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COMMEMORATION OF THE LOUISIANA PURCHASE. 

The huge industrial exposition on the banks of the 

",liss issippi, which has now opened its gates to the 

world, is a worthy commemoration of one of the most 

important steps in the development of the United 

States. In view of the vast extent of the country-over 

one million square miles-which was acquired from 

the French government; the splendid field which it 

opened for the restless energy of the young repub
'
lic; 

and the unparalleled growth in prestige, population, 

and wealth that has followed, it was necessary that 
any national commemoration of the anniversary of the 

Louisiana purchase should be carried out upon a scale 

that was commensurate with its intrinsic importance, 

and with the splendid results to which we, the pos­

terity of a hundred years later, are the fortunate heirs. 

That the St. Louis Exposition will be worthy of the 

event which it commemorates is shown by the vast 
s cale upon which it is laid out, the architectural mag­

nificence of the individual buildings, and the well-con· 
sidered and harmonious plan upon which they are 
grouped. If mere size is to be taken as a standard of 
merit, the St. Louis Exposition will surely justify its 
existence. In point of area it covers no less than 1 ,240 
acres, which invites comparison with the 733 acres of 
the Chicago Exposition, the 336 acres required for the 
Paris Exposition, a�d the 300 acres of the Pan-Ameri­
can Exposition at Buffalo, all three of which do not. 
much more than equal the area of the present Exposi­
tion grounds at St. Louis. So again, if we compare the 
total area that is actually roofed over by the various 
buildings, great and small, we find that while Chicago 
had 82 acres, Buffalo 15, and Omaha 9 acres under 
roof, the main exhibit buildings at St. Louis cover 
128 acres. The total cost will reach the huge sum of 
$50,000,000,  of which $15,000,000 has been contributed 
in equal parts by the United States government, by the 
city of St. Louis, and by private stockholders. This 
sum has been swelled by the appropriations of States 
and Territories, and of the various foreign govern­
ments, and by the expenditures by the various ex­
hibitors and concessionaires. The response of foreign 
governments has been most liberal, Germany and 
France spending over $1,000,000 each, Brazil $600,000,  
while Great Britain, Mexico, China, and Japan each 
are spending over half a million dollars. The in· 
dividual buildings themselves are on a scale com­
mensurate with the exhibition itself. The Liberal 
Arts and the Mining and Metallurgy buildings each 
cover a space of 750 by 525 feet. The .Government Build­
ing, conspicuous by its splendid burnished dome, 
covers 800 by 260 feet. The Palace of Manufactures 
and the Palace of Varied Industries each extend 525  
feet in breadth by 1 ,200 feet in length. The Transporta­
tion Building, 559  feet in width, is over 1,300 feet in 
length; while to crown all in point of s ize, as is fitting, 
considering that the agricultural intere!3ts are the 
greatest of all interests in the United States, is the 
building devoted to agriculture, 500 feet in width and 
1,600 feet in length. 

The men who negotiated for the United States the 
purchase of the Louisiana territory have left abundant 
evidence of their farsightedness.  They believed in the 
future growth of the young republic; though whether, 
in their most sanguine moments ,  they dreamed of such 
a growth in population and wealth as we witness 
to-day, is much to be doubted.  In 1803, when the trans­
fer was made, the population of the United States was 
about 5 ,500,000 souls, our western boundary was 
marked by the Mississippi River, and the center of 
population was about thirty miles northwest" of Wash­
ington, D.  C. In 1820 the population had grown to 
9,638,453, and its center was at a point about 16 miles 
north of Woodstock, Va. The westward migration was 
so greatly stimulated· by the opening of the Louisiana 
territory, that the center of population moved steadily 
westward, and by 1840 the 17,000,000 souls in the 
United States found their center at a point 16 miles 
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south of Clarksburg in the present State of West Vir­
glllIa. Twenty years Jater, in 1860, the population had 
almost doubled, having reached a total of 31 ,443,3 21,  
and its  center was to be found at a point 20 miles 
south of Chillicothe, Ohio, at about the center of the 
southern boundary of that State. By 1880,  the center 
had moved westward along the southern boundary of 
Ohio until it lay at the point where the States of Ohio, 
Indiana, and Kentucky meet, and the total population 
had grown to a little over 50,000,0(10 people. Twenty 
years later the Census of 1900 showed that our popula­
tion had reached 75,568,686, with its center in theo 
southern suburbs of the city of Columbus, OhiO, or 
about 240 miles from the city of St. Louis. Judging 
from the fact that in the last ten years, from 1890 to 
1900, the westward progression of the center of popu­
lation was only about half as much as in the ten years 
1880-90,  it is questionable whether the center will have 
moved to St. Louis or to any point on the Mississippi 
River, before the second centennial of the Louisiana 
purchase has been celebrated. 

• •  e • 
BATTLESHIP OR TORPEDO BOAT. 

