ing use of oil for the headlight illuminant. 

RECENTLY PATENTED INVENTIONS. 

Eleetrlcal Devices. 

PRINTING-TELEGRAPH RECEIVER.-J. 
D. WHITE, 50 Clanricarde Gardens, London, 
England. The prebent receiver dlfIers in var­
Ious ways from a simple form of printing-tel. 
egraph receiver and one more complex des­
cribed in. two former patents granted to Mr. 
White. The mechanism is operated by an 
electro-mechanical device by which the rotation 
of the type-cylinder is efIected by currents of 
one polarity sent along a Single wire, while the 
other cylinder i s  operated by currents of the 
opposite polarity sent along the same wire ; 
but the operation Is not limited to this  parti­
cular device. It  may also be operated by any 
o;f the other electro-mchanical devices used In 
receivers to rotate type wheels and to ell'ect 
printing. 

separated from the handle by a non-conducting 
shield, said plate having a stop-bar and a 
sp ring-dog connected with · a headed pin o r  
s c r e w  fa&tened o n  the upper side of the iron­
body. The Invention relates to i rons of the 
type disc lose d  III two prior patents granted Mr. 
Joyce. 

BED-COVERING.-E. W. BROWN, New York, 
N .  Y. Mr. Brown' s invention relates to cov­
erings for beds, couches, cribs, and cots. 'His 
I mp rovements enable the bed-clothing to be 
fastened in place easily and quickly so that 
the covering cannot be "kicked oil'," thus af­
fording p r otection to the I!leeper.  Cove'ring 
may be suspended In elevated p osition and ' in 
a way form a drapery, which depends from 
the suspended covering to the ·sldes and foot 
end of the bed, thus keeping from coming In 
con tact with the p erson, while prott!cting 
from drafts. 

or General Interest. 

Busintss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You will l1nd inquiries for certain classes of articles 

numbered in conRllcutive order. If you manu· 
facture these goods write us at o nce and we will 
send you the name and andress of the party desir. 
ing tlie mformation. I .. every ease it is neces­
sary to give the nUlDber or the inquiry. 

M U N N  &; CO. 
Marine Iron Works. UhlCR/itO. Catalogue free. 

p'!:c'l.'�;r I� �be�t ��t�F::'! t�:�r�: t';!p
:.rmatura core 

AUToS.-Duryea Power Co . .  Reading, Pa. 
Inquiry No. ii 4 3 !1 . - For clocks for It factory, 

which are electrical ly controlled from one master clock. 
For hoisting eIlllines. J. S. Mnndy, Newark, N. J. 

Inquiry N o .  � 4 40. -For th e  makers of the " Mer­
ritt " typewriter. or dealers in repair parts therefor. 

u U. S." Metal Polish. Indianapolis. Samples free. 
Inquiry No. ii441 .-For parties engaged In the 

manufacture or designing of clock cases. 
Handle & Spoke Mchy. Ober Mfg. Co . •  10 Bell St.. 

Ch all1'in Falls, 0; 

HINTS TO CORRESPO !'! O ENTS. 

Names and Address must accompany all letters or 
no attention will  be paid thereto.  This Is for 
our information and riot for publication. 

Beferences to former articles or answers should give . 
date of paper and page or Dumber of question. 

Inquiries not answered in reasonable time should be 
repeated ' correspondents will bear in mind that 
some answers 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 article not adver· 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

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

RELAY-MAGNET.-W. PALMER, JR., Rincon, 
New Mexico. The object in this case Is  to 
provide a simple and practical relay-magnet of 
a kind ' designed to enable the current from a 
local battery to be directed at will  through 
either one of two e lectromagnets by merely 
reversing. the polarity of the current on the 
main line at a remote point. 

SELF-LOCKING TACKLE-BLOCK.-J. O. 
w
�g3��I��

d
N':�t

!\��;ei-;I
�8,�

. 
manufacturers of light 

WALTON, Boston, Mass. The present Invention 
consists In a simple guard ' combined with or 
formed on the block on Its rear side just 
behind the cramping-pulley, so that the run 
of this part of the rope will  be thrown laterally 
away from the cramping-face on the rear side, 
but will not Interfere with the locking of the 
rope on the front side. A self-locking pulley· 
block ha s  been shown and described in a former 

Soientific Americp.n Supplements referred to may be 
had at the office. Price 10 cents each. 

MEGAPLEX RELAY.-R. A. ENGLER, Du­
buque, Iowa. In Mr. Engler's invention the 
Improvement relates to relays, and more par­
ticularly to a type of relay for increasing the 
ell'e c t  of feeble currents-such for Instance, as 
are employed in telephony. The structure Is 
such a s  t o  increase the ell'ect In various ways, 
and especially to permit several distinct de­
vices to act cumulatively. 

Hardware. 

SASH-FASTENER.-J. A. LONG, Spokane, 
Wash. In this patent the invention relates to 
a device for securing the meeting-ralls of an 
ordinary window-sash that operates in a verti­
cal direction. One object II!' t o  provide an im­
proved form of sash-fastener that will  engage 
the under face of the upper·sash rail and not 
be dependent upon the means of securing one 
portion of the sash-fastener to said rail .  An­
other, to provide an improved form of device 
that ' wlll  securely hold the ralls together and 
prevent unauthorized operation of the wlndow­
sash. 

WIRE-FENCE TOOL.-J. A. MILLER, Avon· 
dale Col. In the present case the invention 
pertains to tools employed in the erection and 
repair of wire fences, and has for its object to 
provide a tool of that character having detai l s  
of construction t h a t  adapt it f o r  efficient ser­
vice as a wire-stretcher and a staple-pulling 
Imp lement. 

LEVEL, PLUMB, AND INCLI NOMETER.­
J.  HAPPLE, Cleveland, N. Y. The purpose in 
this instance is  to . provide details  of construc­
tion for a device which adapts it  for conven­
ient and reliable Eiervlce to determine if an 
object or surface that may be fixed or movable 
I s  plumb, level or  inClined, and define the de­
gree of Inclination or deviation from a per­
pendicular or horizontal plane. 

SASH-LOCK.-C. W. RANDALL, Lockport, N. 
Y. In this lock the object In view I s  to pro­
vide a device which may be app lied to one or 
the meeting-rails of a pair of sashes, said de­
vice serving to hold the sash or sashes In ad­
judged positions for preventing rattling thereof 
under the pressure of wind, the device being 
readily adjustable to sashes of dlll'erent thick· 
nesses in order that It  may be used generally 
on dlll'erent sizes and styles of sashel!'. 

Hou sehold Ut ilitIes. 

SAD-IRON'.-M. JOYCE, Salt Lake City, Utah. 
To enable this Iron to compete commercially 
with cheaper i rons, the inventor casts the body 

patent granted to Capt. Walton. 
WINDOW-CLEANER.-J. C.  G. FRITZ, New 

York, N .  Y. The object of the Invention i s  to 
provide a windOW-cleaner more especially de· 
signed for use on windows of .locomotive-cabs, 
platform-windows of street-cars, and other 
vehicles and arranged t o  permit the engin,eer, 
motorman, driver, or other person to keep , the 
outlook-window perfectly clear from frost, 
moisture, dirt, and the like and permit at' a l l  
t i m e s  a c l e a r  vl/lw of t h e  p a t h  I n  front fJ't the 
vehi cle to avoid collisions. 

NON-RE,FILLABLE BOTTI.E .--,W. C.  BEAL, 
Fernandina, Fla. In this patent the Improve­
ment refers to a class of liquid-packages that 
are provided with means to expose or p revent 
the reuse of the receptacle after the contentS' 
have been removed, and has for Its object to 
p urovide novel details  of construction for a 
bottle and Its closure which will  ell'ectively 
prevent the refilling of the bottle after the 
contents have been partially or wholly de­
canted. 

GARMENT-SUPPORTE'R FOR MEN.-W. A.  
WRIGHT, New York, N.  Y. The purpose in 
this case Is to provide a form of garment-sup­
porter E'speclally adapted for ust! In connection 
with trouGers and so conBtructed that it  will 
Include a button or stud to receive a suspender­
end, a member for supporting engagement with 
a pair of trousers, a membe r, If so desired, 
adapted to prevent the upward movement of 
a belt, and a member whereby to apply the 
device to the inner face of the trousers wai st­
band. 

STEERING AND STEADYING MECHAN I S M  
FOR BOATS.-W. H.  YOUNG, T r o y ,  N.  Y. I n  
t h i s  patent the Invention has reference t o  Im­
provements in steering and steadying mechan­
Ism for marine vessels, the object in view being 
the provision of a simple means whereby the 
boat may be easily steered and also prevented 
to a great extent from rocking and pitching. 

C IGARETTE OR C IGAR B OX.-A. G. 
PSIAKI, New York, N. Y. The present in ven­
tion has reference to improvements In cigar­
ette or cigar boxes of the kind in which cigar­
ettes or cigars are originally packed for sale ; 
and an object is to provide a box of novel con­
struction and having a receptacle for holding 
matches furnished with each package. 'I 

In one Integral p iece, with guide-lugs project- NOTE.-COples of any of these patents wlll be 
Ing upward therefrom, and provides a wooden furnished by Munn & Co. for ten cents each. 
handle with a metallic connection-p late adapted Please state the name of the patentee. title of 
to lie between the lugs of the Iron-body and I the invention, and date of this paper. 

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

Inquiry No. � 4 4 3 .-For manufacturers of vulcan­
ized fiber specialties. 

American invention s negotiated in Europe. W enzel 
& IIamburger. Equitable Building. Berlin, Germany. 

Inqui ry No . li 4 4 4 .-For manu facturers of ma­
chines for turning and boring hub blucks. 

IF' Send for new and complete catalogue of SCientifiC 
and other Books for sale by Munn & Co . •  361 Broad way 
New York. Free on application 

lnqui t·y No. �44 � . - For manufacturers of bal­
loons. 

Fme m achine work of all kinds. Electrical instru. 
ments a specialty. Models bnilt to order. Page Ma. 
chine Co . . 812 Greenwich Street, New york. 

Inquiry No.  1i446.-�'or woodworking m achines 
for such work as dowels. skewers. etc. 

The largest manufacturer In the world of merry-go­
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, K an. 

tllquh-y �o.  �44".-F'or m(lnufacturers of heavy 
corded web blllg. . 

The celebrated " Horns by·Akroyd " Patent Safety Oil 
Illnlline is built by tbe De La Verlffie Refrigerating Ma. 
chine Company. Foot of East 138th Street, New York. 

I nqniry No. �448.-For machinery for making 
e arthenware water pipes. 

In buying or .elling patents money may be saved 
and time gained by writing Cbas. A. Scott, 340 Cuttler 
Building, Rochester. New York. 

Highest references. 
Inq llh-y No. � 4 4 9 . -For tbe addr, ss of the Furber 

Patent Shoe Company. 
. 

Manufacturers of patent articles. dies, metal stamp­
ing. Bc�ew machine work. hardware speCialties, machin .. 
ery and tools. Quadriga Manuiacturing Com pany, 18 
South Canal Street, Chicago. 

Inqlliry N o .  � 4 ;j O . -For t h e  a ddress of the U. S. 
Silver Co .. also of t h e  Crown Silver Co. 

Patentable. combined working machine for sale. For 
cabinet m akers. macbinists, amateurs. IIaA capacit,y 
of 12 dl1l'erent apparatus. Foot power. Also a working 
bench to match. All rights to buyer. Sold separately 
or together. Bucldig. Eust is. Neb. 

Inquiry No. ;1 4� 1 . -For manufacturers of machln. ery for makmg tooth brnshes. , 
FOR SALE. -S5 H. P. Berger Gas Engine. A splenald 

enldne at a bargain. B u rrell & Morgan., Elkhart, Ind. 

N!n���r�I:';�;lc
:iI1�a�i;g�f�t.

he address of the Pyle 

FOR SALE.-Home and foreign patent rights covering 
Colttcblnatlon Pastry Knife. Com prises five utilities. 
Cost S cent. to manufacture. A d apted to mall order 
custom .  F. A. Tobler. Bisbee. Arizona. 

Books" referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marbd or label ed. 

( 9378 ) H. L. J. says : I was recently 
shown an optical i l lusion which puzzles me. 
A chicken feather was p laced near my eye, and 
looking through it' at my hand with fingers 
slightly opened, and distant about 15 Inches, I 
saw the bones in my finsers, as clear and dis· 
tinct in outline as with ,the X·ray. So did 
others of the party. Again, the feather held 
in same manner between the eye and the sun 
when near the setting horizon , showed all  the 
colors of the rainbow in same order and posi­
tion. Please give the phi losophy of all  this. 
A .  'ThE' experiment you made i n  looking 
through the meshes tn the feather was an ex­
periment In dlll'raction. When you looked at 
your finger held at a distance from the feather 
you saw a fringe o r  shado w which followed 
the outline of the edges of the finger. It did 
not resemble the outline of the bones at a l l ,  
as t h e y  are s e e n  o n  'the fluorescent screen by 
X·rays; By the X-ray yo .. see the bones a s  
shadows, larger at the joints ; y o u  s e e  t h e  tap· 
erlng shafts of the bones also. Here you only 
see the outline of the flesh of the fingers in a 
double . line on each side of the finger. ' To test 
the matter use a lead pencil or a stick of about 
the size of the finger, and you can see the bone 
In a stick exactly a s  well as In your finger. 
There has been a very Ingenious toy cal led the 
"bonescope" made on this basis. A p iece of 
fine cloth is  stretched over a half·lnch hole In 
a bit of wood, which may be two inches across 
and a half Inch thick. On looking through the 
hole in the center you may S'ee a l l  that you 
describe. The colors seen on the horizon and In 
looking at the setting sun are due to the Inter .. 
ference of light. You will find all these ap· 
pearances described, under "Dill'raction and 
Interfe rence of Light." The experiinent i s  very 
curious, but Is explained without difficulty. See 
Weight' s "Light," which we can furnish for $2 
mailed. 

( 9379 ) G. E. C. asks : 1. How many 
cubic feet capacity would be necessary in a 
tank or other reservoir, holding compressed air 
at a pressure of 200 pounds to the square inch, 
at  the start, to run an engine furnishing 1 

in1n
e����J;!n� ' � 4 � 3 .-For makers of " bower·barll'· horse-power one hour ? How large If the p res· 

sure was only 100 pounds at start ? A.  An 
InII�':.'t,.i[lrs�::q���iti·

e-;�or dealers In sulphuric aci d engine running at a uniform air pressure of 50 
I n:l.u lry No. � 4 � � . -For a sm . n  ice machin e. pounds per square inch, at one half cut-oll', 

;"�YIY I�s'i,?t expensive, and which 'is realy suitable for require s 13 y" cubic feet of free air per min­
ute, delivered ' at ordinary temperature. The 

Inqu iry No. 54�6. -For the address of Geo. W. I f ' f h '  h k Shaw, mann fact urer of wooden mantels, col\1 and gas 
Bl1PP y 0 aIr rom a Ig -pressure tan , say 

grates. of 200 pounds to 50 pounds, reduces the tern · 
m!�.?8uJf�:�h i�:�rmb!��f

aFee�I��;�t�r 1::".!�:s�:' 1 perature over 300 deg. F. with an expansion o f  
voir or tan k c a n  be ascertained lit a distance of 4 or 5 about two a n d  one·ha lf volumes ; so that If 
mlles. heat can be added to the air after expansion 
e
l�

t
��1��

1 l
�; •. �41i8.-For manufacturers of stamp- from the tank, a considerable economy may he 

Jnqnh'y No. � 4 �9 .. -For machines for making obtained in using compressed air  from both 
paper bOlte. and cartons. pressures. The tank must have a reserve C:l-
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pacity for the engine running p ressure at 50 
pounds, and, therefore, the relative volumes 
being 1 4 1-:J a t  :WO pounds and 4 1-3 at 50 
pounds, we find that the tank shoul d  have a 
capacity of 81 cubic feet at :WO pounds pres­
sure, or say 3 feet diameter by 12 feet in 
length ; and for 100 pounds initial  pressure a 
tank twice the capacity, or 4 feet diameter 'by 
1:1 feet long. 2. Could a windmill  be used for 
compresing the ail' ,  thus conveying the energy 
of the wind to the engine, and thence to a 
dynamo, fol' electric l ighting, etc. ? 'Vould we 
not by so doing conve r t  the unsteady, jerky 
motion of a windmill  to an even, steady motion 
sui lalJle for any purpose 'l A. A windmill  can 
ue u�,.ed for compressing air to run a motor 
for driving' a dynamo, and with ample storage 
the 24>-hour day ' s  work of the windmi l l  may be 
,tared for supp lying the evening light current, 
either by compressed air or by direct driving 
of a dynamo and charging storage batteries. 
See SCIl!JNTII<'IC .A�1ElncA� S UPPLEj)nQ� rr Nos. 
70U, 606, on windmil l s  for electric supply. 
3 .  About what power would one get for use on 
the dynamo from an ordinary 8-foot windmil l  
with t h e  speed of wind at which i t  w o u l d  do 
satisfactory work rnmp ing from an 80-foot 
well 'l A. An 8 'i2 -foot windmill  i s  only equal 
to one-tenth of a h orse-power in a 16-mile-per­
hour wind, and is totally unfit for transmission 
of pneumatic or electric power for any avail· 
able work. A 30-foot mill  is a useful source 
of power for such work, or equal to 3 horse­
power in a 1 6-mile wind. 4 .  How many gal­
lons of water flowing from an elevation of 50 
feet, when app lied t o  a water motor, will  give 
1 horse-power for one hour '! If I could not use 
the compressed air as above suggested, could 
not the wind and water method be used '! A. 