It was inevitable that the unbroken series of dis­
asters to the Russian battleships should stimulate 
into renewed activity those people who believe that the 
battleship is a cumbersome and costly type of war ves­
sel, that has outlived its usefulness. This was proved 
in a recent discussion jn Congress, when several promi­
nent members, one of whom at least is closely con­
nected with naval affairs, seriously advocated the 
abandonment of all battleship construction. The argu­
ment adduced was the familiar fallacy that because a 
ship costing six or seven million dollars can be 
destroyed in a few minutes by the attack of an in­
significant torpedo boat, or sunk by a mine, it would 
be hetter to build s maller ships and more of them. 
"Let us have done with 12-inch guns and foot-thick' 
armor," said one; "give me the fast cruiser and the 
8-inch gun, which is big enough to sink any ship afloat." 

We are not going to reiterate the well-known argu­
ments in favor of the big battleship. They are as well 
known to our readers, doubtless, as they are to the 
gentlemen in Congress, who just now seem to he seized 
with something of a panic because of the Russian dis­
asters. What we do wish to state, is that while the 
torpedo boat and the submarine mine have given fresh 
demonstration of their deadly powers, nothing what­
ever has occurred to prove that the battleship has out­
lived its usefulness. The loss of these vessels must 
be viewed carefully in the full light of the circum­
stances under which it happened. On the night of the 
attack at Port Arthur, there is no question that the 
Russians were totally unprepared . An article pub­
lished recently in one of our leading dailies, by a 
correspondent who was on board a passenger steamer 
that lay with the Russian fleet in the outer roadstead. 
makes it perfectly clear that an attack by the Jap­
anese on that particular night was not even dreamed of. 

The task of sinking' these ships, judging from the 
description, was almost as simple as if the torpedo 
boats had steamed in among a fleet of anchored mer­
chant vessels in time of peace. In saying this we do not 
detract one iota from the praise due to the Japanese 
for their alertness, dash, and skill. We simply wish 
to emphasize the fact that the torpedoing of the battle­
ships "Czarevitch" and "Retvizan" and the cruiser 
"Pallada" proves nothing more, as regards the vulner­
ability of battleships, than that an IS-inch Whitehead 
torpedo with 200 pounds of guncotton in its nose will, 
if fired from close ranges of a few hundred yards, most 
surely disable, if not send to the bottom, any battleship 
afloat. This has' been known ·for year.s, and the prac­
tical demonstration of the fact on that eventful night 
in Port Arthur has introduced into the problem of 
battleship construction not a s ingle factor that was not 
well known before. 

As to the sinking of the "Petropavlovsk," it is  not 
denied that she was sunk by a submarine mine of some 
kind, and the probabilities are that it was one of 
s everal that were laid by the Japanese on the night 
previous to the disaster. A submarine mine may con­
tain anywhere from 250 to 500  pounds of the most 
powerful high explosive. It was perfectly well known 
that contact with such a mine by anything that 1.0ats, 
battleship or what'not, meant almost certain destruc­
tion. The "Petropavlovsk" did not turn turtle because 
of any faults in her design, or any want of a proper 
margin of stability; she turned turtle because when a 
huge section of her bottom was blown in, the work of 
cutting her in two was completed by the blowing up of 
the magazines. It is  little wonder that she w\jnt down; 
and it matters little whether she went down on an even 
keel, by the head, by the stern, or keel uppermost. 
It  was not that the battleship was weak; but that the 
mine was strong. The true lesson of the loss of  the 
Russian battleships is that these costly and most for­
midable engines of war are to be handled with a be­
coming sense of their inestimable value, and of the 
terrible gap that is left in the naval fighting strength 
of a nation if so much as one of them be lost. They 
are not designed for running in an� out of harbors 

over fields that are mined both hy friend and foe. They 
were never built as floating foil·tresses for harbor de­
fense. Their place is in the open; they are pre­
eminently deep-sea craft; they are designed to fight 
where sea room can be had, the perils of the mine do 
not exist, and the deadly torpeddJ boat can be fought 
under conditions that limit its po\Wers. Had the splen­
did Russian fleet on the night of February 9 been con­
centrated, as it should have been, in the inner harbor 
of Port Arthur, it w

'
ould not have . °d its wings clipped 

at  the very opening of the war. It would have prob­
ably met and fought the Japanese fleet ON the open sea, 
on thoroughly even terms, if not with a slight advan­
tage in weight and numbers, and we have not {1, doubt 
that after the hard hammering of a bitterly-fought 
engagement in the open, the survivors would have 
proved to be the ships that carried the heaviest guns 
and the heaviest armor. 

The torpedo and the mine, however, have undoubt­
edly added in this war to their prestige, even among 
those naval experts who are able to estimate the 
dramatic incidents of the war at their full value. The 
most astonishing thing is the comparative immunity 
with which the torpedo boats seem to have run in 
under the fire of the forts, whether to attack with the 
torpedo, or to escort loaded merchant ships for block­
ing the harbor. What naval men are hoping for is 
that there may yet be a fleet engagement in which the 
battleship will be given an opportunity to demonstrate 
its powers of attack and defense. 