1<'our thousand gallons of water falling 50 
feet in one hour are equal to one theoretical 
horse-power, and in the way you suggest may 
be made available for constant power by a 
reservoir of 1 2,000 or more gal lons. A wind­
mill 25 feet diameter, which has a capacity of 
0,000 gallons per hour, 50 feet high, in a 16-
mile wind, and with an adjustable pump which 
will work in any wind down t o  8 miles per 
hour, may be made a useful source of power. 

INDEX OF INVENTIONS 
Fo,:" which Letters Patent of the 

United States were Issued 
for the Week Ending 

April 19. 1 904 . 
A N D  B A C H  B B A I U N O  T H A T  D A T E  
[ See' note at end of list about copies of these patents.] 

Adtl�, making ortho-oxy-carbou, G . Wich� 
mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  757 J 702 

Addillg or subtracting machine, J. II. 
J\la.r�iIl . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  758,013 

Adve rtu5111g and exhibiting paints, \vall 
finishes, etc. , device or means for, J .  
l!\ Gould . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  757 , 549 

Ail' eornpressor, J. C .  Williams . . . . . . . . . .  757, 704 
Ail' compressor unloading uevice, W. S. Fail'-

llurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,901 
Air purifier, .J. �. Macardle . . . . . . . . . . . . . . . . 757, 475 
Antiseptic attachmt�nt, telepholle, H. L. 

Thompson . . . . . . . . . . . . . . . . . . • . • . . . • . • •  757,850 
Alll'on, stOI'lll , G. A. Hughes . . • . . • . • • . • • . •  757,749 
Autohul'p, E. E .  Cruger . . . • • . . • . . • . . • . •  757, 890 
AutomolJile fender, A .  Miesse . . . . . . . . . . . .  758,014 
Automohile8, propulsion of electric, J. W .  

Ay ls\vorth . . . . . . . . . . . . . . . . . • . . . . . . . • . •  757 , 7 1 5  
/nvnillg cover, automatic, W. R. :M u d d  . • . •  758 016 
Axlp, J. iI . .l!Jntrekin . . . . . . . • . . . . . . . . . . . . . .  757;444 
Badges, buttons, mirrors, etc. , shell and cov-

ering thcrf'for for, W. IIOl'llich, Jr . . . .  757, 744 
Bag. See Odorproof bag. 
Hand o r  strap brake, l\1iddle-'�on & Smith . .  757,480 
BalTel, kraut dispensing, T. W. McFarland. 757, 9::l1 
Bulh adjustable frame, combined automatic 

shower and vapor, IAnendolI & Houghten 757,933 
Bath spray , V. C .  Van ' t  Woud . . . . . . . . . . . .  757,791 
Batl\ . tubs, etc. , leg fastening for� T. W. 

SImcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,974 
Batte�'� plate8, apparatus for castiug, J. 

BIJ u r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Battery plates, making storage, J. Bijur . .  
Bedelothes holder, F. �. Germain . . . . . . . . .  . 
Bedstead and chest, folding, W. A. Arnold . 
Bpdstead fastener, II. H. IIir8ch . . . . . . .  . 
llplt fastener, Junkin & Alexander 

.
. . . . . . . •  

Bt'lt f(:u�tening implement, 'V. W. 'Voodley . .  
BL"ltillg and making same, machine, B .  G .  

757 , 7 1 9  
757 , 7 1 8  
757,451 
757,430 
757, 924 
757 , 662 
757, 589 

IIarl!:'y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,919 
Binder, loose If'af,  J. 'Yo Hnsing . . . . . . . . . .  757, 660 
Bill(]pr, temporary, VV. J. Rile . . . . . . . . . .  7G7, G82 
�inding-, A. S. ,,"7oodard . . . . . . . . . . . • . . . . . .  757, 990 
Hindiug post, S. C .  Houghton . . . . . . . . . . . .  757, 809 
Blall li::s,  IIH'eJ�anisrn for fepdi1lg thin fiat 

ftc·xiule, L .  A .  Mayall . . . . . . . . . . . . . . . .  757, 667 
Blasting compound, J. Tollner . . . . . . . . . . . .  757, G9;J 
Block system emerg(>llCY apparatus, F .  V. 

rrhoIIlpson . . . . . . . . . . . . . . . . • . . . . . . . . . . .  757, 692 
Blotter attachment, dpsk, J. I. Haycraft . .  757 , 02 1  
Board for building pUrI)()::Sps, A. B.  K e y e s  . .  757 , 812 
Boards from 8truchll'cs, imvlempnt for de-

tachillg, 1,\ Guenther • . . • . • . . . . . . . . . . . .  757,915 
Buat, J. C.  Nichol . . . . . . . . . . . . . . . . . . . . . . .  7u7, 832 
BoilerR, ch.'.Uling and restoring, A .  R .  Ray-

IlU'l' • • • • • • . • • • • . • • • • • • • • • • • • • . • • • • • • • •  7u7,839 
Book leaf raiser, Sebastian & Stoebe . . . . . .  757,779 
Boot or shoe for athletic purposes, P .  A. 

,7aile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boring m�H'hine, C. E. Gadfiehl . . . . . . . . . . .  . 
Bol'iug tool, expansion, W. Pohlman . . . . .  . 
ButtIt', Rlne & HE'rlllion . . . . . . . . . • . . . . . . . •  
Bottlp, J . . Auld . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
BoUlt', non-r<,fillahle, T. :\1. '"Vood· . . . . . . .  . 
BottIt', Ilon-l'PiilIable, A . Oullie . . . . . . . . . . .  . 
Hottlf.' soaking apllal'atm�. ",V. B. ","'right . .  
Bottlt' stOPlH'I' awl OPeIll'r, F. Goodrich . . . .  
Bowling nlIpy, A.  lIerbst . . . . . . . . . . . . . • . .  
Box, }L )1'. Middleton . . . . . . . . . . . . . . . . .  . 
Box alld . cuttpr for goods in rihbon form , 

('omhmf'd, Ir. D. Seott . . . . . . . . . . . . . .  . 
Box forming machine', S. Y .  High . . . . . . .  . 
B l':I('('lpt, expansive, M . S .  Rodenbprg . . .  . 

757,983 
757, 734 
757, 494 
757 , 647 
757, 714 
757, 707 
757,D55 
757,5�)5 
7G7, 548 
757, 922 
757, 827 

757,844 
757, 870 
757, 772 

Bl'aeket for ullivprsal stands or supports 
A .  L .  Hobbins . . . . . . . . . . . . . . . . . . . . . .  : 757, 498 

Brake handle, C .  J. Keplillger . . . . . . . . . .  757, 468 
Briel;;: car, elevating, A . . T. ZilkN' et al . . . .  757 , 7 1 0  
B r i e k  machille, Randall & Vallnpman . . . . . .  757,961 
Brick mold, C rapp & Jj..,inch . . . . . . . . . . . . . . . .  757,726 
Bridge, E .  L .  & J. C .  Dildine . . . . . . . . . . . .  757, 80·1 
Bridge construction, S. W. Hill . . . . . . . . . .  757, 552 
Bridge construetion, arch, S .  W .  lIill . . • •  757,553 
Bridle bit, C .  G .  Olin . . . . . . . . . . . . . . . . . . . .  757, 954 
Broiler, .J. Frye . . . . . . . . . . . . . . . . . . . . . . • . .  757, 864 
Broom, F .  R. Lay • . . . . . . . . . . . . . . . . . . . . . . .  757 , 81 8 
Brush, floor or like, F. Neidf'nlmch . . . . . . . .  757, R�1 
Brush, fountain, A .  B .  IJandreth . . . . . . . . . .  757 , 62 8  
B rUSH, fountain, D. E .  Dunkle • • . • . . . . . .  757, 897 
Brush holder, a ntiseptic tooth, J. A .  Coch-

rane . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  757,885 
Brush with washing devicf', tooth, F .  11�ritz . 757, 007 
Bucket or pail fastener, R. Steidl . • . . • • • •  757,848 

Scientific America.n 
Burglar and fire alarm, M. Nickels • • • • • •  
Burner. See G a s  burner. 
Burner, J. D .  Green • • • • • • • • • • • • • • • • • • • • • •  
Button, combination collar and cuff, A. E. 

Strang . . . . . . . . . • • . . . . • . • • . • • • • • • . • • • • •  757, 978 
Button, garment, R. Steiner • • • • • • • • • • • • . •  757,576 
Cabinet, L. Pedpl'::son . . . • • • • • • • • • • • • • • • • • . •  757, 957 
Cable grip, rr . . J. Cook . . . . . . . . . . . . . . . . . .  757, 724 
Cable ten8ion regulator, overhead, J. E'. & 

D. J. McKay . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Camera focusing device, M .  Schell . • .  

-
. . . . . .  . 

Camera, photographle, II. P. Tattersall . . .  . 
Camera, photographic, J. A. Pautasso . • . .  
Can capping machuU', F .  Rogers . . . . . . . • . •  
Can capping machine, J. T .  Wilmore • . . . . .  
Cans, apparatus for exhausting air from 

fruit, R .  C .  Davis . . . . . . . . . . . . . . . . . . .  757, 895 
Candy flatting machine, H. G. Lange . . . . . .  757, 472 
Cane crusher, sugar, Wilson & Crumbly . • . .  757,988 
Car brake, W .  Gossett . . . . . . • . . . . . . . . . . . .  757,910 
Car brake and starter, combined, Kellogg & 

Swain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 81 1 
Car, dump, A. King • • • . • . . • . • . . . . . . . . . . . . .  757,7G3 
Cal' engines, apparatus for controlling the 

speed of motor, A .  Krebs . . . . . . . . . . . . . .  757,815 
Car fender, H .  Howe . • • • • • • . • • . • . . • . . . . •  757, 746 
Cal' fender, E .  Sherwood • . . • . • . . . . . . . . . . • .  757,845 
Cal' friction and direct-acting spring draft· 

rigging, combined, F.  B .  Tmvnsend . •  757,579 
Cal', motor, W. G .  Wilson . . . . . . . . . . . . . •  757, 53:1 
Car o r  engine replacer, IP. J. F('wings . • . •  757, 608 
Car, ore, C .  Canclini . . . . . . . . . . . . . . • . • • • •  757, 860 
C a r  replacer, C. A. Fischer . . . . . • • • • • • • • •  757, 902 
Car wheels, making, H .  V. Loss • • • • . • • • . •  757,819 
Cars, flexible metal pipe coupling for con· 

neeting the air and steam pipes of rail-
way, G. D .  Pettingell . . . . . . . . . . . . . . . . 757,493 

Carbid, producing, W. S .  Horry • • . • • • • • . •  757,617 
Carbureter, S .  A .  Lockhart . . . . . • . . . . • . . •  757,935 
Cashiprs, registers, and recorders, keyboard 

mpchanism for mechanical, Dement & 
Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,601 

Casting m achine, J. Bijur • . • . . . . . . . . . . . . .  757, 720 
Casting open-work structures, apparatus for, 

J. Bijur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,721 
Cement kiln cleaning machine, C .  J .  Van 

Doren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 522 
Cementing material and making same, T .  

W. C appon . . . . . . . . . . . .  ; . . . . . . . . . . . .  757, 8R3 
Chain, drive, E. F. Morse . . . . . . . • . . . . . . . .  757, 762 
Chair fan or mirror attachment, rocking, 

J. 1,\ Yoho . . . . . . . . . . . . . . . . . . . . . . . . .  . 757, 857 
757,488 
757, 869 
757,561 

Chopping block, butcher's,  .J. T .  N ichols . •  
Christma s  tree candle holder, H. G .  Hess . .  
Chuck, C .  R. ]\loon . . . . . . . . . . . . . . . • . . . . . .  
Cigar manufacturing machine, B .  Wert-

heimer . . . . . . . . .  , . . . . . . . . .  , . . . . . . . . . .  , 757, 584 
Cigars with smoke improving portions, pro-

viding, n. F. M .  Thoms . . . . . . . . . . . . 757,514 
Circuit controller for induction coils, R. 

Varley . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  757, 7!)2 
Clothes drier. P .  A. Ringnell . . . . . . . . . . . . 757, 497 
Cluster sooket. .T.  n .  Dale . . . . . . . . . . . . . .  757,441 
Clutch mechanism, Jj"'ord-Smith & Coventry 757, 805 
Coal tipple structurf', T. W. Fitch, Jr . . . . .  757, 732 
Cock safety attachment, gas, B .  F. Ed-

wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 652 
Coff!:'e roastf'r. J. E.  Herriott . . . . . . . . . . . . . .  757,74� 
Coin controlled anparatus, W. Webber . . . .  757, 530 
Coin controlled dispensing apparatus, D. 

Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 6BO 
Coin counting" and packaging machine, E. 

N .  Gilfillan . . . . . . . . . . . . . . . . . . . • . . . . . •  
Coin detector, 1,\ G . Hartell . . . . . • . . . . . .  
Coke oven, retort, A .  C .  Kloman . . . . . . . • . •  
Coke oven, l'('tort, W .  1\1. Scott . . . . . . • . . . . .  
Coloring machine, A. C . Hough . . . . . . . . . •  
Commutator, automath', .J. H .  Mercadier . .  
(1ompound <'ngine, S. Rothschild . . . . . . . . .  . 
(;omputating- m achine, Scott & Taylor . . .  . 

757, 612 
757,741 
757, 469 
757, 50n 
757 , 554 
757,942 
757, 965 
757, 508 

C'ollcretp pilf's, sectional core for making, 
G. H .  Poor . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 767 

Conveyor spout coupling, sectional, C. F. 
Spf'ncel' . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  757,573 

Conveying apparatus, material, H .  Marcns. 757,477 
Cooking retort or kdtlf', O .  Hubbell . . . . • .  757, 555 
Cooling apllaratus, E. P. F. Magniez . . . . . .  757, 822 
Copper and zinc from ores, electrolytically 

extra ding. S.  Laszczynski .  . . . . . • . . . . . .  757,817 
Cot, P. D .  Heather . . . . . . . . . . . . . . . . . . . .  758,008 
Cream separator, C .  T .  McCarroll . • . • . . . .  757, 669 
Crusher. See Cane crusher. 
Cultivator, O .  H .  Cloyd . . . . . . . . . . . . . . . . . . .  757,862 
Curtain and shade roller holder, com-

bined window, A. F. Gilbprt . . . . . . . .  757, 547 
Curtain drying and stretching frame, lace, 

G. P. Hullings . . . . . . . . . . . . . . . . . . . . . .  757, 930 
Curtain fastener, P. P. Pfieghar . . . . . . . .  757,838 
Dam, portable power, r.r. F. Gilliland . . . . . .  757,9(y') 
Dental appliance, W .  T .  Lyon . . . . . . . . . . . .  757 , 938 
Desk, hotel register, J. I .  Haycraft . . . . . .  757, 920 
Disinfecting apparatus, A .  Giersiepen . . . .  757, 806 
Display rack or case, C.  D. Allen . . . . . . . .  757 , 643 
Distillation of wood and prodnction of char-

coal, apparatus for the, H. A. Mackie 757, 939 
Draft and buffing mechanism, F .  ".,.. Ritter, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,841 
Draft device, C .  R. Davis . . . . . . • . . . . . . . . .  7u7,9f15 
Draft equalizer, E .  11\ Moran . . . . . . . . . . . .  757,761 
Dredger o r  shaker, powder, C .  E.  Grape-

wine . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . .  757,912 
Drilling and automatic centering device, 

McElwain & Young . . . . . . . . . • . . . . . . .  
Dust guard, E .  J acquemin . . . . . . . . . . . . . . .  . 
Dyeing apparatus, automatic, J. M arshall . .  
Electric arc rupturing device, S .  H .  Short. 
Electric controller, A . C .  I�astwood . . . . . . .  . 
E'lectric furnacf', Horry & Price . . . . . . . . .  . 

757,950 
757, 460 
757,47R 
757,782 
757, 898 
757,62 1  

Electric lighting and power system, W .  A .  
Turbayne • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,605 

Electric motor, reciprocating, A. F. Christ-
mas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,991 

EI('ctric l'esistanc€' furnace, E .  Jj'. Price . . . .  757, 634 
Elpeil'ic s\vitcb, G .  H. Whittingham . . . . . .  757, 853 
}jJlpeiri(' switch, C .  F. IIopf'well . . . . . . . . . .  757, 925 
Electric switclws o r  the likf', means for 

pl'oteeting live parts of, VV. McDevitt. 757, 830 
Electrical gpnerating system , ,"Y. A. Bole . . 757,436 
Electrolyti(' deposition apparatus, W. .T. 

& .T. H .  Jory . . . . . . . . . . . . . . . . . . . . . . . . .  757,557 
Electrotype plates, mechanism for holding, 

C .  W. Ebprhard . . . . . . . . . . . . . . . .  ' . . . .  757, 603 
Elevator brake mf'chanism, A. Sundh . . . .  757,789 
Elevator hoisting gear, A. Sundh . . . . . . . • . .  757, 788 
li:mbossing machine, II .  S .  Maidhof . . . . . . . .  757, 758 
Embos�ling- machine platens, rotary support 

for, H .  �.  Maidhof . . . . . . . . . . . . . . . . . . . .  757,759 
End gat€', O .  B .  Rf'ynolds . . . . . . . . . . . . . . . .  757, 680 
Ii:nginf' ,yhistle attachment, gas, 'Y. L .  Paul 757, 673 
Engines, fi.ywheel for quick-running inter-

nal t'ombustion, F .  Reischenbach . . . .  757, 636 
Envelop nnd sheet of paper, combined, R .  