.... Ii .. 
SOME INTERESTING FACTS ABOUT THE DEVELOPMENT 

OF THE EDISON STORAGE BATTERY. 
In a lecture delivered before the New York Electri­

cal SOCiety on April 27 ,  Mr. R. A. Fliess, the superin­
tendent of the testing department of the Edison Stor­
age Battery Company, traced the development of 
the new nickel-iron storage cell from its begin­
nings up to its present form, in which it is be­
ing manufactured. A number of interesting lantenl 
slides were exhibited, showing the cell and the way it 
was tested in the Edison laboratory, as well as numer­
ous discharge curves taken from the different cells 
under widely varying conditions. Some half dozen 
cells  on the lecture room table showed the different 
steps in the development of the present type. 

Mr. Edison's first experiments were made with small 
s ingle briquettes of active material suspended in caus­
tic potash electrolyte in round glass jars. By sur­
rounding a briquette of nickel with a number of 
)Jriquettes of iron and discharging it, Mr. Edison found 
he could obtain 1-5 of an a mpere hour of current per 
gramme of nickel, and by reversing the process, 0 .23 
ampere hour per gramme of iron. These results were 
arrived at early in 1901 after much experimenting; 
and the best part of a year, during which some 10.000 
tests were made, was spent in refining and improving 
these active materials in order to increase their capa­
city. Finally, in the fall of 1901, % an ampere hour 
per gramme of nickel and 0 .57  ampere hour per gramme 
of iron were obtained, whereupon Mr. Edison set to 
work to build a commercial cell .  

The active materials were prepared in sufficient 
quantity to make up a set of automobile cells, but 
when the first one was completed and tested, it was 
found that mixing the active material in bulk and in 
commercial quantities was quite a different matte!' 
from making a little for laboratory purposes, and that 
consequently the capacity of the first lot of cells was; 
somewhat reduced . 

The first machine-m!\de cell was completed in Janu­
ary. 19 02.  This cell had 9 iron and 9 nickel plates, al· 
though the first hand-made cell had twice as many iron 
as nickel. Twenty of these cells were made and were 
tested on the road in a Baker runabout, which was 
fin·t sent out equipped with the new battery on April 
3, 1902 .  These cells, which were of the He" 
type, were tested thoroughly after they had driven 
the runabout 2 ,488 mile�, and, on the test discharge, 
they gave about 18 per cent in increased capacity, 
This increase. however, was due to numerous over­
chargings which they had received when in service .. 
and, on receiVing a normal charge afterward, they re­
sumed their normal capaCity. This appears to be 
a good feature of the Edison cell, viz., that if extra 
capacity is needed, about one-third more can be got out 
of it if it is  given an extra long charge first. Yet tM::; 
heavy overcharging does not appear to hurt the plates .. 
The "C" type cell was, however, affected by the rates 
of discharge to a considerable extent. It lost 37 
per cent in watt-hour capacity when discharged at five 
times the normal rate, as against 50 per cent loss by 
the lead cell at t� same rate. This defect Mr. Edi­
son set out to remedy. Another difficulty which was 
met with at the start was that if hard rubber was used 
in the cell for separation and insulation purposes, it 
caused the caustic potash to foam. Rubber had to bE' 
abandoned, therefore, for a time. and glass used in­
stead.  Flat, enameled, iron clamps were devised for 
holding the plates together and against the glass rods 
which were placed between them, while different ar· 
rangements of glass tubes on steel plates had to be 
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devised and tested for insuiating the plates from the 
bottom of the jar. All this took a great deal of time, 
a� Mr. Edison was very thorough. Later, after he had 
solved the problem of capacity at varying rates of 
discharge, he took up again the question of rubber for 
insulating purposes, and finally succeeded in treating 
it so as to overcome the difficulties and so that it can 
now be used without any damage to the cell. 

The "D" type cell showed a considerable advance 
over the "C" type. There was 35 per cent more sur­
face area of active material in this type cell, which 
<:ontained 18 positive plates of nickel and 18 negative 
plates of iron. When discharged at a 150-ampere rate, 
this cell gave only 4 ampere hours, or 2 per cent, less 
(;apaeity than when discharged at a 10-ampere rate, 
and there was no difference in ampere hour capacity 
between a 30- and a 120-ampere discharge rate. 

The present, or "E" type, cell is perfect as regards 
falling off in capacity at a high rate of discharge. This 
('ell can be discharged at five times the norma' rate 
without any loss whatever in ampere-hour ca wity. 
This type of cell having 18 plates (6 iron and 12 
nickel), weighs 47% and 541;4 pounds per horse-power­
hour at a 30· and 120-ampere discharge rate respec­
tively. At the former rate of discharge, the "E" cell 
£;ives 15 .56 watt-hours per pound as against 14.7 watt­
hours per pound-the figure given by Dr. Kennelly in 
},is paper read in May, 1901. The comparison between 
the lead cell and the nickel-iron cell was neatly marIe 
by a photograph showing two of the latter cells in one 
pan of a balance, which was elevated by a single lead 
cell in the other pan. The lead cell weighed 2T\!:.! 
pounds against 25 pounds for the two Edison cells 
(which is equal to a net gain of 9 per cent in weight), 
and the latter had 34 per cent more energy, their watt· 
hour capacity being 375. The space they occupied, 
however, was only slightly greater than that taken 
up by the lead cell. The three sizes of cells that 
are now being manufactured are a 12Y2-pound, 18-plate, 
1l0-ampere-hour cell ; a 171,4-pound, 27-plate, 165-am­
pere-hour cell; and a 28-pound, 45-plate, 275-ampere­
hour cell. These cells, by a considerable overcharging, 
can be made to give 140, 220,  and 350 ampere-hours re­
spectively. The first cost of an Edison battery is 
nearly double that of a lead battery of equal capacity, 
a fact mentioned not by Mr. Fliess, but by one 
of the audience who took part in the discussion. 
At a four-hour rate of charge, Mr. Fliess claimed for 
the Edison battery 55  to 60 per cent watt hour effi­
ciency, while the watt hour efficiency of a good lead 
battery is about 75 per cent. Discharging the Edison 
cell at high rates for short periods decreases the en­
ergy output but slightly. Between the normal and five 
times the normal rate of discharge, the efficiency of 
an Edison cell varies between 55 and 44 per cent only, 
while the efficiency of a lead cell under the same con­
ditions varies from 75 per cent to 38 per cent. 

If the battery is charged in two hours at 75 
amperes instead of in 3',4 hours at 40, the total loss 
in efficiency due to the use of this high rate is only 
6.6 per cent, whereas the saving in time amounts 
to 46 2-3 per cent. At still higher rates of charge, 
such as 120 amperes for 2\i hours instead of 30 am­
peres for 9 hours, the loss of effiCiency in output in­
creases in a slightly greater ratio than that of the 
saYing in time. For instance, in the case just cited, 
there is a saving of 75 per cent in time, with a loss of 
12 per cent in efficiency. The voltage on charge 
reaches 1.85 volts when the cell is about two-thirds 
charged. From that point on, the charge curve is a 
straight line, no matter how much longer the cell is 
charged. .On this account there is no way of telling 
when the cell is charged, except by keeping account of 
the amount of current that has been put in. A record­
ing ammeter for the discharge and charge will of 
course overcome this difficulty. 

With regard to the durability of the cell, Mr. Fliess 
stated that a three month's test in a specially devised 
bumping apparatus, during all of which time the cell 
was being constantly charged and discharged, failed 
to show a loss of active material or capacity. Tests 
on the road covering over 5 ,000 miles under the most 
seyere conditions failed to cause any deterioration. 
This would go to show that the life of the Edison cell 
is extremely long. 

• •• • 
THE HEAVENS IN MAY. 

BY HENRY NORRIS RUSSELL, PH.D. 
Though the evening skies are not very brilliant at 

present, there is yet much worth seeing in them. In 
identifying the principal constellations, let us begin 
'with Ursa Major, which. at our usual hour of 9 P. M. 
on the 15th, lies just north and west of the zenith, the 
Dipper being most nearly overhead. 'fhe star at the 
bend of the handle-Mizar-is a fine naked-eye double, 
having a coinpanion of the 5th magnitude, at a dis· 
tance of some 12 minutes of arc. 

Following the curve of the dippeI'-handle to the 
southward, we pass several fainter stars in Boiites, 
and reach Arcturus, the brightest star in this part of 
the sky. Half way down from this to the horizon, and 
rather to the right, is the fainter Spica, the principal 
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star of Virgo. Below it and to the right is the little 
group of Corvus. 

Leo lies southwest of the zenith, and Hydra occupies 
the dull region below him and Virgo. 

A series of brighter constellations lies along the 
course of the Milky Way, which skirts the horizon 
pretty closely from west through north to east. 

canis Minor is almost due west, Procyon being still 
an hour high. North of it is Gemini, and then Auriga. 
Perseus has almost set in the northwest, but Cassio­
peia is still  visible, right under the Pole. Cepheus 
comes next on the right, and then Cygnus, which is 
just rising. Lyra is higher up, so that Vega is the 
most conspicuous star in the northeastern sky. 

Ophiuchus and Serpens are rising in the east, and 
Scorpio in the southeast. Hercules and Corona Bo· 
realis, which lie between Vega and Arcturus, and Draco, 
which is between them and the Pole, are the only other 
prominent constellations. 

Observers south of latitude 30 deg., that is, in south­
ern Florida and Texas and farther south, can see the 
Southern Cross at this season, low on the horizon, and, 
a l ittle later, the two bright stars of Centaurus, which 
lie some 15 deg. east of the Cross, and point to it. 