N .  W i l t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 801 
Envelop fastener, G. D .  Barber . . . . . . . . . .  757, 716 
Envelop or expanding wallet, A .  Bushnell, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 596 
ExcavatorR, car plaC'ing attachment for, H .  

II. George, J r .  . . . . . . . . . . . . . . . . . . . . . . .  757,450 
E'xcavators, car placing attachment for 

power, H .  II. Georg!:', .Tr. . . . • • . • . . • . .  757,449 
Exercising apparatus, G. Yoergpr . . . • . • • •  757, 709 
Explosive componnd, J. P .  Arnold . . . . . . . .  757 , 7 1 3  
Explosive engine, H .  R .  Palmer . . . . . • . . . .  757, 632 
E xtension table, .J. & F. Dobrodenka . . . . . .  757, 54'i 
Eye shade, N. R. Wicker::sham . . . . . . . . . . . .  757, 854 
J<Jyelet, J.  C .  Eng<']s . . . . . . . . . • . • • . • . . . . . . .  757, OOti 
I'�an, 11'. N .  ROf'hrieh . . . . . . . . . . . . . . . . . . . . . .  757,774 
Fan, electric, F .  N. Roehrich . . . . . . . . . . . .  757,773 
Iran for diSinfecting purposcs, ,"V. W .  Ross-

iter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 6R4 
]1\'('d ('utter, }1'. ITarnachek . . . . . . . . . . . . . . •  757,614 
I" epd :wat.er heater, .J. FJ.  Lewis • . . . . . . . .  757, 665 
Feed watpr heatf'r, S. W. Simpson . • . . • . • .  757,840 
Ff'ed water rf'gulator, J. B .  Perkins . . . . . .  757 , 8:H 
Pence post, V .  E .  Rnn dall • • . • . . . . • . . . . . . •  757 , D 62 
I" ence post, M .  C .  Wix . . . . . . . . . . . . . • . . . . . .  757, 989 
F(�nce post, H .  J. Donahoe . . . . . . . . . . . . . . . .  758, 002 
FClH'P weaving machine, wire, A. E. Blas-

hill . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  757 , 646 
Fence, wire, W .  B . Hug-hE'S . . . . . . . . . . . . . .  757, tl2g 
}1"'ender. Ree Automobile- fender. Car fender. 
J,"'ire alarm, T. Ii'. Litaker . . . . . . . . . . . . . . . .  757,934 
l;'irenl'oof building construction, G . A .  Turn-

bull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757 , 5 1 D  
Fish line reel, E .  D .  Rockwell . . . • . . . . . . . .  757,964 
Fluids, apPAra tus for regulating the flow of 

.J. J. Royle . . . . . . . . . . . . . . . . . . . . . . . . . : 757, 502 
Fluids or solid materials, apPHl'atuR for 

operating on finely-divided, J.  I�uhne . .  757,757 

�olding table, W .  R. Montgomery . . . . . . . .  757,481 
Ii 000 products, apparatus for preparing 

cereal, J. H. Miller . . . . . . . . . . . . . . . . . .  757,045 

Iii St " Foot and 
ar Power Screw Cnttinlg 

An�!fd�tic Lathes 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

____________ S_eo_eca Falls, N. Y., U. S. A. 

60 Cents On Y o u r  F i rst 
Be l t ing  Cost, And Breaks 
A n d  G e n eral Belt  Deb i l ity 
Costs Y o u  A C o u p l e  Of 
Dol l ars Every Now And 
Then,  Where's The I n i­
t ia l  Sav ing  G o n e ? 

�CHI��£�
e
�d}��l�d�ea:t i�! 

cost isn't so much. Dixit; Belt Leather Book tells. 
C HA!S. A. !SCHI EREN & CO. 

NEW YORK : 52 Ferry St. PITT"ln':-'RG : 243 Third Av. 
CHICAGO : 92 Franklin ::;t. PHILADELPHIA : 228 N. Third St. HOSTON : 192 Lincoln St. DE:SVER : 1519 Sixteenth St. 

HAMBURG : Pickhuben 4. 

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

Booklet Free 
VEEDER MFG. CO. 

Hartfol�dt Conn. 

Oyclometers, Odometers, 
Tachometers. Cownters 
and lnne Oastings. 

You Drink Down Disease 

BERKEFELD 

every t i m e  you take a draught of 
water that has not b e e n  filtered.. 
Impurity l urks in it. G erms of 
disease canDot be seen, but they 
cannot pass through the ce]e­
brated 

because it is so scientitlcally constructed 
as to suppres� every atom of solid matter 
in the waLer, thorough1y pnrifying it. 
Will giv e one gallon of pure water in 4 
minutes. 

No trouble to clean or keep in order. 
F I LTER C O . ,  4 Cedar Street, New York 

STEAM TURBINES. - TH EIR CON-
struction. Operation and Commercial Applicat ton. 
SCIENTJ]'lC AIU ..Ii] R. I CAN SUPPLEMENTS 1 306. 130,", 
130S, 142Z, 1 4®�, 144'-, 13,-0, 13'-Z. The 
articles have all been prepared by experts in steam 
engineering. Price 10 cents each. by mail. Munn & 
Co . . 361 Broadway, New York City, and all newsdealers. 

WORK SHOPS 
of Wood and M etal Workers, with-
out steam power, equipped with 
BA R N E S '  FOOT POW E R  
M AC H I N E RY -
allow lower bids on jobs, and give 
greater profit on th e work. l\lachlnes 

'sent on trial if desired. Catalog Free. 
W. F &. J O H N  BA R N ES CO. 

Established 1872. 

1 99 9  R U B Y  ST. , ROCKFO R D ,  ILL. 

FOR LIGHT A N D  MEDIUM WO R K  
this llew 14 inch 

,--B. F. BARNES 
Uprigut Drill is th e best tool made. 

SUbstantial, well built. up to date. T b e  
driving power is strong and positive-the 
!i{i-��TR ���� gli1��iii��

e
t�

a
;4:i��t�P1ig:d-

ing matter on request. 
B.  F.  BAR N E S  C O M PANY.  Rockford , I I I .  

T O  M I N E  O VV N E R S You need a }[oi�ting Engine. You want the best, &trongest, �h;I�Si� ����lh�o���:te engine 
!Lnd yet the g r e a t e s t  
saver o f  money. 
for our free 
and state the size 
gine you want. 'Ye 
build them fot mines, 
qnarries and docks. Both 
f r i e t i ,) n  and g-eared 
hoist, (j to l;,() H. I' 
�WG1NPE�il��1,:'JrJg�"n41�ai��x l'�f�:�,R�1����� �n��

'
��

E 

EASTEIL, O.l<.FICE, 1 1 5  Liberty �tred-, New York City. 

Price 
$ 1 6 . 

Volt 

GAS ENGINE · IGN ITERS 
for l\Iarine. Stat�onary and 
Automobile engm es. 'Yin 
save their cost many times 
over in one year. 

Write for circulars. 
The C a r l i s l e  & Fi nch CO . . �3D E. Clifton Ave." Cincinnati, 0 

Ammeters 
Pocket size, but large enough for accuracy 
and practical use. Various r anges f";,, test­
ing batterimL electric Jig-nt, telephone aIH] 
ot her circuits, etc A]so, Voltmeters and 
Amm eters for gelleral measurements. 

pr-Senrl Jor Circular. 
J . . M. PIGNOLET, 80 Co rtlandt !St . . Xew York, N.Y. 

T H E  M I ET�"�fro� E ISS KEROSENE 
j t o  6 0  H .  P .  and GAS ENGINE 

oJl1rns K EnO�E:NE cheilper and safer than g:asolme. Automatic, 
simpl.;, reliable . � 0 electric bat-
�i�I;T. orl;�l�:d ��e

!1i·re(�;1�f���1;f;lrl� 
tl.\'n:ltno for electric lJp:htinp:, charg ill)!' stora.!l,'� batterieb, pumping and 
all power purpoPole!>l.. A. 3HE'J'Z. 1 '!R-1:\"- �lO'J'T ST., 1\ I< W  YORK. 
ADOPTEJI RY IT. 8. HOVERNM ENT. 
]Ii�hc!ilt Award, direet elJUp!ed Generator Set, "Paris I<�Xp()SitlOn, 1 900. 
Gold Medal. Pan ·America}) Ex­

position, 1901. Gold Meda,}, Charleston, S. C., Exposition, 1902. 

Ifoods, apparatus for rd.aillitlg" llL'at i n  b'. 
l!""'rui� ' 

o:5Y;�rry ' 1;0';';,' ' .i. ' 'l:}: ' i;};l;��r'r; ' : : :  : ': : : : +g�;gg� 
I1'l'uit or vt'geialJle t'ye extl'aetor, It. Pattcr-

]j'rui���
l 

t��<�tir;g: ' c'. ' 'It: . 
\vii���' . : : : : : : :  : : :  +g+:�;m 

Furnace S (; J)avidson 71".7 412 
f<'urllace : O.  \Yundrack : : : : : : : : : : : : : : : : : :  7�7 ; u;J6 
FUl'nacp, Mylill & \\'hite . . . . . . . • . • . • . • . .  7G7, !J4U 
U'urllaee ash C'huV" .I!' • •  J. Blum . . . . . . . . . . . .  7G7, 4:m 
]:i'urllaces, meallS for opprating hydrocarbon 

burners fo1' llli:' t allurg-ieal, H .  W. Falk. 757, ti06 
Punillg dip, metallic,  n: Ewart . . . . . . . • . •  7Q.1, 86� 
]i'urring, ,vall, .1. II . .l\T ichol�Oll . . . . . . . . . . . .  7G7, 48U 
Fuse makillg rnachiTlt', Lispenard & Truytel' 7G7, 080 
Gam(', 1'. D. Bird . . . . . . . . . . . . . • • . . • . • . . . .  707 4:J4 
Game, .J. R. Knupp . . . . . . . . . . . . • . . . . . . . • . .  757

'
470 

Game hoard, D .  Stanger . . . . . . . . . . . . . • . • . •  757
'
971.) 

Vamn ta ble, J. S. Croxford . . . . . . . • • • . • • •  757 :440 
Ual'ment support!:'r, T. ),1. 'Vheless . . • • • • • •  7lJ7, 701 
(las llattery, J. II. Rdd . . . . . . . . . . . . . • . • . •  757, 637 
Gus burner, O . D. Cornell . . . . . . . . . . . . . . . •  757, 651 
Gas burner :l ttachment, .K  D. McCahill . •  757, 482 
Gas generator, H. C. Hanson . . . . . . . . • • . •  757 , 61 5  
�as gellc�rator, acetylene, ,.y . . r. Stinson . •  757,577 
has generator, acetylelIf'. G .  A .  Bidwell . .  757, 875 
Gas generator and burner, oil, J .  P. Tirrell 757, 980 
Gas holder, .J. H .  Coke . . . . . . . . . . . . . . . . . . 757, 887 
Gas meter, dry, S. KozminSki . . • • . • • • • • . •  757,W.!7 
Gas mixl'r. A .  M. Gummpr . . . . . . . . . . . . . . . •  757, 9 1 6 
Genr cutting machine, 'V. A. Twilling . . . .  757, 6f)() 
Glass melting furnace, M. M. Maher • . . .  7;')7, 666 
Glue and gelatin from bones, making, H .  

Hilbert . . . • . . . . . . . . . . . . . . . . . • • • • . • . • • •  757, 658 
Golf baU, T. C. Crawford . . . . . . . . . . • . • • • •  757, 600 
Governor, engine valve, C .  Kuhlewind, 

Governor, speed, C .  Robinson . • . .  :�.
8
:?:?: 

Grain drill, L. E. Roby . . . . . . . . . . . • • • . • • •  
Grain screpn, F.  E�redl'eJl . . . . . . . . . . . . . • • • •  
Grate o r  llreplace, til'e, F .  J. Bostel . . . . . .  
Greenhouse o r  other glazt'd stl'ncturC', C. 

B .  Weathered . . . . . . . . . . . . . . . . . . . . . . .  . 
Grinding 01' sharpening device, 1.  M .  Rost' . .  
Grip fastener, multiple, H .  A. ::\le'y(�rcoru . 
Guns. auxiliary barrel for breech loadillg, 

,r. C .  Tasker . . . . . . . . . . . . . . . . . . . . . . .  . 
Hammock stand, folding, G . .  If. Allen . . .  . 
Haruess, 11"'. J. Hchenl;,: . . . . . . . . . . . . . . . . . . . •  
Harp, '1'. J . IIisRcm . . . . . . . . . . . . . . . . . . . . • .  
Harvesting machine divider, G . "Tilson . . .  . 
Hat trimming machinC', .I!'. C. Craw . . . . . . .  . 
Hcadlig-ht, electric, ",V. II . NOl'thull . . . . . . .  . 
Heating, electric, 'V. S.  Horry . .  757,618 to 
Heating, electriC, E. I;'. Price . . . . . . . . . . • •  
Heating fUl'nact', hot ail', E .  A .  Tuttle • •  
Hinge, .T.  'V .  Skilton . . . . . . . • . . . . . • . . . . . •  
Hinge, frietiona 1 locking, P. C .  Palmer . . . .  
Hinge, spring, H .  L. b'prris . . . . . • . . . . . . . .  
Hitching post, r:e. C .  Butterworth . . . . . . . . .  . 
1I00f pa(l, E. ]jJ. Lemon . . . . . . . . . . . . . . . . .  . 
Horseshoe, Wisher & Corrodi . . . . . . . . . . .  . 
Hortieultural implement, E.  Haines . . . . .  . 
llose, Jj .... B. Rosch . . . • . . . . . . . • . • . . . . . . . . . .  
Hose couplillg, II"'. W. Killen . . . . . . . . . . .  . 
Hose, rod, or pipe conpling, A. 'V. Huhs-

757 , 0 1 1  
758,020 
757,771 
757, 905 
757,595 

757, 986 
7fl7, 843 
757, 944 

7G7,700 
7ti7,428 
757, 642 
757, 462 
7[)7, 587 
757 , 542 
7G7, 564 
7ti7,620 
757, 633 
757, 520 
757, 784 
757, 49� 
757, 607 
757, R82 
7"1, 47:> 
7G7, 445 
7rt7, 739 
7rl7, R77 
7G7, 7G2 

Ul an . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . .  7f)7,U29 
lIot air furnace, E .  A .  Tuttle . . . . . . . . . . . .  757,5�1 
Household tool, H .  H .  rryrrell . . . . . . . . . . . .  7rt7,USl 
Hydraulie jack, F .  II . Stillman . • . • . . . . . . . .  757 , 5 1 2  
Index, ledger, G .  C .  Shenhel'd . . . . . . . . . . . .  7G7,510 
Indexing caru holder, n .  Scudder . . . . . . . . . . 757,()86 
lndndion coil, R. Varley . • . . . . . .  757, rl2� to 757, !)!!!) 
11ldut'tiOll coil vibrator, R. Varley . . . . . . .  7G7, ti27 
Injector, steam boiler, T .  J. Sween;r . • . • . .  7ti7, 849 
I n sulator, .T. W .  OSbOl'lle . . . . . . . • • . . . . . • . . .  757, 765 
Iron pyri�es for desulfurization, prcparing, 

U. \\ l'dge . . . . . . . . . . . . • • . • . • . . . . . • . . . .  757,u31 
Jar fasterwr, S .  A. Roden • . . • . . . . . . . . . •  757 683 
Knitting machine needle, S .  Woodward . • •  757;708 
Lace fastener, Ii'. E .  Stoke • • . • • • . . • • . • • •  7G7,977 
Lacing device, E'. T .  Dixon, Sr • • . • . • . . . .  758, 001 
Lacing loop, G. 'V .  Prentice • • • • • .  757 , 678, 757, 679 
Lpoduer, step, P. Herder, Jr . • . • . • . • . • • • • • . •  757,616 
Lamp burner, coal oil, H .  J. Pawling • • • •  757, 674 
Lamp, electric arc, R .  Hopfelt . • . . . . . • . •  757, 659 
Lamp, <.>If'ciric are, F. Rindingchl'istensen . •  757, 847 
Lamp, electric arc, I .  'V. Pen'ival • • • • • • •  707,958 
Lamp, vnpor, E. Seitz . . . . . . . • . • . • . • • • • •  757,780 
Land roller, U. V. ,,7allacc . . . . . • . . . . . . • •  7G7, 58:� 
Latc'h, O .  Jj"'. IIl11I1ell . . . . . . . . . . . . . • . . . • . .  757,464 
Lathp taper attaehment, turret, C. G. Rich· 

ardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 681 
Letter hox, II. H .  Warner . • . • . • . . . • . • . .  7fj7, ()�8 
Line holder, C .  Lykke . • . . . . . . . . . • . . . . . . . .  757 , 820 
Linotype machine, S .  J. Briden . . • • • • . . . .  7G7, 648 
Linotypf' machinf', D. D. Scott . . . • . . . . . .  7rl7, 6gu 
Liquid dispensing apparatus, C. A .  GildeR 

meyeJ' . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  757 , 61 1  
Liquid dispen8ing apparatus, W .  B .  Coch-

rane . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  7lJ7, 886 
Lister, C .  R. Duyis . . . . . . . . . . . . . . . . . . . . . . .  707,007 
Loading apparatus for trum\vays, II. l\I. 

Sackptt . . . . . . . . . . . . . . . . • . . . . . . . . . • . • . 757,777 
Lock, S .  "TisTlf'wski . . . . . . . . • . . • . • . • . . • . .  757,588 
Lock, L. A .  Frank . . . . . . . . . . . . . . . • . . . . • • •  757,733 
Lock and latch, H .  G. Voight . • . . . . . . . . • •  757, 520 
Locomotive fire door, G. S. Edmonds . . . . . .  7rl7,n45 
Loom piel\:pl' motion, D. D. Miller . . . . . . . . . .  7f)7,828 
I�oomR, spooler for moquettt� or other pilt' 

faln'ie, .J. I,'. \-Yalkel" . . . • . . . . . . . . . . . .  758, 028 
Luggage cal'l'ii:�r, F. Dales . . . . • . . • . . . . . .  757, 8H2 
Mail box , Sturgis & Allen . . . . . . . . . . . . . . . . . .  7ri7, rl 1 3  
Mail delivery SYSil'Ill , rural, ,"V. A. Sumner 

et al . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . •  767, 7S7 
ManarC'!, pipe, 'V .  Allderdice . . . . . . . . . . . . . •  757, H72 
Mantle suvport, 'V. P.  Johnson . . . . . • . . . . . •  757,5tiG 
Match machinf', M. A. Sheldon . . . . . . . • . • . . . .  757, G72 
M('asuring apparatus, C .  R. Hudson . . . . . . . .  757,810 
Measuring illstI'Umellt, prepayment electrical. 

If.  (�ollI'ad . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Mechanical mov(�ment, D. 'V. Shiek . . . . . . .  . 
:\fetal bar cutting apparatus, V. E. Echvards. 
:\ietal Rhf'ets, machine for s<,parating, G .  

Grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
1\ft�t.al sheetR, sepurating, G. Grove . . . . . . .  . 
Milk vat, U. H. Simon . � . . . . . . . . . . . . . . . . . .  . 
MHer box, C. A . .  \nderson . • . • . . . . . . . . . . .  , .  
)1otor, .J. T. McGra t h  . . . . . . . . . . . . . . . . . . . . .  . 
Mowing machine cutting apparatus, .T. H .  

757, 439 
7ri7 , 5 1 1  
757, 604 

757, 453 
757, 4ti4 !�7 ,�!)!) j ;)7, . ,.�.s 
7ri7, 48[) 

\,\'i('kalnp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757,5SG 
Multic-ylindel' eXllansion eng-iIl(', C . .T.  WillR 

ialii s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
:\lnsic: controller roll , A. Alldcrson . . . . . . . . .  . 
Music leaf turner, C. 1'homa, .TI' . • . • . • • . . • . •  
Nail blank f(�eding and sorting machine, 

l'iprc'e & �e\\'ton . . . . . . . . . . . . . . . . . . . . .  . 
Kn sal shh,'ld, T.  Carence . . . . . . . . . . . . . . . . . .  . 
�ecktie seeuring (]pvjcf', 11'. Fergnson . . . . .  . 
Nut uxle, C .  Sehnpider, Sr . . . . . .  -. . . . . . . . . .  . 
�ut lOCk, J. 'V. Haneoek . . . . . . . . . . . . . . . . . •  
1'\ut Jock, \V. Rundle . . . . . . . . . . . . . . . . . . . . .  . 
Nut, lock, n. Varl(�y . . . . . . . . . . . . . . . . . . . . . •  
�ut wrench, ,"V. IiJ. G illiland . . . . . . . . . • . . . .  
Odor-proof hag, 'V .  P. Flowers . . . . . . . . . . . •  
Ore eonc(;ntratm', ('enirifng-al, E .  H.. Wr-ek . 
Orlwmpnial fahric, A. S. V{uit7.felder . . . . . .  . 
Packpd joint, F. B . Clark . . . . . . . . . . . • . . . . .  
Packing box, 1\1. O .  A n thony . . . . . . . . . . . . .  . 
Packing, rod, C. \V. C aldwell . • . . . . . . . . • • . .  
Pad. See lIoof pad. 

7ti7 , G;J2 
707, 874 
7ti7, U7D 

757, H7() 
75R, O:�O 
757, 7:JO 
757,50() 
757, 457 
757,775 
757, 52G 
7i)7, G1 ;� 
7fi7 . HIO 
757, fiD9 
757, 801 
7G7 , f)f)2 
7n7,r;�)1 
7G7, 597 

Pad o r  1rp0 J)!'otedor, G .  E .  Brown . . . . . . .  757, 437 
Pamphl<'t folding and wrapping apparatus, 

S .  iDlliott . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  757, 72R 
PapPI' clip 01' hoWcl', W. Lukes . . . . . . . . . . . .  7G7,937 . 
Paper. f{�eding uevic(', T. G� & J .  B. 1\1e-

GIrl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7ri7, "184 
Peelt�r. fJ'u it or vegptahk, T .  1\1. GueRt, 

757, tiGO 
1)t'n ,  }�. ]1 n ·t . . . . . . . . . . . . . . . . . . . • . • • • . • . . . .  
Pnn, fountai n ,  VV. R. Itotlnvell . . . . . . . • . • . . .  
PC'Il, fountaill, 1\1. R .  C' rosRman . . . • • . . . . . . . .  
PPTl, fountaill ,  Ii'. 1\L Kpg"l'ize . . . . . . . . . . . . .  . 

757, !)f)1 
7m, R6R 
7;)7, r;oo 
7f)7, G43 
7rl7,HG�� 
7[)7,5J 6 Phase ang-h' adj ust in� means, E .  ]\1. Tingley. 

Phase allgle adjustment, l�.  1\1. Tingl('y, 
757,lJ17 7f.i7, fl 1 E  

Phase l'Pg"ulation . E. 1\1. Tillglt'y . . . . . . . . . .  757,u15 
Phonog-raphs, de. , annaratus for casting 

eylilHlprs for, A.  H:nllon . . . . . . . . . . . . . . .  7rl7, 867 
Photog-rapbic pl'intiug apparatus, "''''hite & 

)fal1isol1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,798 
Pho't ogranh8, rockt't a pparutus for taking, 

A. 1\IHul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757 , 825 
Photopl'in1R,  etc. , apnaratnR fo!' rpmoving 

RUl'nlllR moiRtnr'p from, .T. IIaldpn . . . . . .  757,4ti6 
PhYRif'i H n ' R  examining and treatillg' couch o r  

tahl(', C .  HH7.artl . . . . . . . . . . . . . . . . . . . . . .  7fl7, R07 
Piano action, upright, F. Hammerle . . . . . . • •  757 , 6G7 
Piano actions, pianissimo device for grand, A. T. f1trallch . . . . . . . . . . . . . . . . . . . . . . . . .  757, 689 
Piano, mechanical, P. Pomero . . . . . . . . . . . . 757,566 

r 
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5 4 0 . 0 0  A W E E K .  _ ..... hl • ••• � __ 
each county as manager 
to exhibit, take orders, . appoint agents for lIar-

• :rison Valveless Oil-Gas 
Stoves. W onderful tn· 

, ventlon-beats others-

fuel gaB from kerosene-Mlnl!t��::,:!c!!!�%:�i�!� lutty safe-Enormous demand-Splendid for 8ummel" 

�o:M�\i:;i��!����!;���?�:::�p�:a�r�r!�;l:;: 
World Mr •• (Jo., 5 6 8 'l  World B'ld'., (Jlnelnnati, O. 

W E L L DRIL�I"G 
Machmes 

Over 70  sizes and styles, for drilling either deep or  
shaMow wells in any  kind o f  soil o r  rock. Mounted 
on .wheels or'on 8ills. With eQgines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

Lackawann a Motors 
are Simple and Valveless. Easy to 
start and easy to .operate. 

lI'or automobiles and launches. 
3 t@ 24 H.P. 

Cut shows !JackawanllR Reversing 
Device attached to our 6 H. P. marine 
motor. No reversing �.ear necessary 

LACKAWANNA MOTOR COMPANY 
I n .61 Letchworth St. Bullalo, N. Y. 

Send for It To-Day 
You'll find it always convenient to 

have as a useful a:cd instructive book 
M o n t g o m e ry & C o . ' s  T o o l  Cat a l o g u e  

1.'he new edition h a s  704 pages and is 
��opiously illustrated. Pocket size �x 
� ins. !lent hy mail for 250. 

MONTGOMERY & (JO., 
105 Fulton St., New York (Jlty. 

MAR I N E  and STATI O N A R Y  

M OTO R S  
2 aud 4 CYCLE 

are no experime1lt, as they 
are in successful operation 
in all parts of the world. 

Launches in stock. 
Sena tor Oata!o�ue. 

PALMER BRO�., 
Cos Cob, Conn. 

New York Olllce, 136 Liberty St. 

~ 
Squa.bs Pa.y Beat .. Hens I ·  Easier) ne

. 

ed attention only part of 
. time, orinx big prices. Rai sed in one 

L t Ta�:rs, w�t����ve si�� fg�IWGi� 
BOO K J�ET and learn this immenselu 
nch. home industry. 

PLYMOUTH RoCK SQUAB Co., 289 Atlantic Ave. ,  Boston, Mass. 

o.. f'RANKLIN 
Model Shop 

The Frank l i n  Gas Engine 
One-lIaIf lIorse Power 

worth $100 complete. We sell all neces­
sary castings, m terials and detail draw-
l�����i��'�s ��������ku�'ik�i06r 
horizontal form. Finished P!lrts sold 
separately. Runs by gas or gasolene. 

:���O�ri��df��fr�\�� 9� mechanical 

PARSEL L  & WEED 
129-131 West 31st Street. New York. 

RAD I UM 
AND 

RADIO-ACTIVITY 
The ScmNTIFIc AMERICAN SUPPLEMENT has 

published the most compl ete information on the 
subject of Radium and Radio-activity that has 
thus far appeared. 

'rhe following articles, written by men who 
have played a prominent part in the discovery 
of the marvelous properties of radium, should 
be read by every student of chemistry and 
physics : 

RADIO-ACTIVITY AND THE ELEC­
T RON THEORY. By SIR WII,I,IAM 
CROOKES. SCIENTIFIC AMERICAN Sup­

PLEMENT 1402. 
THE RADIO-ACTIVITY OF MATTER. 

By PROFESSOR HENRI BECQUEREI,. 
SCIENTIFIC AMERICAN SUPPLEMENT 1379. 

SOME PRO PERTIES ,OF T HE RADIO_ 
ACTIVE SUBSTANCES . By PRO­
FESSOR HENRI BECQUEREI,. SCIENTI­

FIC AMERICAN SUPPLEMENT 1427. 
P RODUCTION OF HELIUM FROM 

RADIUM. By SIR WIl,l,lAM RAMSAY. 
SCIENTIFIC AMERICAN SUPPLEMENT 1444. 

T HORIUM : A RADIO-ACTIVE S UB­
S TANCE WITH THER A PEUTICAL 
POSSIBILITIES. By DR. SAMUEL G. 
TRACY. SCIENTIFIC AMERICAN SUPPLE­

MENT 1470. 
R. A D I U M  I N  M E D I C I N E. By DR. 

SAMUEl, G. TRACY. SCIENTIFIC AMERI­

CAN SUPPLEMENT 145 5. 
A RESUME OF RECENT SPECIAL 

STUDIES OF RADIUM AND RADIO­
ACTIVITY. SCIENTIFIC AMERICAN SuP­
PLEMENTS 1468 and 1471, 

RADIUM AND RADIO-ACTIVE SUB­
STANCES. By WII,I,IAM J. HAMMER. 
SCIENTIFIC AMERICAN SUPPLEMENT 1429. 

A COMPLETE MANUAL OF RADIUM 
TECHliOLOGY. clearly exp:aming the 
methods of obtaining radium, condncting 
experiments with the substance and measur­
ing its radio·active force will be found in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1475. 
1476. 1477. 

These SCIENTIFIC AMERICAN SUPPLEMENTS 
comprise what may well be considered an admir­
able text-book on the subject of radio-activity. 

Price of Scientific American Supplements 
TEN CENTS BY MAIL 

for each number mentioned. Order through 
your uewsdealer or from 
MUNN & CO., 361 Broadway, New York 

Scientific American 

BICYCLES FOR SALE 
A t  Prices All Can Pay 

9, 000 wheels to be sold this month . Factories have 
goue down with a crash. Dealers are swamped. We 
are seizing lot a fter lot for defaulted storage. 

0,000 Bicycles, $12.00, $1 0, worth $25 to $30. 
4,000 Bicycles, $18 to $.11), worth $35 to $50. 
Manhattan Racers, $21). Regular $50 wheel, wltb 

coaster brake. 
Second-Hand Bicycles, $1) up. In this lot are line 

police wheels from Philadelphia and Baltimore. 
Some very sllghtly used. 

98 cents for $2 Tires, A speCial sale. An unpaid 
storage seizure cuts prices. Other tires, $1.25, $1.50, $2. 

$3 Lamps, 68 cents. Great factory clearing sale. 
$1 worth of sundries for 400. See famous hargain 
windows. 

Plano player ' s  key striker, J. Conrvllle . . . •  757,889 
Picture projecting apparatus, Slide-feeding . 

device for, Green & Gent . • • . . . . . . . . . . .  757,737 
Pile driver, J.  H.  Hopkins . • . • . . . . . . . . . . . .  757,926 
Pile driving apparatus, H .  W. Phillips . . . .  757,960 
Pin lock, W. H. Taylor . • • . • • . • . . • •  758,026 758,027 
Pin retainer, J. Evans . • • . • • . • . • . . • • . . . . . .  757,729 
Pin tumhler lock, W. H. Taylor . . . • . • . • . . .  758,024 
Pin tumbler lock key, W. H. Taylor . . . • . •  758,025 
Pipe and nut wrench , combined, G . E. 

Carnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Pipe coupling, automatiC, C.  O .  Cole . • . . . •  
Pipe or bar cutter, W .  T. Snell • • • • • . . • . .  
Planer, E.  Rawson . . . . • . . . . • . . • . • • • . . . . • . .  
Planter and fertilizer distributer, seed, J. 

757,861 
757, 888 
757,975 
757, 963 

D. Kinney . . . . . . . . . . . • . . . . . . . • • . . • . . .  757,813 
Plaster of Paris, manufacture of, W. Broth-

ers . • . . • . . • . . . . . . . . . . . • . . • . . • . • • . . . . • •  757, 649 
Plate box, H.  D. & R. C. Bickford • • • • . • •  757 540 
Plow, F. Dinwiddie . . . . . . • • . • • • • • . • • • • • • . •  757:443 
Plow, O. C. Babcock . . . . • • . • . • • • • • • • • . • • . •  757,539 
Plow, F. Wienke . . • . . . . • . . . . • • . • • • • . . • . • • • •  757,855 
Plow and planter, lister, C. R. DaviS, 

MAN HATTAN STORAGE CO. 757,998, 757,999 
No. 42 C ortlandt Street, New York, N . Y. Plow and planter, sulky lister, C. R. Davis. 758,000 

Warwick Motor 
(ycles 

.:;;;�!I;�I tr1J?WM�� o�� 
new f e a t ur e s. 
The B e s t  yet 
Weight, 99 lbs 
Sena for catalog 

Warwick Cycle and Aulomobi l e  Co. ,  Spr i ngfie ld,  Mass. 

Patents , Trade Marks, 
CO PY R I G H TS,. etc •• 

-

Address MUNN a co., ��a'='ta. 
Olllce of the SOIENTI.FIC AM ERICAN 881 Broadway, New York. 
Branch om .. , 625 F St., Washlngton, ,, C.  

Hand-book Sent Free o n  Appiication. 

The HYirophaot 
shows with accuracy and 
without compntation the 
temperature and deg-ree of 
humidity. Send for clrcular 

Plow, sulky, C. R. Davis . . . . . . . . . . . • • • . • • .  757,996 
Plow, sulky lister, C. R.  Davis . . . • . • . . . . • •  757,994 
Pocket, L. M. Brown . . . . . . . . . . . • . . • . . . . • . •  757, 879 
Pocketbook, O. A. Lehman . . . . . • . • • . • • • • . •  757,755 
Polishing machine, D. McCance . • . • • • • . . • . •  757,763 
Power and motion, mechanism for transmit· 

ting and con trolling, W. lI. Kessler . . .  757,751 
Power transmitter, J. Coates • • • • • • • • • • • • • •  757,599 
Press, G .  B. Rowe . . . . . • . . . . • • . • • • . • . • . . • .  757,501 
Pressure, controlling device for maintaining 

steady, T. P.  Ford . . . • . . . . • . • . • • . • • • • •  757,903 
Pressure regulator, B. Zindel . • . . • . • • • • • • • •  757,590 
Printing press, F. J. Herdle . • . • . • . • . • • • • •  757,460 
Printing press, D. H .  Saunders . • . • . • • • • • •  757,967 
Printing press, platen, J. Hein . . • . . . • • . • •  757,458 
Printing rollers, means for securing impres-

sion surfaces to, F. J. Herdle . • . • • • • • • • • •  757,461 
Protractor and its accompaniments, J. H. 