Certain recent observations relating to some of the 
asteroids are of sufficient interest to deserve mention 
here. It will  be remembered that these small planets 
are, for the most part, too small to be seen as disks 
even in the most powerful telescopes. Only the four 
brightest ones have measurable diameters, and Prof. 
Barnard has found that these are from 200 to 500 
miles in diameter. Many of the fainter ones must be 
less than 5 0  miles in diameter-probably less than 20; 
and telescopes several times more powerful than any 
now existing would only show them as star-like points. 

There would seem to be no hope of finding out the 
time of rotation of such small bodies; but in some 
cases this can be done, as we shall soon see. The first 
asteroid to lend itself to such an investigation was 
Eros, already remarkable enough for its singular orbit 
and close approach to the earth. Early in 1901 it walS 
discovered that the planet showed rapid variations in 
l:>rightness, to the extent of more than a magnitude, 
so that at some times it was three or four times as 
bright as at others. Further observation showed that 
the changes repeated themselves in a period of 514 
hours, during which there were two maxima of bright­
ness, and two minima, which some observers found t(j 
be unequal in light. 

As the planet changed its direction from the earth, 
the amount of the variation decreased, and in a few 
months it had become insensible. 

Early in the present year it was announced from 
the Harvard Observatory that Iris, one of the brighter 
asteroids, showed similar fluctuations in light, but of 
much smaller range-only 3-10 of a magnitude, or 
about 25 per cent of the total light. In this case the 
period is 6n hours, with two maxima and two mini­
ma, as before. 

Certain other asteroids have been observed to vary 
in brightness, but the extent and period of their varia­
tion is not yet determined. 

The only available explanation,of such changes in a 
planet's light seems to be to assume that the planet is 
rot'lting about an axis, and either that it is not spher­
ical in form, or that some parts of its surface are much 
darker than others, or that both of these things happen 
together. 

If  the planet is of irregular form, and we are look­
ing at it from the direction of itf! equator, we will evl­
dently see it "end on" twice in each revolution, and 
broadside on twice. 

The first position will give us a mlmmum of l ight, 
and the second a maximum. If we accept this explana­
tion for the cause of the light-changes, the period of 
rotation of the planet must be twice the interval be­
tween consecutive maxima, that is, 5� hours for Eros, 
and 6� for Iris. 

But if we assume that the variation is due to the 
presence of dark and light spots on a nearly spherical 
planet, the phases will in general occur only once in 
each revolution, so that we will be led to find values 
for this period just half as large as those quoted 
above. However, it is easily possible to imagine ar­
rangements of spots which give rise to two maxima 
and two minima in each revolution, so that the time 
period remains uncertain. If we allow ourselves to 
assume that the planet is irregular both in shape and 
in the brightness of its surface, it would be possible 
to represent almost any observed light curve by a 
Yariety of different assumptions. Consequently, we 
cannot be sure of any details about the planet's sur­
face (at least at present), though we can be certain 
that it rotates rapidly, and that the period is either 
that mentioned above for each planet, or else one-half 
of it, The longer periods appear 0n the whole to be 
more probable. 

The rotation hypothesis affords also an explanation 
of the observed change in the range of the variation 
of Eros. If we looked at one of our hypothetical plan­
ets from the direction of its axis of rotation, the total 
amount of light it sent us would be constant, no mat-
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ter how it was spotted,  for we would always see the 
same side 'of it_ 

Consequently, if we assume that the planet's axis of 
rotation is so situated that at first the earth was nearly 
in the plane of its equator, but later got nearer and 
nearer to its pole, we can account for the decrease and 
final disappearance of its variations in brightness. 

The idea that the asteroids may be irregular 1ll 
shape recalls, and apparently confirms, the old "explo­
sion hypothesis," which regarded them as the frag­
ments of a disrupted planet. This theory has however 
been discredited by the proof that it would have re­
quired, not one, but many successive explosions to 
produce the present system of asteroid orbits, so that 
the wisest attitude appears to be to suspend judgment 
on the question. 

TIlE PLANI'TS. 
Mercury is evening star until the 13th, when h� 

passes between us and the sun and becomes a morning 
star. He is usually nearly in line between us and 
the sun, and if he had been in conjunction a day 
earlier, he would have transited across the sun's disk. 
We need not regret this seriously, however, as there 
will be a transit in 19 07.  He is practically invisible 
to the naked eye throughout the month. 

Venus is morning star, but is inconspicuous, as she 
is getting near the sun. On the 1st she rises about an 
hour before him, but the interval decreases to about 
half an hour at the end of the month, when she will 
be hardly visible. 

Mars is evening star until the 30th, when he is in 
conjunction with the sun and becomes a morning star. 
He is entirely invisible throughout the month. 

Jupiter iii morning star in Pisces, rising at about � 
P. M. on the 15th, and is fairly conspicuous. 

Saturn is morning star in Capricornus. On the 11th 
he is in quadrature with the sun, rises at 1 A. M., and 
comes to the meridian at 6 A. M. 

Uranus is in Sagittarius, and comes to the meridian 
at 2: 20 A. M. on the 15th. 

Neptune is in Gemini, and sets about three hours 
after the sun. 

THE MOON. 
Last quarter occurs at 7 A. M. on the 7th, new moon 

at 6 A. M. on the 15th, first quarter at 5 A: M. on the 
22d, and full moon at 4 A. M. on the 29th. The moon 
is nearest us on t1;,e 22d,  and farthest away on the Sth. 
She is in conjunction with Uranus on the 3d, Saturn 
on the 7th, Jupiter· on the 12th, Venus on the 13th, 
Mercury on the 14th, Mars on the 15th, Neptune on 
the 18th, and Uranus again on the 30th. 

Cambridge, England. 

ACTION OF RADIUM ON METALS. 

Mr. N. Orloff, as stated in a recent communication 

to tho Russian Phys. Chemical c'ociety, coverec1 in 

April, 1903, an ebonite capsule containing 0.03 gramme 

of radmIT' b:-.)mid·e with an alurr:ini�lm plate, 0.01 mil­

limeter in thickness, instead of the mica generally 

used. In the course of July, the author, having opened 

the capsule, noted on the surface of the aluminium 

turned toward the radium some protuberances of the 

same aspect as the surrounding surface of the alum­

inium and resembling small drops of melted metal. 

These protuberances proved to be radio-active, produc­

ing a photographic image on acting for some minutes 

through black paper, and even after six months they 

were found to emit invisible radiations without any 

appreciable weakening. The author thinks that a stable 

alloy is formed by the accumulation of material par­

ticles given off from the atomic systems of radium, 

around small aluminium nuclei. 

THE CURRENT SUPPLEMENT. 

The current SUPPLEMENT, No. 1479,  opens with an 
ill ustrated article on the "Old and New Railway 
Bridges Over the Susquehanna River at Rockville." 
The English. correspondent of the SCIENTIFIC AMERICAN 

describes at length an engineering novelty in the form 
of a powerful gasoline locomotive. Pictures accompany 
his article. Dr. Erlwein's interesting discussion of the 
purification of potable water by means of ozone is con­
cluded. Prof. C.  F.  Burgess and Mr. Carl Hambuechen 
recently read a paper at the Washington meeting of 
the Electro-Chemical Society on electrolytic iron, to 
which subject much attention has been devoted of late. 
The paper describes original work in an investigation, 
the primary object of which was to produce, if possible, 
pure iron in such quantities and at such cost a� to 
make it an available material for further inquiry into 
its properties. The work shows that it is possible to 
obtain electrolytic iron in large quantities and at a 
reasonable cost. Mr. William A. Robertson writes in­
terestingly on" Pennsylvania's first mountain railroad. 
"Sofka and Blue Dumplings, a National Indian Dish," 
is the title of an instructive article by William R. 
Draper. Charles H. Coe discusses the subject of gin­
seng, its character, history, commerce, and medicinal 
value, with great thoroughness. In a resume of recent 
studies of radio-activity, new information about radium 
is given. 
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EXPERIMENTS WITH THREE-PHASE ELECTRIC ARCS. 
Three-phase electric arcs have recently been pro­

duced and investigated by the Italian General Electric 
Edison Company, at Milan, on the one hand, and by 
an American, Mr. Richard Fleming, on the other. 
Quite independently of these researches (of which 
he was not aware until after his work was com­
pleted), Dr. P. L. Mercanton, of 
Lausanne, Switzerland, undertook, 
a number of investigations in the 
same dire�tion with a view of produc­
ing powerful ilium in ants in a rather 
condensed form, and of materially 
lowering the frequency necessary for 
maintaining the arc. The principal 
object of this work was, however, a 
possible increase in the luminous out­
put of the electric lamp. 

Three-phase arcs are constituted by 
three single-phase arcs burning suc­
cessively between each pair of car­
bons, each being extinguished and lit 
again twice per period. As these are 
therefore at any time at least two 
arcs burning, the cooling effects are 
likely to be considerably reduced, 
and the consumption of energy re­
quired per candle materially low­
ered. These previsions were in fact 
fully borne out by experimenting 
with the lamp represented. 

The lamp contains three carbons 
connected each to a phase of the cur­
rent, and constituting a regular trt­
angular pyramid, on the top of which 
the arc is produced by virtue of elec­
trodynamic forces. Regulation is  ef-
fected by hand, and consists in in-
clining the carbons with respect to the axis of the 
pyramids. For this purpose they are supported by 
three carbon holders which are pivoted at three points 
placed at angular distances of 120 deg. on the circum­
ference of a circular metallic disk that serves as a 
base plate. To the middle of this disk, on the sille 
opposite the arc, there is fixed a strong screw, the box 
of which is  connected to a lever system controlling 
the mutual distance of the carbons. By a special 
arrangement, the levers may be lengthened or short­
ened. 