Renshaw • • . • • • • • . . • • . • . . • • . • • . • • • • • • • •  757,568 
Pulley driving mechanism, 1. J. D.tily . • • •  757,891 
Pulp beating engine, J. White . . . . . . . • . . . •  757,585 
Pulverizing machine, Schoellhorn & Albrecht. 757,969 
Pump, ship, Sanhorn & Runnells . . • . • . • • • •  758,022 
Pumping apparatus, oil, C. Robinson . . . . • .  757, 499 
Push button SWitch, W. A. Church . • . . . . .  757,541 
Rack. See display rack. 
Rail Joint, M. Lopprich . • • • • • • • • • • • • • • • . • . .  757,936 
Rail j oint, M. Warner . • . • • • • • • • • • • • . . • . .  757,984 
Railway chair, F. W. Pool . • . • • • • • • • . . . . . .  758,018 
Railway, electric, G. H .  Fretts . • • • . • . • . • . .  757,906 
Railway rail stay, Laas & Sponenburg . . . .  757,754 
Railway Signaling, electric, S.  M. Young . .  757,537 
Railway trains at danger signals, means for 

stopping, W .  L. Adamson . • . • • • • . • • . •  757,711 
Railway wagon, J. T. Jepson . . . . . . . . . . . . . .  757,931 
Railways, means for cleaning the third rails 

of electrical, W. Chausse . • . • . . • • . • • • • •  757, 650 
Rake, O. M. Walker . . . . . . . • . . • . . • • • • • • • • •  757,795 
Ratchet wrench , G. Brauer . • . • • • . • • • • • • • . •  757,878 
Razor, J.  Guinan . . . . . . . . . • . . . . . . . . . • • . . • . .  757.656 
Razor guard, J. Guinan . . . . . • • • • . . . • • . • . . •  757,655 
Reducing mill, H. W. Becht . • • • . . • • . . . . . . .  757,433 
Refractory material, basic, A. T. Macfar-

lane . . . • . . . . . . • . . • • . • • • • • • • • • • • . . . . . . .  757,821 
Refrigerator, R. R. Graf . • . • • • . • . • • . . . . . . . .  757,911 
Refrigeratot car air agitator, H. A. Turner. 757,581 
Reins, driving, G .  H. Carlin . . . • • • • • • . . • . •  757, 598 
Resawing machine, T. J. Mitchell . • • • • • • • . •  757,946 
Rheostat, I. E. Storey . • • • • • . • . • • • • • • • . • . • .  757, 687 
Rheostat, electriC, R.  W. Brown • • . • • • . . . • •  757;880 
Rocking chair with air apparatns, M. Fried-

land • • . . . . . . . . . • . . . . . . . . . • . . . • • • • • • • • •  757,447 
Roller coaster, G. A. McLaughlin . • • • • • • • • •  757,487 
Rolling machine, wheel, F. P. Bates • • • • • • • •  757, 432 
Rotary engine; A. Guindon . • . • • • • • • • • • • • • •  757,455 
Rotary engine, J. S.  Davis . . . . . . . . • . . • • • • •  757, 8114 

J ,  S .  F. H U D D L E S T  0 N. Rulers, mannfacture of, H. E .  Peucker • • • • •  757, 675 
2 0 D 

Safety pin, F.  Westpfal . . . • • • • • • . • • • • • . . • .  757,700 e v o n s h l r e  S t  .. B o s t o n  Sail, spinnaker, G .  A. Lowry • • • • • • • • • . • . . .  757,474 

Get Rid of ' BoHer Scale 
Sale recorder, D. Griffith . • • . . . . • • • . • . • • . . . .  757,913 
Sand box gage, T. E.  Mooney . • • • • • • • • . . • . .  757,947 
Sash lock, D. Wilde . • . . • • • • . • . • . • . . • • . . . .  757,856 
Saw cover, W. C.  Happ� . . • • • • . • . . . . . • . . . .  757,740 
Saw filing machine, N .  Kall . . . . . . .  , . . • . . . . .  757, 663 

and s .. ve hundreds of dollars every year by using the Saw, portable crosscut, F. Richter . ;  . . . . . • . .  757,770 
wonderfnl D ean Boiler Tube Cleaner. It w:lll cost 

Saw 
N��t�/o:. ����� . ���.

s
: .  ������i���: .�: . ?: 757,953 

you nothing to make a thorOugh trial o f  this cleaner, 
BS we will be pleased to send you one for a free trial. 
Write to-day for details of our offer. 

WM. B. PIERCE CO. 
319 W ashingtoll Street, Bnffalo, N. Y. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de .. 
tailed working drawings on a large 80aJe, and the fur­
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERmAN SUPPLEMENT No. 1182. Price 10 cents. 
For sale hy MUNN & Co., �RI Broadway, New YorK City 
or by any bookseller or newsdealer • 

1 � � Automatic  M achin.es 
q;: '1 (., 

... FOR 
� Q ? FO R M I N G  WIRE  W ... Q from .coil Into shapes similar ( � to cuts. We can furnish m ... '==, � J"""' ' ohlnes or goods, as desired. 

- 0 6 rr Senator Oatalol}'ue. � � B LAKE & J O H N S O N ,  
P .  O .  Box ", WATERBURY, C ONN. 

PORTLAND CEMENT MAKING IS 
described in excellent articles contained in SCmNTIFIO 
A� ERICAN SUPPLEMENTS 1433, 1 461), 1.466. 
PrICe 10 cents each, by mail. Munn & Company, 361 
Broadway. New York City, and all newsdealers. 

Kerosene Oi l (noine 
Noth ing  b u t  Kerosene 0 1 1  t o  run It 

Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
�g:i' e��?n!: tri':��f:�t!�e�������:.j! 

Sawing logs, etc . ,  electrically-driven machine 
for, K .  Kottmann . . . . . . . • . • . • • . . • • . • . •  757,626 

Sawing machine, J.  A. House . . . . . . . • . • • • • •  757, 745 
Sculptor's copying machine, R. T. Paine • • •  757,833 
Seal lOCk, J. D. C. Knapp . • . . . . • . . . . • . • . • .  757,814 
Sealing envelopes and mailable matter and 

affixing stamps thereto, machine for, J. 
N. Stacy . . . . . • . . . . . . . . . . . . . . . . . . • . • .  757,574 

Secondary battery, L. H. Flanders . • • • • • • • .  757,446 
Seedbox, R. Bassett . . . • . . . . . . . . . . . . . • . . • . •  757, 645 
Semaphore, electric, D. Boisvert . . . . . . . . . . .  757,722 
Sewing machine, corset, S.  Royle . . . . . • . . . .  757,966 
Sewing machine illuminator, P. Englund . . . .  757,900 
Sewing machine motor, J.  H. Macon, Jr . •  757,629 
Sewing machine rotary fan attachment, H .  

W. C .  v o n  Castens . • . . . • . . . . . . . . . . . . . •  757, 723 
Sewing . machine shuttle actnating mechan-

Ism, G .  L. Corcoran . • • . . . . . . . . . . . . • • • . •  757,725 
Sewing machine thread cutting device, J. T. 

Hogan . . . . . . . . . . • . . . . . . . • . . . . . . • . . . . • .  757,463 
Shaft coupling, J. R. George . . . • . • . • • • •  _ • •  757,735 
Shaft fastener, W .  A. Jones . . . • • • . • • • • . • • •  757,932 
Shaft support and anti-rattler, combined, 

J. C. Bridgman . . . • . . . . . . . . . . . . • . . • • • . .  757,859 
Sharpening attachment for band cutters and 

feeders, J .  Manderson . • • • • • • • . • . • . . • . . •  757,823 
Shearing tool, S. Arce . • . . • • • . . . . . • . • • • . • . .  757,429 
Sheet cutting machine, M. Meriam . • . . . • . . .  757, 560 
Sheet mill adjusting mechanism, S.  B. Ely 

et al. . . . . • . . . . . . . • . . • . . . . . . . . . • . . . . . .  758, 003 
Shoe, ankle supporting, G. Krieger . • • • • • • •  757, 816 
Shoe, electric sole,  A. Reed . . . . . . . . . . . . . . .  757,495 
Shovels, making, F. Skelton . . . . . . . . . . . . . . .  757,783 
Shredding machine o r  the like, M. F. Will-

iams . . • . • • • • • • . • . • • • • . • . • • • • • • •  '. • • • • • •  757,705 
Sifter, ash, J. P. Hil1 . • • • • . • • • • • • • • • • • • • •  758,032 
�:��a�v��K��t�:�d�, �kir�iC�. ·R�ss: : : : : : :  +g�:�n 
Sizing, A. Muller-Jacohs . . . . • . • • • • • • • • • • • •  757,948 
Skirt and waist holder, combined, M. Little-

Pritzkow . . . . . . . . . . . • . . . • • • • • • • • • • • • • • •  757,756 
Skirt supporter, A. M. Ott . • • • • • • • • • • • • • •  757,672 
Slotting machine, M. & H. E. Morton • • • • • •  757,562 
Smoke conveyor, W. L. Gale . • • • • • • • • • • • • • •  757,546 
Smokers' a rticles, mouthpiece o r , stem for" 

J. A. Manahan . . . . . . . . . . • • • • .• . • . • • . • • • .  757,760 
Soap holder, J. S. Roake . . . . • . .  � • • . . • • • . . •  757,638 
Soldering iron, electrically heated, A .  C. Mc-

Closkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 670 
Spinning ring, H. B. Hoyle • • • • • • • • • • • • • • •  757,748 
Spirometer, A. E.  Wells . . . . • • • • • • • • • • • • • •  757,797 
Spring. See Wagon spring. , 
Spring controller, coil, T. A. Shea • • • •. • • • • •  757,781 
Stacker, hay, J. tv. Kenworthy • • • • • • • • • • • • .  757, 624 
Starch by centrifugal action, separating, 

R. Schrader • . . . . . . • • . . . • • • • • • • • • • • • • •  757,778 
Stay holt, D. L. Shaffer . . . . • • • • • • • • • • • • • •  757,973 
Steam engine, L. Goos, Jr . . . • • • • • • • • • • • • • •  757,452 
Steam engine, F.  P. Hummel . . . • . • • • • • • . •  757,750 
Steam generator, Kitchen & Perkins • • • • • • •  757, 625 
Steam generator, G. L. Rose . . . . . . . . . • . • . .  757,639 
>Iteam trap. automatic, ' J. M. Towne . . . . . .  757, 694 
Steel, treating and manufactnring, W. B. 

Burrow . . . . . . . . . . . . . . . . . . . • . . • . • •  • • . • .  757, 803 
Stenciling, Burdick & Pervilhac . . . . . • . • • . •  757,438 
Stone, manufacturing, J. C. McClenahan • • •  757,483 
Storage battery, A. V. Meserole • • • • • • • • • • •  757,943 
Stove, camp, D. L. Miller . . . . . • • • • • • • • • • • •  758,015 
Stove for heating smoothing irons, etc., 

W. Hegemann . . . . . . . . . . . • . • • • • • • • • • . •  757,742 
cal and Easily Operated. 

International Power Vehicle 
Stamford, Conn. 

Stove Igniter, oil, W. H .  Wilder . • • • • • • • • • •  757,703 
Co Stove or furnace, heating, R. W. Dodge . • .  757,602 

• Stove, wickless blue fiame 011, A. J. Black-
ford . • . • • • . . • • • • . . . . . . . . . • . . . • • . . . . . . •  757,876 

Strip delivering apparatus, G. Norwood • • . •  757,565 Marl'ne Motor s Snlky, G. w. St. Clair . • • • • • • • • • • • • • • • • • •  757,575 
Superheater, J. P. Sneddon . . . • . . . . • . . . . . . .  757, 570 
Suspenders and belt, combined, S. L. Engel. 757, 899 
Swingletree or doubletree, E. Halman • • • • .  757,866 If you want a Gasoline 

MO�Jinrs�.rI�J:: tI°od 
the bad, buy a " R E L I A B L E " 

Either jnmp or make 
and break Spark. 

Boston Gaso l i n e  E n g i n e  Co. 
JlI4 Broad St., Boston, M_ 

Syringe, H. M. Guild . • • • • • • • • • • • • • • • • • • • .  757,654 
Table leg attachment, J. F. Arnold • • • • • • • •  757,712 
Tack claw, G. C. Parish . • • • • • • • • • • • • • • • • •  758, 017 
Tally device, L. L. Frost • • • • • • • • • • • • • • • • . •  757,908 
Tap bottle, E .  Walker . • • • • • . • • • • • • • • • • •  _ • •  757,794 
Telegraph switchboard spring jack, J. F. 

Skirrow • . . • • • . . . . . . . . . . . . • • . • . . . . . . . . .  757,785 
Telegraph system, g'. O. Rugh • • . . . .  757, 503, 757,504 
�elegrapb system, wirele ... G. Marconi . . . .  757,569 
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TAKE T"\II��Etotl'/��IIC?AD FOR 
Lowest Rates and many unnsual privileges. Special 

'15.00 rate on certain dates. Full Information on appli­cation to local Agent.!'4 or R. E. 1;'ILyne, General Agent 291 Main St., Buffalo, • .L� . Y., or A. W. Ecclestone, D.P.A� 
3B5 Broadway. New x ork. 

T H E 
"B(ST" LI6HT 
i s  .. portable 100 candle power ���: c::i� �b:rn�eu�s t:ri g.... Brighter than electricity 
or acetylene and cheaper than 
kerosene. 1'0 Dirt. No Grease. 
N. Odor. Overl00 styles. Lighted i!':;��":�J:. matoh. Every 

Agent. Wanted Everywhere 

THE"BEST"L1 GHT CD. 
S," E. lith Street, (lANTON. OHIO. 

Saves battery troubles. attached 
to any gas engine. Governors, 
�tYf�I���, r�ft�::��1��o�li� 
Timing Devices. 
The Dayton E l eclrlcal Mfg. Co. 

!IS Reibold Bldg •• DAYTON, O. 

ELECTRIC LAUNCH MOTOR. - THE 
design In this paper is for 8 motor of unusual simplicity 
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over all and 4 feet 6 inches heam, drawing 18 inches. and 
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AMERICAN SUPPLEMENT, No. 1202. Price 10 nents by 
mail, f;rom this office. and fr()m ail newsdealers. 

Vaccination 
Life Insura-.nce 

are al ike in one particular: 
Vaccination makes a man 
Immune from smallpox , 
life insurance makes his  
family immune from 
poverty. 

Can you spare five minutes to 
, read our l ittle booklet, "The How 

and the Why" ? We will gladly 
mail you a copy . . 

PENN MUTUAL LIFE INS. CO. 
PHILADELPHIA 

�1iiPP-"Tbe Sharer" 
A new foot power that can he applied 
[0 all light machinery. A kick starts 
the machine and an occaslonai kick 
k:eeps It going. Send jO'/" our Booklet. 

SLOTKIN &: PRAOLIN, 
2 I OA Canal SI., New York. 

ELECTRIC SEWING MACHINE MO-
tor.-Tbe instructions and numerous illustrations o f  de­
tails contained in this article will enable any mechanic 
o f  average ability to build an eflicient motor that 'Will 
�Ei�r::ctu'::�h�l3�';,�i

�:;,ee�����\I�;S���e"ri���iZ� 
T I FIC AMERICAN SUPPLEMENT, No. 1210.  Price 10 
cents by mail, from this Office and from all newsdealers. 

Low-Priced Eledric Wagons 
(Jal'selty 1 to 8 Ton. 

Double Motor Equipment 
Direct Double Chain Drive 

No Gears or PInions 

Trade Marks, 
Designs, 

Copyrights. Etc. 
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invention is probably y,atentable. Communic ... 

��'i.� t':,:�IOI".t°e'!������; It:�:�!��.ft����8 
Patents taken throUl<h MUNN & Co. receive 

Special Notice, without charge, in the 

Scient ific  American 
A handsomely Illustrated weekly. Largest cir­
culation of any scientillc journal. Terms, $3 8 
year ; four months, $1. Sold by ail newsdealers. 

MUNN & CO.36 1 Broadway, New York 
lJrBD.Cll OlDoe QU' 8t. waalIlJIgtou, D. C, 
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Now REA D Y !  A HA LF PRIOE EDITION Telegraphy, H. O. Rugh • • • • • • • • • • • • • • • • • •  '7117,1105 

BDPI'etons' GgGIOpedI'a of HPpII'e· a meGhanI'GS ::::�����:����f;:r:����r�r :��;.::����� �;::�: 
Teleglaphy, multiplex, J. J. Ghegan . . . . . . . 7D7,7 •• 6 i Telegrapby, wireless, F . .T. Green . . . . . . . • .  758,006 
TelephonE' apparatus, electrical, P. H. Fisk . 757, 609 
Telephone desk set, H. P. Clausen . . . . . . . .  758,031 

ElLeh Vo'"",e IGx7x�. Weight 20 lbs. Edited by PARK BENJAMIN. Ph.D •• LL.B. Telephone transmitter, W. L. Wilhelm . . . . .  757, 799 
Telephony, A. Meinema . . . . . . . . . . . . . . . . . . . .  757,826 
Tent cottage, A. M. Holmes . . . • . . . . • • . • . •  758, 033 A MagnI'fI'cent Set I'n Three Vols Fully Illustrated Thermal cut-out, H .  P. Clausen . • . . . . . . . . . 757, 884 

• Thermal cnt·out, M. Setter . . . . . . . . .  757,971, 757, 972 
Thresher and separator, combined grain, 

,Handsomely bound in half morocco, each volume containing 
over 900 pages, with nearly 8,000 engravings. 

F. Fredeen . . . . . . . . . . . . . • . . . . . . . . . . . . .  
Ticket issuing machine, J. M. Siehler . • . . . .  

S P E C I A L  P R I C E  
Tie plate, W. S .  Jones . . . • . . . . . . • . • . . . . . . .  

$ 1  2.00 Tiling substitute, EI. Reizenstein . . . . . . . . .  . 
T'ire filler, vehicle, C . D. Nir:dlinger . . . . . .  . 
Tire protector, J. "L. Brown . . . . . • . . . . . . . . . .  

Heretofore the publishers' price of tb is work bas never been less than Tire tightener, C. T. Umsted . . . . . . . . . . . . .  . 

We have secured a special edition of this valuable work, and win box and Toilet table and traveling trunk combined, 

757,904 
758,023 
757,467 
757, 840 
757, 631 
758, 029 
757, 697 
757,923 $22.50 in the cheapest binding and it has been sold only by SUbSCriOtiOn .. ! Tire, vehicle, A.  O.  Hills . . . . . . . . . . . . . . . . .  . 

ship, prepaid, the three volumes to any address in tbe United States or lady 's,  A. L. Jacob . o .  0 • 0 • •  : . 0  • • • •  0 • • • •  757, 661 
Canada on receipt of the above price. By purchasing nOV7 r-rom us you Too-great speed alarm, G. Roualx . . . . . . . . . .  757, 640 
save half the orlginal price and have in return a technical cyclopedia and Tool hanger, �o B. Wiles . . . . . . . . . . . . . . . . .  757,987 
dictionary tbe great usefulness of which has been testified to by nearly Tool, pneumatIc, Wo T. Sears . . . . . . . . . . . . . .  757,970 
one hnndred thonsand purchasers of this valuable work-tech- �op r,!p �ad�e,. �. Dixon . . . . . . . . . . . . . . . . . . .  +g+:i�+ 
nicians and mechaniCS who refuse to estimate Its value to them in their T��: m�Chanic�i� ��tt��' &; 'Lippy : : : : : : : : : : :  757,834 work by mere dol1ars and cents. Traction engine, F. C.  Watson . . . . . . . . . . . .  757,985 

Trap. See Steam trap. AS A REFERENCE WORK IT IS WITHOUT A PEER 1 Traveling case, W. T. Richards . • . . . . . . . . .  758,019 
Containing upwards of 10.000 topics. 2,700 pages, nearly 8.000 engravings. It is the recognized standard of Ameri­
can mechanical practice in worksbops. manufactories, technical scbools. and libraries all over the United states. 
rrhere is nut a machinist, engineer. electrician, bUBines� manager or foreman who can afford to be without the 
information contained in these Volumes. You are dOHl .. g lI0UJrselj an injustice if you don't take advantage of our 

Trench digger, J. Helm . . . . . . . . . . . . . . . . . . . .  757,459 
Tripod, folding, R. P. Palmer . • • • . • . . . . . . .  757,766 
Trolley, O.  E.  Smith . . . . . . . . . . . . . . . . . . . . . . .  757,786 
Twlley base, I�. S. Martin . . • . . . . . . . . . . . . .  757,824 
Trolley pole sllfety device, P. McCullough, oUer and send for t,hese volumes at once. 

rr-Add'$l erira tor expressage to England ant:! t·he Oon· 
tinent, or $2 ext'fa to Australia.. and other countries, 

et al . . . . . . . . . . . . . • • . . . • . . . . . . . . . . . . . .  757,630 rr-Special CVrcu!ar of contents of these volumes sent free. 
Our 4O·p"ye catalogue sent FREE on request. 

THE NORMAN C. HENLEY PUBLISHING 
Truck for rolling stock, hogie, H. A. Hoy . .  757,927 
Truck frames, device for lifting railway, COMPANY w. Schott . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,507 
Truck, lateral motion car, E. C. Washburn . 757, 852 
Trucks, adjustable hook for, hand, G. M .  132 Nassau Street. New York, U. S. A. 

D R I V I N G  B E L l S  
E V I D E N C E S U B M I TT E D = 

TESTIM O N Y  OF A CEMENT llIA N U FA C T URER. 

Vickers, Jr . • • . . . • . . . • • • • • . . . . . . • . . . . .  757, 793 
Trunk, J. A.  H. Villmow . . . • . . . . • . . . . . . . .  757, 528 
Tube bending machine, G. F. Atwood . . . . . .  757, 593 
Tubes, bending, G. F. Atwood . • . . . • . . . . . . . .  757, 592 
Tug, thill, J. S.  Bean . . . . . . . . . . . . . . . . . . . . .  757,717 
Typewriting machine, W. J. Barron . . . • . . . .  757, 431 
Typewriting machine, R. W. Uhlig . . . . . . . .  757, 982 
Universal j oint, E. J. Reece . . . •  � • . • . . . . . . .  757, 769 
Valve, E. P. Allen . . . . . . . . . . . . . . . . . . . . . . . .  757, 873 
Valce, faucet, E. F. Field . . . . . . . . . . . . . . . . . 757,731 
Valve, flush, E.  A. Maxsh . . . . . . . . . . . . . . . .  758,012 
Valve for safety train stops, air, H .  G. Sedg-

wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,571 
VaJve gear, explosive engine, L. T. & C. 

Hagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,917 
Valve mechanism, H. R. Mason . . . . . . . . . . . .  757,479 

lca;�:� n��d w�0�o�����1��5_i��i�1�� �;i�:�g�do�1���6���gT:�t��/t ;i�afrk��� §�rn��af:arGe� ����C�u1����� Valve, reducing , J. J. Burke . . . . . . . . . . . . . .  " 757,881 
as L G::\id before, we kept right on with the 30-inch Leviathan, and thH beauty or it is, we have no use for the idler, j Valve, throttlC", R. A. McKee . . . . . . . . . . . . . .  +�+,��? 
tlle :lO inch running comparatively slack and transmitting nearly 500 b orse power." I ����6l� ���ke,

h��Pf:. ria.ft::� : : : : : : : : : : : : :  757 :94g 
Further evidence as to what is d " ,ne with Leviathan Behing, particularly under severe conditions, as Vehicle lamp holder attachment, A. Groff . 0 757,914 

oxposure to water, oil, weather, or extreme heat, is ready for the asking. V(�hicle running gear, O.  P. Malcolm 0 • • • • •  757,476 
It wilL pay you, to ask. Vehicle running gear, motor, H. P. Maxim . .  757,941 

Vehicle, steam-propelled, H. K .  Hess . . . . . .  757, 808 MA IN BELTING 
1228 OARPENTER S TREET, 

COMPA N Y, 
PHILADELPH!A ����1�g ";,�';��al�s,

A·
R�o�� . p�y�� : : : : : : : : : :  m:�i� 

BUFFALO Vending m achine, Coleman & Shepard . . . . .  757,993 OHWAGO BOSTON N EW YORK 

A BRAKE IS  " THE  JEWEL" OF B IOYOLE MEOHAN ISM 
It is simply lawlessness to Hfe and apparatus not to 
take advantage of the new prinCiple applied in the 
DOW 1904 

MORROW BRAKE " "rad,,-!-'"i:tl"k The Morrow avoids an troubles by emp!oyinl! but one clutch. 
Send for a catalogue and learn the recommendatory featul'es of this perfect device. 
PRICE, $1). ECLIP�E lllACHiNE CO., Elmira, N. ;Y . 

Steel Castings for SpeciaJ Purposes 
Our complete facilities enable us to undertake the manufactul'p of high grade st€el casting" for almost any purpose. ""'rite us for particulars. 

Open J1earth Steel CBl!iltlngs fo1' locomotives, 8hlp building, electlical, pump and general machinery purposes. Subject to U. S. Govern­'lent, Lloyd's, Railroad and other sptlclfications. RAIL OR WATER DELIVERIES. 

SEABOARD STEEL CASTING CO., Chester, Pa. 

P O C O N O  
M O UN TAI N S  

For an ideal outing this Summer. The region is 
high , the climate invigorating and the trip comfortably 
made in three and one-half hours from New York. A 
handsomely illustrated book of 1 28 pages, containing 
complete information about hotels and boarding-houses, 

together with a delightful love story entitled "A Chance Courtship," 
will be mailed on receipt of 10 cents In stamps. 

Address T. W. LEE, General Passenger Agent, New York City. 

Vending maehine, F. G. Hartell . . . . . . . . . .  758,007 
Ventilator, S. H .  Jacobson . . . . . . . . . . . . . . . .  757, 465 
Ventilator, O .  A. Withers . . . . . . . . . . . . . . . .  757,534 
Vessels, apparatus for scraping ore from 

wings of, M. Andrews . . . . . • . . . . . . . . . . .  757,858 
Vessels, self-grip and draw-off attachment 

757, 641 
757,918 
757,959 
757,578 

for, 1.1. E. Saunders . . . . • . . . . . . . . . . . . . .  
Vise, H. S. Hanstine . . . . . • . . . • . . . . . . . . .  ,' . .  
Wagon brake, N. Pfoifer . . . . . • . . . . . . . . . . . .  
Wagon spring, " C . L. Thomas . . . . . . . . . . . . . . 
Walking stick and stool, combination, N. F. 

Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Warping IDflchine, F.  Ott . . . . . . . . . . . . . . . .  . 
Washing machine, J. W. Montgomery . . . .  . 
Washing machine, C. Di('tz . . . . . . . . . . . . . . .  . 
Water, app: Hatus for separating oil and 

greasp f L'om, E. }i'ripsdorf . . . . . . . . . . . . . . 757,448 
Water closet tank valvps, mpchanism for 

operating. P. J. Gross . . . . . . . . . . . . . . . . . 757. 738 
Water hpatf'l', E. E.  Murphy . . . . . . . . . . . . . . . 757, 563 
Wave rpsponsivC' devic(', vVoodward & Shoe-

maker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 802 
""'ax applying roll or hrush, W. A. Reed . . .  7"57, 496 
"rpeder, wheel, C.  Wear . . . . . . . . . . . . . . . . . .  757,796 
\Velding steel plat('s, f'tc .. to sbef'ts of alu-

minium and aluminium-platf'd other 
mf'tals. n .  ".,.achwitz . . . . . . . . . . . . . . . . . . 757, 582 

Wheel traction band, L. Kniffen . . . . . . . . . .  757,471 
Whef'l tl'f'ad, traction, .J. W. Pridmore . . . . . 757, 635 
Wind metor . . T . .T. Williams . . . . . . . . . . . . . . . 757, 800 
Winding or hOisting drum, H. F.  James . . .  757, 622 
Windlass, G. W. Menefee . . . • . • . . . . . . . . . . .  757, 668 
Window, J. Frye . . . . . . . . . . . . . . . . . . . . . . . . . . 757, 865 
Window screen, Stout & Turner . . . . . . . . . . . .  757, 688 
Windo"w screen, extension, G. W .  Rock-

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 758,021 
Wire drawing m achinf', D .  J. McMahon . . . . .  757, 671 
Wire stretcher, P. O .  Daughters . . . • . . . .  0 • •  757, 893 
Wrench, G. A. Andrus . . . . . . . . . . . . . . . . . . . . 757', 644 
Wrench, E. Howell . .  0 • • • • • • • • • • • • • • • • • • • • •  757, 747 
Wrench, J. N. Noyer . . . . . . . . . . . . . . . . . . . . . . 757, 764 
Wrench, W. H. W. Beecher . . . . . . . . . . . . . . . .  758, 035 
Yoke center, neck, J. E. Beebe . . . . . . . . . . . .  757,594 

DESIGNS. 
Bath tub, O. Weelans . . . . . . . . . . . . . . . . . . . . . .  36, 881 
Collar or similar article, A. Schweriner . . . .  36,884 
Hammock body, 1.  E. Palme r . . . . . . . . . . . . . .  36, 885 
Lavatory, C.  Weelans . . . . . . . . . . . . . . . . . . . . . .  36,882 
Spoons, forks, or similar articles, handle 

for, G. P. Tilton . . . . . . . . . .. . . . . . . . . . . .  36, 879 
Stove, P. H. Ficken . . . . . . . . . . . . . . . . . . . . . . .  36,883 
Toy bank, A. O. Williams . . . . . . . . . . . . . . . . .  3C, 880 

TRADE MARKS. 
Absinthe, O. L. Pernod . . . . . . . . . . . . . . . . . .  . .  
Asthma, compound for the cure of, Williams 

& Oole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Axle grease, W. N. I .. ey . . . . . . . . . . . . . . . . . .  . 
Baths, che-micul preparations for sulphur, 

Ohemlsche Fabrik Vechelde A. G . . . . . •  
Bearings for machines, j ournal and shaft, 

D. E .  I\:empster . . . . . . . . . . . . . . . . . .  0 • • •  
Bearings for she-aves, D .  E. Kempster . . . . .  , 
Beer, lagt'r, Cumberland Brewing Co. of 

Allegheny Oounty . . . . . . . . . . . . . . . . . . . .  . 
Boots and shoes, leather, P. W. Minor & 

Son . . . . . . . . . . . . . . . . " . . . . . . . . . . . .  0 • • • • • •  
Boots and shoes, leather, George E. Keith 

00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bread, J. E. Blackburn . . . . . . . . . . . . . . . . . . .  . 
Bread, biscuits, and cakes made from 

bananas, W. A. Jones . . . . . . . . . . . . . . . .  . 
Cement, Portland, Empire Portland Cement 

00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Coffee, Direct Coffee Co . . . • . • . . . • . . .  0 • • • • •  
Corset bones, J. Janowitz . • • . • . . • . • • . . • . . . •  
Corsets, Birdsey & Somers . . • • • • • • • • . . . • . . . . 
Cuff holders, H. C. Frank . . . . . . . . . . . . . . . . .  . 
Dress goods, certain named, Joy, Langdon 

& 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fabrics, certain named woven, Hodges 

Fiber Carpet Co . . . . . . . . . . .  0 • • • • • • • • • • •  
Fish hooks and fishing tackle, Henry Mil· 

ViTard & Sons . . . . . . . . .  � . . . . . . .  0 • • • • • • • •  
Flax fibpr products for certain named pur� 

poses, Union Fiber Co . . . . . . . . . . . . . . . .  . 
Flour, wheat, Royal Milling Company . . . . .  . 
Food for animals, Shamrock Stock l!""ood Co . .  
Food preparations, artificial, Chemische Fab-

rik von Heyden, Aktiengesellschaft . .  0 • 
Gages, pressure and vacuum, Standard Gage 

Manufacturing Company . . . . • • • • . . . . . .  
Hair tonic, A. Koppelberger . . . . . . . . .  0 • • • • •  
Hardware, carriage makers', H. D. Smith 

& 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Laces, shoe, J. Einstein . . . .  0 • • • • • • • • • • • • • •  
Leathpr goods, polishes for, Whittemore 

Bros. & 00 . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Leather, upper, Victor R. F. Walker Co . . .  . 
Malt liquors, certain named, Barclay, Per- _ 

kins & 00 . . . . . . . . . . . . . . . . . . . . . . . . 42,439, 

42,402 
42,445 
42,412 
42,422 
42, 464 
42, 463 
42, 441 
42, 395 
42,436 
42,408 
42,409 
42 , 453 
42,403 
42, 430 
42,392 
42,426 
42, 431 
42, 393 
42,458 
42, 432 
42,405 
42,437 
42,410 
42, 396 
42,444 
42,398 
42,435 
42,411 
42,394 
42,440 

Send 

:APRIL 30, 1904 

l over the c iv i l ized world 
T H E  I M PROVED 

BOSTON 
GARTER 

IS KN OWN and WORN 
Every Pair Warranted 

roc. for Silk, 
25c. for Cotton, 
Sample Pair. 

REFUSE ALL SUBSTITUTES 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This " built-up " laboratory 
������ irli� woeir�g��t���e 
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by any amaleur skilled in tbe U8e of tools aud it will 
work as well as a $125 balance. The article is accom. 
panied �y detailed working drawjngs showing various 
stages of the work. This article is contained in SC1EN­
TIFIC AMER ICAN SUPPLEMENT, No. 1 J 84. Price 10 
cents .For sale by MUNN & Co., 136 Broadway, New 
York CIty. or any hookseller or newsdealer. 

"Globe" Improved. Simple. 
Reliable, Economical, 
Substantial. P r i  c e s  
Right. Guaranteed. 
Write for Catalogue. 
Built by . . . .  

GASOLINE 

M arine E ngines 

PE N N S Y LVAN IA I R O N  WORKS C O  • •  Philadelphia,  Pa. 
and 136 Llherty St" New York. U. S. A. 

nECtlANICALL Y 
FASTENED 

F i s k  
Tires 

!Stay on the Rim when in use, but can be de­
tacbed by a novice. Get a catalogue describing it. 
F I S K  R V B B E R  C O M P A N Y  

Chicopee Falls. Mass. 

y !;:N;hlf:d���Ja�EW�:hi�::a��
s 

Sy�����' ����f�elg�rroi� Omaha, Chicago. St. Louis, Minneapolis, Denver, San Fran Cisco, Los Angeles, London, Eng. 

COSTS 25 CENTS LASTS 25 YEARS 
Solid German Silver. Trims, Files and Cleans the nails with 
either hand. Don't take lmitations. Sold everywhere or 
by mail for 25("". Money back if you want it. l\'Janicure 
Book, hA Handy Hand Book of the Hand8 "­complete instruction on the care of the hands and nails. Sent for two 2c. stamps. 
Kllp .. KlIp Vo.� 556 Clinton Ave. So, Rochester, N. Y. 

Trade 

\i7 Mark 

ORDER BY MAlL 

The Famous Hosiery 
Which is Superior to All 

Others FOR WEAR. 

All Sizes 

3 
PA I R  FOR 

$ 1 .00 
Send Postal for 

Illustrated Booklet 
IOe. extrn fol' MalUng 

Eaeh Thl"ee Pairs 

Men's Women's and Children's 

Never Surrender Hosiery 
ALL W E I G HTS A N D  K I N O S  
COTTON O R  L I S L E  THREAO 

O r d e r  fo r t h e  e n t i r e  famil�  
FfYI' 62 years the Leadin{} Dry Goods Stare of War.est ... 

BARNARD, SUMNER & PUTNAM CO. 
W orcester� itlass. 

© 1904 SCIENTIFIC AMERICAN, INC



S�ientific Amerlca� 
Founded by ]rlathew Carey, 1785. I l\frdical pash's and salves, Wollwascberei u. 