The aspect of the luminous focus of this lamp de-

pends to some 
degree on the 
kind of car­
bon used; the 
latter should 
be rich in vol­
a t i l  e sub­
stances. A s 
regards t h e 
length of the 
arc, on which 
its behavIor 
will depend to 
a high degree, 
this is al­
ways upward 
of some milli­

meters, and in 
most cases su­

perior to 10 
m i l l im e-

ters. Under 
these condi-

Scientific American 

For a number of periods ranging between 38.5 and 51, 
the light is quite steady. 

In order to determine the candle power of three­
phase arcs, Dr. Mercanton undertook photometric 
measurements for various carbons and different direc­
tions of the light rays, by means of a Lummer and 
Brodhun photometer. 

A THREE-PHASE ELECTRIC ARC. 

From the results recorded, it is shown that three­
phase arcs have a much better luminous output than 
monophase arcs between the same carbons. 

While the previsions of the experimenter were thus 
borne out fully, Dr. Mercanton is however somewhat 
doubtful as to whether the saving afforded will war­
rant the difficulties inherent in the design of a regu­
lating mechanism. On the other hand, there is the 
necessity of using three wires instead of two, and of 
replacing the single-phase lighting transformers by 
three-phase transformers. Wherever regulation by 
hand is practicable, an d  especially in connection with 

THE RUSSIAN ICE-BREAKER "ERMACK." 
To Admiral Makaroff, who went ,down with the ill­

fated "Petropavlovsk," is due some belated tribute for 
his skill and enterprise in familiarizing the Russian 
marine with ice-breaking steamers of more pretentious 
size than the small craft of this type that had been 
used for thirty years in the harbor of Cronstadt. The 

"Ermack," if not actually designed 
by him, is at least a product of his 
energy and the embodiment of 
the best features of the American 
ice-breakers, which he had made the 
subject of an exhaustive study dur­
ing a visit to America. She carries, 
moreover, many an appliance which 
Makaroff himself invented. 

The problem of keeping open the­
ice-bound ports of the Baltic and of 
the Siberian Pacific coast is some­
what more difficult than the task 
that confronts the American engi­
neer of the Sault Ste. Marie region. 
Russian ice is thicker; it lasts 
longer; and the longer it lasts, the­
more difficult it is to penetrate. For 
that reason Admiral Makaroff was, 
compelled to design a vessel which, 
although in principle it did conform 
with the best American practice, 
still embodiell features that would. 
enable her to cope with the difficult­
ies presented by the ice-bound har­
bor ice of Cronstadt and Vladivo­
stock. What these features are will 
appear more fully from the following 
description : 

The "Ermack" is 335 feet in 
length, 71 feet beam, and with her 

coal and stores on board has about 8,000 tons displace­
ment. Her propelling machinery consists of four sets 
of triple-expansion engines of 2,500 horse-power each, 
steam being generated in six very large double-ended 
boilers built for 160 pounds pressure. ·She has three­
stern propellers and one bow propeller. Her spee'd 
with 8,000 horse-power is nearly 1514 knots .  The­
speed with the three after engines working ahead i s  
about 151h knots, and the speed with all  the engines 
running ahead is about 1614 knots, the power in each 
case being at the maximum. The highest indicated 
power developed is 12,000, corresponding with the 

speed of 1614 

knots. 

tions, the ends 
of the carbon 
appear to the 
eye placed on 
the axis of the 
lamp, I i ke 
three luminous 
points of a 
high brillian­
cy (as repre­
sented) ; the 
common angle 
between t he 
carbons varies 
between 3 0 
deg. and 50 
deg. The low­
ering in the 
frequency nee­
es s ary to 
maintain the 
three - phase 

THE RUSSIAN ICE-BREAKER "ERMACK." CAPABLE OF FORCING HER WAY THROUGH ICE TWENTY-FIVE" FEET THICK. 

Each propel­
ler has a set of 
main engines 
of the triple­
expansion type' 
for driving it  
when the full 
power has t(} 
be exerted. At 
the side of the­
shafting of 
each screw is a 
pair of ordi­
n a ry c om­
pound engines­
which d r i ve­
the propeller 
by tooth gear­
ing. The cyl­
inders of the­
main engines 
a r e  25� 

i n c  h e s,  39% 
inches, and 64 
inches in di­
ameter by 3 
feet 6 inches 
stroke. T he 
b oil e r s  are­
are d o  u bi e­
ended, and six 
in number, 15· 
feet in diam­
eter, and ·20 

feet 6 inches,  
l o n g .  T he 
grate area is 
800 s q u a r e  
feet, while the 
heating surface 
is 27,60(} 

square feet to­
tal. The pro-

arc may be readily shown by adjusting the arc for the 
maximum of frequency and eventually withdrawing 
Violently one of the carbons, when the arc ceases to 
pass between the two remaining points. The jumping 
of the s ingle-phase arc from one pair of carbons to 
the other is visible by the flicker in the light given 
off from the edges of the crater in front of each other. 

luminous projections, three-phase arcs seem however 
likely to render materal services, in virtue of the 
steadiness and brilliancy 'of the triple illuminant. 