42,421 A House in touch with 'J1hree Centuries. KUlIlllH'I'pi nOh l'Cll bei Hannover . . . . . . .  . 
IH(�dieHl I)J 'pparation for the treatment of H EN R Y  CAREY BAlltD & CO . , ,""J'tain nalllPd diseases, liquid, Asmo INDUSTRIAL PU.HLISll.KU,S,BOOKSFJI�I�ERS & Il\U)OHTEHS ltemcdy Co. . • . . • . . • . . . . • . . . . • • . . . • • . •  

810 \Valnnt "t. , Philadelphia, Pa., U.S.A. l\Ieqlcntc,q salt, Bourland & Stevens Br4�;
413, rr Our New wnd Eevised Oatalogue oj PracU,cal, and Medicinal and food compounds, certain 

42,417 

42,414 

42,452 

42, 450 

42,447 

42, 44G 
42, 401) 

�i:t:it�����°'tftni�!g;ape:os��lin�, Cc:k�':ie��o1u, BG��IO� , named, C. F. BOl'hringel' & Sochne . . . .  
Assaying, Analysis, c ' c. ; a Catalogue oj Books on Steam Mpdicinal preparations, certain limned, L. 
and the Steam Eng'inc, jUachi'lWry, etc.; a Catalo(jue oj D .  Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Book� on Sanitary SCience, Gas li'ittin(j, Plumbing, etc., Medicin(', certain named. L. W. Leithead M u l l i n s  Uns inkab le  

Stee l  P l easure Boats 
and our other Catalogues Hna Oirculars, the whole covering Drug Co. . . . . . . . . . . .  � . . . . . . . . . . . . . . . . .  . e1,ery branch of SCience appLied to the Ans

i 
sent free and 'Medicine for the cure of certain named dis-

Write 
to-day 
for free 
catalogue 

.tree of postage to anyone in any part oj he world who eases, , Duluth Medicine Co . . . . . . . . . . .  . will juf'lYish his address. l\Iint:'ral water, H. F. Schnelker . . . . . . . . . . .  . �Tarle of steel. Prnctkally indestruetib le 
Air chamber each end.  Canllot sink. Can­
not leak. R{'(luire n o  eaulking, Ideal bO.J.t 

"�rite for our Free Illustrated Book. 
.. C A N  I BECOME A N  

ELEC'l'RICA L EN GINEER ? "  
\Ye t".aeh Elpctri,-.:tl Eng-werring, ElectrIC Lig-hting-, 

H:lpctric Rai l ways. J\.leC'h:mical Engineennl!:, Steam Enid­neering, l\Ie('hanicai Drawing, at -:our homr bv mall .  
[ustitllte indorsed by Thos. A .  Ed ison a n d  others. 
ELECT IHeAI, E N G / NEEU I N � TITUTE, 240-242 "' . 2!$(1 8t. New York. 

TYPIWRIUR HIADQUARTIRS 
332 Bfvadway, N e w  York, sell a l l  makf;S under half-price. Don't buy 
before sending for samples of writing, prices. exchange and unprejudiced 
advice . Immense stock for �election. Shipped for trial. Guaranteed 
first-class condition. Dealers supplied. 

A splendid fit across 5houlde I �  .. 
chest-everyw here. 

M O D E.L 
SHI RTS 

com bine the style, comfort and 
choice of fabric secured in 

H m ade-to-order shirts," 
with the; price of ready 

made shirts. 
LOOK FOR THIS MARX. 
ASK YOUR DEALER. 

HIGHEST GRADE HRE Y IRO N CASTINGS For Gasoline Engines and Cyli nders 
All kind!" of Automobi le Ca�tings. 

FRONTIER I R O N  W O R K S ,  2 A u b u rn Ave "  Buffalo .  N. Y .  

ST I M U LATI O N  without I R R ITAT I O N  
Means New Life t o  t h e  Sc a l p . 
The Evans Vacuum Cap gives the scalp a 

tlw]"ough massage and encourages a free and healthful circulation without rubbing 
and without the use of drugs or irritants. 
It will stop hair trom falliLg out and re­
store a Durmal growth where live £ollkles 
exist. The Cap is used about ten minutes 

th�
c
�e���t;����l��.

e
ff�{�� ��flr��f��� ���lr:; 

money in full if results are not satisfactory 
after a thirty days' use. Call on or address 

EVANS VACUUM CAP CO. ST. LOUIS OFFICE, Fullerton Building. 
NEW YORK OFJolCE, 1000 Broadway. !"fOTE :-To t.hose who lind it convenIent to eall at our offices we will 

give a sufficient number of demonstrations free to satisfy them as to the 
merIt of this appliance . 

If 

Hot Water 
instantly, anytime, anywhere. 
I t tel ls of the

'
chtapcst and most conveneint way to 

secure hot water and plenty ot it ,  summer or winter, 
in bath room, laundry, kitchen, etc.,  by using the 

Humphrey Crescent 
' Instantaneous Water Heater 

Sold by all Plumber •• 

This heater is handsome in appearance, occupies 
little space)..,is easily and quickly installed and lasts a 
lifetime. uas i s  the f u e l and l ess i s  required than in 
any other heater giving equa l service. H ot water 
flows the moment the gas is lighted. 50,000 in use. Price $ 1 6  to $45, depending upon size. Sent on 
30 days trial. 
Humphrey Co., Dept. J., Kalamazoo, Mich. 

Needlps and pins, bodkins, and crochpt 
hooks, certain named, Henry Milward & 
Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 42, 459 

42, 427 
42, 404 

t S·foot $29 00 �e:lt fi\'e peI'SOllS ill Ct'lllTurt. 
boat, crated • able for lad ies and chiluren. 

for famil y  use, sumlll('rre"orts, parks Guanmt�ed. \" i l l  
T h e  mode l11 r o w  boat if.r pleasure. I'uht:.' and durability. 1\"0 other boat so de'iir-

Nut crarkprs, J. E.  Hamilton . . . . . . . . . . . . .  . 
Oil,  olive, Ii'. Sanguinetti & Cie . . . . . . . . . . .  . 
OintmC'llts and ointmf'nt bases, Schering & 

Glatz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ovprgaiters, A. E.  Littlf' & Co . . . . . . . . . . .  . 
Papt:-'r  clips,  Cushman & D('nison Manufac-

turing Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pf'ns, fountain, F . C. Brown . . . . . . . . . . . . .  . 
P(�rfllm('s in solid, liquid, and powdered 

form, R. IIudnut . . . . . . . . . . . . . . . . .  42, 442, 
Piano players and self-playing pianos, auto-

matic, Kohler & Camphell . . . . . . . . . . .  . 
Power transmitting m Uf'h inery, cprtain 

named, Dodgp -:\Ianufaeturing Co . . . . . .  . 
Printing pm'poses, synthctie or anilin colors 

for, C .  Jagpr . . . . . . . . . . . . . . . . . . . . . . . . .  . 
rtazors, C. F. Ern . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Remedies, certain named, Iowa Mf'dicinp Co. 
Rpmedies for the cure of certain diseases, J .  

A .  Monger . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . 
Remedy for a certain named disease, J. 

Horsch . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rpmedy for \vorms, internal, Pratt Food Co. 
Rice, M(�il\l'ath Bl'okf'rage C o  . . . . . . . . . . . . . .  . 
Rock drilling machinery and tools, Inger-

soll-Sergeant Drill Co . . . . . . . . . . . . . . . . .  . 
Rubber hose and cotton hosf', Bowprg Rub-

ber Company . . . . . . . . . . . . . . . .  . 42, 454 to 
Rye meal, corn meal, pparl a1ld flaked 

hominy, and grits, Wells-Abbott-Nh·man 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  . 

Salves used extprnally, A. V. Mentz . . . . . .  . 
Sewing marh int's and parts therpof, Illinois 

S('\ving Machine Co . . . . . . . . . . . . . . . . . . .  . 
Skirts for wompn, "''"earwell Skirt Co . . . . .  . 
Sleeping ura ft. �L A. Quee . . . . . . . . . . . . . . .  . 
Suits for bo,vs, Riegel Cooper Compan y . . . .  . 
Syrup of gnaiaC'ol, Davis Pharmacputical Co. 
Tobarco and cignrpttes m ade therpfrom, 

smoking • .  J. & F. Bell. Lti! . . . .  , . . . . , . . .  
Tohacco, smoking, 'VeIls-Whitehead TolJacco 

Co . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  . 
Whisky, Belmont Distillery Co . . . • . • . . . . . . .  

LABELS. 
"Ahsorhine," for a veterinary medicine, 

W .  F ,  young , . . . . . . . . . . . . . . . . . . . . . . . .  " 
"Balm of Gilead, ' for ointment, F. A. Win: 

iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Buster Brown Legging, "  for leggings, H .  

. Jacoh & Son . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
.. "Bustpr Brown Ring , "  for riugs, E. � J. 

Bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Choco , "  for confectionery, Choco Candy Co. 
"Dompstie Pets , "  for picture blocks, Na-

tional Novplty Corporation . . . . . . . . . . . .  . 
"Dr. Brooks' li'aulUess Tooth Powder, " for 

tooth powder, D .  L. Brooks . . . . . . . . . . .  . 
" Egyptian Salve , "  for salve, ",V. Wyman . .  . 
"Extra Dry Ginger Ale , "  for carbonated 

hevpragf's, Amf'rican Soda Jj�onntaill Co . .  
'Gunistol ( DaYis ) r:J.'he Only Permanen t  Sirup 

of Gnaicol , "  for medicine, Davis Phar-
macE'uticul Co. . . . . . . . . . . . . . . . . . . . . . . .  . 

"High Life, " fo1' smoking tobacco, R. Harris 
& Bro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Honey Dew , "  for smoking tobacco, R. 
Harris & Bro . . . . . . . . . . .  : . . . . . . . . . . . . . 

" In o , "  for beverage, Ino Company . . . . . . . . .  . 
"King ' s  Stop a Cough , "  for medicine, Cali­

fornia Chemi<'al Co . . . . . . . . . . . . . . . . . . . •  
"lAfe Malt. " for malt extract, N .  Biever, 

Jr, . , . . . .  , . .  , . . . . . . . . . . .  , . .  , . . . . . . . . . •  
"Maltozone, " for medicine, M .  Carnot . . . . . 
"Orange Drip Syrup " for syrup, S.  C.  IJeon-

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Our Dollips, " for picture hlocks, N ational 

Novf'lty Corporation . . . . . . . . . . . . . . . . .  . 
"Prii!l-' of Rpillsvillf', " for smoking tobacco, 

R. I-Iarris & TIro . . .. . . . . . . . . . . . . . . . . . .  . 
"Regal Brand Condensed Milk , "  for COTI­

dpl1SP(] milk, United States Condpnsed 
Milk Co . . . .  , . .  , . . . . , . . . . . . . . . . . . . , . .  . 

"Rpissmmm ' s  A. B.  C. Ruler , "  for rulers, 
F . Reissman . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Rf'issmann ' s  pprf(�ction Mitre Beale, " for 
ru1pl's, F.  RpiRsmann . . . . . . . . . . . . . . . . .  . 

"f;ptter, " for whisky, J. R. Stonebraker & 
Co . . . ' . ,  . . . . . . . . . . • . .  , . , . .  , . . . . . . .  , . .  . 

"TIlP Famous Snnhury Crpamery Butter, " 
for lmttpr, Sunbury Co-operative Crpam-
pry (�o. . . . • . . . . . • . . . . . . . . . . . . . . • . • • . . .  

"Thp La Grang{� , "  for mineral ,vater, W .  
II .  rrhomas . . . . . . . . . . . . . . . . . . . . . . . . . . . 

"X-o QUi('k Cure , "  for mpdieine, A. Crieh-
tOll • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

42,451 
42,434 

42. 425 
42 , 424 

42, 44� 

42, 428 

42,462 

42, 423 
42,426 
42,416 

42,448 

42,415 
42, 449 
42, 407 

42, 397 

S P EC I A L  M A N U FACTU R I N G .  
D I ES A N D  STAM PIN G S  TO ORDER. 

S P E C
'
L M A C H I NERY- M O D ELS-EXPERIM ENTA L  W O R K ,  D R O P  FORG I N G  DIES AND D R O P  FORGINGS. H A R DWA R E  SPECIALT I E S  E T C  M A N F'o .TO ORD ER.SEN D S A M P L E S  OR DRAW I N G S  F O R  ESTIMATE S. W R I T E  F O R  O U R  BOO K L E T. TH E G LO B E  M A C H I N E  Be STA M P I N G  C O. 9 7 0  H AM I Li O N  S T., C LE V E L A N D ,  O H I O . '" 

Export Trade 
How to Secure and How to Ho ld  It 

Valuable hints on how to secure Export 
Trade sent gratis on request. Address 

EXPORT EXPERT 
Box ,.,.3, New Y ork 

42, 457 �r;s3:nW4-1I Corliss �n/l"ines, Brewers' and HottJers Machinerv. THE VILTER MFG. CO., 899 Clinton St., Milwaukee. Wls 
!§;!gg MODELS & EX P E R I M E N TA L  W O R K .  Inventions developed. SpeCial Machinery. 
42, 420 E. V. B A I L LAR D .  Fox llI d �  . . Fran k l i n  S q u a r e .  New Y o rk. 
42. 433 

!�:�&� I S P E C IAL MAC H I N ERY &o
J\l�p��ftu1��'i�1 ���li� 

42,419 Costilo Machine Works. 60 Centre St., New York 
42,438 C H E M I CAL EXA M INAT ION S �PtN'"D\J; DR. H. C. STIEFEL. Bis.ell Block. Pittsburgb. Pa. 42.399 
42, 401 

10, 986 

10,987 

The N ational Sheet Metal Works is especially equipped to manufacture small articles stamped\ pressed., cut from sheet metal. White metal castin!, and plating a speCialty. . 
The National Sheet Metal Co .. Pern, Ill. 

1 0. 964 PEACH TREES, 4 to 6 ft .. 3 cts. 3 to 4 ft., 2J1; cts . 
10, 965 ������� fr

e
e
R.

T
s.

e
J�A1¥�T������ 

l
ft,

e
s�gcit:jt �e\� 

10,970 
First Class Lathe and Bench Work, Die, Sinkln� 10,967 and ChaSing. J .  T. WAITE. 275 Water St., New YOrk. 

10,989 
10,988 

10,980 

10, 983 

10,971 

WORKING MODF,LS furnished of your inven­tion. Send drawmg and descriDtion for estimates. J. WEINERT & CO., 134 Pierce Ave .. Chicago, Ill. 
"TH E  CRYSTA·-l '-' - " ONE C ENT " 

P l ate G lass Gum Vender Designers and constructors of vending machines of all kinds, un contract. 
MICHIGAN NOVEL'l'¥ WORKS, Kalamazoo, l1ich, 

10,972 M O D  E L Prf:�gft�:;! �':,���g��im§�f:l�'i.'"r! I 10, 979 ticles. :V anufactllred on royalty or contract. ! 
10,985 

10.981  
10,982 

10,976 

10,975 

10, !lG8 

10,969 

MARION MODEL WORK", Box 487, }larlon, Ind. 

N ational  S u pply Co. 835 Broadway, N.Y. 
Model Makers and Manufacturers of 
PATENTED ARTICLES, ETC. 

Are you interested in PatenTS, Model or Experimenta1 work 1 Our booklet entitled 
WHAT WE DO-H OW WE D O  IT 

will be  sent t o  you on  request. 
K NICKERBOCKER MACIIIN}; WOR KS, Inc., 

8.10.12 Jones Street, New York. 
10,977 

$62.00 TO LOS ANGELES AN D SAN FRAN. CISCO A N D  RET U R N  VIA THE 
10,974 N I C KEL P L A TE ROA D .  

I Tickets o n  sale April 22d to Ma,l; lst inclusive. Qood 
10,978 returning until June 30th, 1904. stop off privileges. For 

full particulars see local Agents, or write R. lI�� Payne, 
10,984 ���I���hn��W.tp.� . • �SJ'iJi�ad:.:.':.aM'ewNyJ.k. 

or A. W
. 

W. H. lllU L L I NS. 384 Depot St., Salem. Ohio 

S
E

t1�F��!e�rt�eSt��t.'JX��� �:gi�:e��J�!;�ki�;: 
���

e
treIIYop��:g, �o�'����;�ciil:'a�

o
���ri�:�?i�r¥X:t 

New fJondon Buoy Depot, New London, Conn., in ac­
cordance wita 8peciflcation�, copies of wbich. with blank 
proposals a�d other informati�m, may be had upon ap­
plication to Major William rl\ Rossell, Corps of h:ngi­
neers, U. �. A . ,  b:ngineer. 

PROPOSA'L FOR SEWAGE DISPOSAL. 
Bids will be received up to ten o'clock A. M., May 12th, 

1904, for the erection of a sewage 1"ystem to include 
boiler, pumps, reservoirs, al1d an pipes and connections 
necessary to install a broad irrhmtion system for dis­
l)���Sre���

ge, at the St�te Hospital for the Insane, a� 
'rae sneciflcations can bp, bad at the Institution and 

personal inspection of thp arounds will be required. 
The rigbt to reject ally bid or estimate is rel:'!erved. 

H. B. MEREDI'l'H. �1. . D  . •  
bupermtendent. 

IMPORTA N T  TO WIRE illANUFACTURERS 
For Sale.-Patent and Machine producing staple 

article of very large consumption made of steel wire. 
Tbis machine mnkes at a great saving of cost a much 
superior article than the one now made by hand. In­
tf'rest€o parties can see the machinp in operation and 
get fUrther infurmation by addressing. R.E., box 842,N. Y. 

M"':O'I:"L"S' l' '€HIC�G0 MODEL WO R K S  \l "  .. /i"Y'£ MADISCJW ST CHICAGO IU ESTABL�S:IItiD 78ti7� W f n - E  F O R  CA'M OGUE. OF MObEL S U P P'U E S  

SPLlTDO'Rf:iMARK CO ILS �25 VAN DEWATER S1'. NY. �  
M O D El A N D  E X P E R I M ENTAL WORK .  
Electrical and l\lechanical Instruments. �maI1 Mach'y. 
E DWARD K L E I N S C H M I DT ,  82 W. Broadway, New Y o r k .  

D ies, Tools, Models and  Special Machinery. �,:��'":�·���:\::t":.".' HOEFT &. MOORE,  Chteago, U .  S. A. 
O � � ! ( E "" o7 J IWIII lI ' f � (  '" \\OtlH" Y"llL\."A \; I' U A,,,.ll" ';nn.�� 

AUTO M O B I LE Parts. Our line of automo' 
bile parts i� c(�mplete and 

embraces new and original ideas in construction. Send 
for Catalogue and Prices. 

OTTO KONIH�LOW, Cleveland, Ohio. 

S . Itl'e Manufactured. Special machinery peCll ( b u i l t. N ye Tool & Machine U " W  orks, 2UO So. Olin ton St., Chicago. 

I\TAME PLATES-STEEL STAMP� l V '="EMPLOYEE CHECKS, KEY TAGS &.BADGES · V 
J. RO BBINS MFG.Co. 58 KNE E LAN D ST. 

SEND FO/? CJi'fAl'oGl/£ ,· . . . B OSTON, MAS S .  

850 YOU ASAMPLE ® 
PRICE $ - PAIR FO.R�NLY 

STRONG. DU RA B L E, EASY R I J:) I N  • SELF·H EALING NO MORE TROUBLE FRO PUNCTIJRES 
Result of 15 yr9. experience. Fully covered by pat�nts. Beware ofimitations. 

No danger from thorns, cactus, pins, !!,"lass, tacks or 'naile. Serious punctures 
like intentional knife cuts can be readily vulcdnized. Guaranteed not to become 
poroue. NOTE the thick tread and puncture, proof Iseetions_will outlast any 
other make. Soft, elastic and easy riding. We �ill shfp C.O,D. on approval with_ 
��

t
:ifl

e��e�:o:�pre!: :b:r::s�e�:�:��t£:m���se::;�!�ment'BendiLlg cash, 

Send for CATALOG "T," showing all makes and kind of tires,bicycle sundries. 
coaster brakes, built-up-wheeIA, etc., at halfu�ual prices. 
MCAD CYCLe CO., Dept: .T-59 Chicago, '". 

PRINTS. 

R 
The S�inth ariscope, improved, very brilliant? 

d' · 

with particle of radium. pm.tpaid, . $9.0u 
"An Adler Se.rge Suit ," for men's apparel, a I U m N ew Ra(lian t 'rubes� containing radium and ra-

David Adler & Sons Clothing Co . . . . . . . . . . . . n60 ' Te�0:'�Vli�;�:i!:��;'i�u�� ���:?���:ilt;:n$rf:&8 "Arabian ChoeolatC's, " for candy, Gray Litho Co. 9G5 : 
"TIT�I.I AM�, R il-OWN & EAIU .. E " Arcadian Chocolates, " for candy, Gray Litho- I Dept. 6 918 ()he�tllllt St., l>hHadelphls. Pa. 

"At&��C�\'vP
C�,

uu".;';,;,: 
'F�,;t��;"r

' f�;: W�"u;�,�;;" i;,;, 972 
--------------------------------------------

Rhops, O. McCormick . . . . . . . . . . . . . . . . . . . . . . n61 
"Duchess Chorolates, " for cundy, G ray Litho-

grapb Co. . . . . . . . . . . . . . . . . . . . .  , . . . . . .  , . . . .  974 
" Finest Chocolates, "  for candy, Gray Litho� 

graph Co . . . . . . . , . . . . . . .  , . . . . .  , '  . . . .  , . . . . . .  973 
"Harriet Hubbard A�rel" s Face Cl'pam , "  for 

fa('e cream, H .  A. Seymour . . . . . . . . . . . . . . . . 962 
"Klpanw{�Il 1'ingle Sponge, " for rubber sponges, 

A .  lL Smith . , . .  , . . . . . . . . . . . . . . . . .  , . . . . . . .  964 
"Little TinglL'r, " for ruhber sponges, A . H .  

Smith . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . !l63 
"Outing' Assorted Fine Chocolatps, " for candy, 

Gruy Lithograph Co . . . . . . . . . . . . . . . . . . . . . . 976 
"Princess A S80rtment Chocolates, " for candy, 

G ray Lithogravh Co . . . . . . . . . . . . . . . . . . . . . . . . n75 
" Prinress Uho('olatt's, " for candy, Gray IJitho. 

Co . . . . . .  , . . . . . . .  , . . . .  , . . . . . . . . . . . . . . . . . . .  , 971 
"Puritan Chocolatps, " for candy, G ra;v Litho Co. 968 
"Purity Bon BOllS amI Chocolates, " for candy, 

Gray Litho. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  970 
" � Purity Health Chocolates, " for candy, Gray 

Litho. Co . . . . . . . . . . . . . . . . .  , . . . . . .  , . .  , . . . . .  969 
"Purity Italian Chocolates, " for candy, Gray 

Litho. Co. . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  966 
"Society Chocolates, " for candy, Gray Litho Co. 961 

A printed copy of the speLification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, \vill be furnished from 
thJs office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In· 
ventors for any of the inventions named in the fore­
going list. For terms and further particulars 
nddre •• Munn & Co. , 361 Broadway, New York. 
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AZGIN WATCn 
Every Elgin Watch is fully guaranteed. . All 
jewelers have Elgin Watches. " Timemakers 
and Timekeepers, "  an illustrated history of i j the watch, sent free upon request to 

E LG I N  NATIO,N A L  WATCH Co. , E LG I N ,  I LL, 

Put Your Money in Upper Peninsula Land 
$1 0.00 down and $1 0 . 0 11  per month will huy you 4 0  acres of good farming land in the Upper Peninsn la of Michigan. This land is close to markets, good towns and railroads. Hundreds of settlers will go to this country this Apring and land values will increase. NOW is your time to make a safe, permanent, prOfitable investment. �o if's or an's about it. Write to us to-day-now. 
VPPER. PENINSVLA LAND CO.. Ltd., 846 Washington Arcade. Detroit, MIch' 

F. J. MERRIAM. GEN. MGlt. 
REFERENCES-ILLINOIS TRUC�,�v��:��G��I��:'I���l1a����i�Z:S b���J:r;,L(��g,ST COMPANY, New York, N. Y. ; 
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THE W I NTON M OTOR CAR R I A G E  CO.,  Cleveland, U .S.A. 

Orient Buckboard 
� �  
With 

Two Speed 
Price, $425 

4 H. P. 
Weight, 500 Ibs 

� �  
The little machine that has in one year gained a 

reputation bounded only by the limits of tbe earth. 
Write for catalogue. 

WALTHAM MANUFACTURING CO. 
Walthal1l. Mass. 

CHARTER 
G A S  an d  GASOLINE 

For All Work. 
Stationaries. Portables, Hoisters, Pump.. 
ers. Sa wing & Boat Outfits. 

Send /01' Oatalogue ana Testimonials. 
State Your Power Needs. 

CHARTER GAS ENGINE CO., Box 1 48, STERLI N G , ILL. , p�!���g !!:�!���es 

Made with finished surface in various sizes. 
Write for circular and prices. 

J. A. STOWELL CO. 
Leol1linster - - - - Mass. 

S C al 0 S AU varieties at lOWeSt prIces. Best ltaUroad 
Track and Wa!<on or Stock ScaJes made. 
Also 1000 useful artICles. including Bafes. 
SeWIng M.achines, Bicycles. Tools. etc. Save 

Money. Lists Free. CHICAGO SeAL E CO .• Chicago, I\J 

Radl' nIB 
Finestselected specimens Pitchblende and CarDotite­
radium ores-by express $1 each Win make picture 
through blo('k of wood. etc. Radium of moderate 

or less-$10 per �V��H�;��Ke���Ei�t;l-r!����r�� ��n;��, ��l:' 

Laboratory Glassware, 
A p p a r a t u s, C h e m i c a l s, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De­
partments Round the W orId. Catalogs 

free. 

Bausch t: Lomb Opt. Co. 
ROCHESTER, N. Y.  

Boston Frankfurt, 

Established for Trade-Marks, 
Stationery. Carria!<e and Auto­

Panels. Etc. 
Genealogies Traced. 

Colonial Records and Registers 
Scrutinized. 

Revolntionary Lineages. 
St. Botolph Research Bureau 
181 St. Botolph St., BOSTON, MASS. 

Shippers Buyers 
Clerks Managers 
Salesmen Bookkeepers 

Super intendents 
Foremen 
Stenographers 
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h;lv°e�af Wr-:J �anJ1ig:':���:: tation who make it a business (not of auditing) but of systematizing factories and stores from receipt of goods or raw materia1 to output. 
�

t
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v
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�:! Jl�t�g���r�fl:: p�: sitions in factories or stores. The demand for men so trained greatly exceeds the supply. For full particulars address Dept. B. 

BOSTON SCHOOL OF BUSINBSS SYSTBn 
227 Washington St. ,  Boston, nass. 

11. to 21 Clinton Street. 

Scientific American .  

$10,000.00 will b e  p a i d  to any o n e  w h o  c a n  prove 
t h at W. L. D o u g l as does not make and 
sell  more men's $ 3 . 5 0  s h o e s  than 

REWARD any other manufacturer in the world. 
The reason W. L. Douglas $3.50 shoes are worn by more men in all 

stations of life than any other make is because they hold their shape, fit 
better, wear longer and are of greater value than any other $3.50 shoe. 

2,473,464 IM)R�o£)) 11NJt. l.HDm�L�E¥l 1ftjtDE 
t�:f/�V;::;s tt��l!rn$f.t3�ro�s�t Pf�S:::��ot:o r:o�t�1�fe�s:h�?ff.s'l�eig�t1:$Y.�bi!ff;1��i 
the best �n the worldfar the money. "-Merritt L. Brown, with Knox, the flatter, New York. 
W. L. Douglas High-(jrade Boys' 

Shoes, $2.00 and $ 1 .75. 
Douglas uses Corona Coltskin in his $3.50 

shoes. Corona Colt is conceded everywhere 
to be the linest patent leather yet produced. 

Douglas has the largest men's $3.50 Shoe Mail Ord�r 
Business in the world. No trouble to get a fit Py mall. 
State size and width : narrow, medium or wIde . toe ; 
with or without cap on toe ; kind of leather dei?ued ; 
congress lace or button. 25c. extra prepays d�hvery. 

W. L Douglas $3.50 shoes are sold through hIS own 
retail stores in the principal cities1 and shoe dealers 
everywhere. No matter where you I ve, Douglas shoes 
are within your reach. If y'0u desire further lnforma-

Fast Color Eyelets Used Exclusively. tion before purchasing, WrIte for Illustrated Catalogue. 
W. L. DOUGLAS, 15 7 SPARK STREET, BROCKTON, MASSACHUSETTS� 

SAVE ONE THIRD 
By Buying 01 the Makers 

We are actual manufacturers-not a commission house. 
We can and do save our customers one third on retail prices 
by selling direct to user and cutting out all dealers' profits. 
All our goods carry our guarantee. Our free illustrated cataw 
logue shows a greater assortment of carriages and harness 
than any dealer can show you. Send for it. 

THE COLUMBUS 
CARRIAGE AND HARNESS COMPANY, 

COLUMBUS, OHIO. 

C10LD GALVAN I Z I N G .  AMeRICAN PROCESS N O  R O YA LT I E S  
SAMPLES A ND I NFORMATION O N  APPLICAT I O N .  

N I C K E L 
AND 

Electro· Plating 
Apparatus and Material. 

mE 
Hanson & Van W i nkle 

co., 
Ne"ral'li. N. J .  

92 William St  • •  N .  Y. 
30 & 82 S. Canal St. Chicago. 

BE YOUR. 
OWN BOSS 

Bette!' than a bank account 
An opportunity to make one's self independent. Own 

what is better than a bank account, and learn what no 
one can take from you : the profession of a Watcbmaker. 
:c�:�

v
:6� ���o�����iliedRWa��=k:r·1£��:v��, �;;d 

Optician equipped to bear the brunt of life's battles, and 
ea

�:1tt,.�':i�;::s
�� ;r�,: :��gU�J:��n�l:'�� recogni. 

tion for our graduates as well as profitable positions.­
The Jll'eatest watchmaking center in the WOrld, 

Dept A. Pamphlet mailed free upon request. 
Waltham Horologi cal School Waltham, Mass 

B R ISTO L'S 
R ECORDING I NSTRU M ENTS. 

Pressure Gauges, Vacuum Gauges, VoltN meters, ..amperemeters, Wattmeters, and 1'hermometers, make coniinuous records Day ana Night. Will pay for themselves. Every instrument fully guaranteed and sent on 30 days' trial. � SeJndjor Oircu .. lars ana SpeCimen Ohart_ The Bristol Comnany, Waterbury, Conn 
SILVER MEDA L  PARTS EXPOSITIO N .  

THEGRIFFIN 

Surely that Is evidence enough 
of Its great superiority over a ll 
other makes. The way it 
works is tho reason ; lIlost 
work, best work, in lee.st time. e..t lee.st expense. 

MILL 
is conceded to be the hllthest type of mill for Portland Cement work 
ever produced. 579 sold in two years to the following large Portland Cement Works in tho United States and Canada I 
Lehigh Portland Cement Co., Ormrod, Pa. 
Lehigh Portland Cement Co., Mitchell, Ind. 
Lehigh Portland Cement Co., Wellston, Ohio 
gr��&ja�fs����l��ci' Cern. Co., Glens '1�t:,YN�: 
Cuyaga Lake Cement Co., Ithaca, N. Y. 
National Portland Cement Co., Durham, Ont. 
Sandusky Portland Cement Co., Syracuse, Ind. 
�::at���:!
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Baldwin, Mich. 
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Iroquois Portland Cement Co •• Caledonia, N. Y .. 
Alpha Portland Cement Co., Alpha, N. J. 
Whitehall Portland Cement Co., Cementon, Po.. 
Struthexa Furna.ce Co., Struthers, Ohio 

Tex�s Portland Cement & Lime Co., Dallas, Tex. 
lola Portland Cement Co., lola, Kan. 
Wabash Portland Cement Co., Stroh, Ind. 
Kansas Portland Cement Co., lola, Kansas 
Alma Cement Co., Wellston, Ohio 
Aetna Portland Cement Co., Fenton, Mich. 
P�nn-Allen Portland Cement Co., Allentown,Pa. 
Martins Creek .Portland Cement Co., 

Martins Creek, N. J. 
Wolverine Portland Cement Co.,Coldwater,Mieh. 
Bronson Portland Cement Co., Brgnson, Mich. 
Quaker Portland Cement ,Co., Sandts Eddy, Po.. 
Diamond Cement & Litho. Stone Co., Chieago,TIl. 
M.ississippiVal. Portland Ceml Co.,Louisiana,Mo. 
ti�d�

l
�oi��d

n
ge���tC��°Ma:c���t!i�eMYcl!: 

Dlustrated catalogue shows what you need. And It Is free I 
BRADLEY PULVERIZER COMPANY. 92 State St •• Boston. Mass. 

ACCURATE 

RICLIABLE 

DURABLE 

STYLISH ®. 
EFFECTIVE 

IN DESIGN 

Perfection in' time-keeping quality. combined with beauty of design, must of 
necessity create that feeling of satisfaction known to the users of our watches 

NEW ENGLAND WATCH CO .• 37 al. 39 Maiden Lane, New Yorh 
" Snow Hill, London, England 

Any size place, summer homes, launches, yachts, etc. 
Every detail included ; very best material ;  practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Oas. Gasoline or Steam 
engines nsed give :plenty of power for pumping water, 
sawing wood, refrIgeration, etc. For printed matter 
address 

EL.ECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, 
A Pr a(ti(al Car for Ameri(an Roads. 

Three Speeds and Reverse, Sliding Transmission, Inter .. 
locking Devices 'I.'hrou61hout. Bevel Gear Drive 

Direct in TOp Speed. 
2 cylinder upright motor, 18-20 Horse Power. 
4 32-35 " " 

Prices $2,500 to $4,000. 
Aluminum Bodies. Canopy Top or Limousene Type •.  

Descriptive Catalogue sent upon request. 

R O Y A L  M O T O R  C A R  C O . ,  
160 Marquette St.. Cleveland, Ohio, U .  S. A. 

AMERICAN JUMP SPARK IGNITION OUTFITS 

., 
SEE CATALOGUE W. 

MARI N E  

AUTOMOBILE 

STATIONARY 

MOTORCYCLE 

AMERICAN COIL COlUVANY, SO.ble·rv:ilIcl, 

The culmination of progressive enterprise 
Western 

Department, 
Chkago, Ill. 

Two·Speed Gear, 
De���:��nt, 

Coaster Brake Hartford,Conn. 

CHAI N l[ 8 8  B I CYCl[ S  
Catalogues free at our 10,000 dealers' stores or any one 

catalogue mailed a ll  receipt of 2_cent stamp. -

'POPE MANUFACTURING 
• COMPANY 

Hoggson Pocket Time Stamp 
Prints Year. Month. Day, Houl' and Min 
utE'

i 
correctly timing evel'y a.ct, operation 
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261-2f19 West 17th Street, NEW YORK. 
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W'!! .J E S SOP � S O N S  L.:e 91 JOHN ST NEVI' Y 'J R r  
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