.t.,. 

Thirty -five miles of roadway have been constructed 
within the World's Fair grounds. 

pellers are made with nickel-steel blades containing 
3 per cent nickel, having a tensile strength of 40 tons; 
the stern propellers are 14 feet in diameter, the wing: 
propellers being 14 feet 6 inches pitch, and the center 
propeller 14 feet pitch. The forward propeller is 13 
feet in diameter and is 13 feet 6 inches pitch. The, 

(Continued on page 362.) 
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HIGH·VELOCITY 6·INCH WIR}!-WouND GUN FOR THE 
UNITED STATES ARMY. 

The Board of Ordnance and Fortifications of the 
United Slates army recently made an allotment of 
$41,000 for the construction of a 6-inch Brown wire­
wound gun which, if it fulfills the requirements of the 

A. Trunnion jacket. B. Wire_ C. Segmental tube. D. Liner. 

Cross-Section Throug-h the Gun at the Powder Chamber. 

specifications on which it is built, will certainly be 
the most powerful piece of its weight and size in exist­
ence. The gun will shortly be tested at Sandy Hook 
proving ground and fired 250 rounds, with gradually 
increasing powder pressures, the last five rounds being 
fired under from 45,000 to 
50,000 pounds maximum 
pressure in the powder 
chamber. The estimated 
service velocity pf the gun 
is 3,541 feet per second, 
under a maximum powder 
pressure of 42,823 pounds. 

Scientific American 
tell him that in a 12-inch gun, for instance, where 
there may be a foot or more of solid metal surrounding 
the bore. the pressure of the powder gases would 
stretch the metal at the bore of the gun to the rupture 
point, before the outer layers of metal were able to add 
t.heir full  resistance to that of the inner layers; that 
the bore of the gun would be cracked, and that the 
crack would eventually extend from bore to circumfer­
ence. He would explain to him how Rodman, an army 
officer, at the time of our civil war, very cleverly met 
the difficulty in cast-iron guns, by running a stream of 
cold water through the bore of the gun when it was 
being cast, chilling and contracting the metal at the 
bore. with the result that as the body of the metal 
throughout the gun cooled from bore to circumference, 
it contracted and gripped the bore, throwing the latter 
into a state of compression, and placing the rest of the 
metal of the gun in a state of initial tension. The 
effect of this was that when the gun was fired the 
pressure of the powder gases was felt throughout the 
whole section of the gun from bore to circumference 
and every part of the metal did its share of duty. 

He would then explain to him that as the manu:t'ac­
ture of steel developed, the superiority of this metal 
to cast iron for gun manufacture became evident, and 
the Rodman principle of gun construction was applied 
by first making a steel tube containing the bore of the 
gun, and then shrinking on successive hoops of steel 
which, as they cooled, threw the inner tube into a 
state of compression, and were themselves left in a 
state of tens fan. He would explain to him 
further that in addition to the higher resisting quali­
ties of steel over cast iron, the former metal. having 
the advantage of being built up in hoops which are 

the United States, the
' 

gun built by Capt. Crozier and 
the various Brown wire guns which have been built 
and tested by the army being the only guns of the 
wire type that have been built in this country, the 
wire-wound system has been adopted by the English 
navy and is the standard type that is built by the two 
great gun-making firms of Armstrong and Vickers­
.Maxim in England. All the large guns of the latesL 
English warships are wire guns, as are the weapons 
which are doing such good service in the Japanesc 
navy during the present war in the Far East. The sys-

LongitudiitaI Section Through the Breech. 

tem has, therefore, long ago passed beyond the experi­
mental stage. The difference between the wire gim 
herewith described and the English and Japanese guns 
is that in the former the fundamental prinCiples upon 
which wire guns are constructed have been carried 

further along their logical 
lines of development, wIth 
ballistic results that are 
proportionately superIor. 

The flin significance of 
these figures will be real­
ized if we compare them 
with the ballistics of the 6-
inch 50-caliber navy gun 
which is designed for a 
muzzle velocity of 2,900 
feet per second when firing 
a ] OO-pound projectile. On 
February 8 of the present 
year the Bur€au of Ord­
nanc�, in consequence of 
recent failures of some 
navy guns, decided to re­
duce the service veloCities, 
and an order was sent out 
that the 6-inch. 50-caliber 
navy gun was to have a 
service velocity of only 
2,700 feet per second, 
whicl). is 800 feet per sec­
ond less than the service 

Winding the Wire Upon the Gun, Under a Tension of 2,500 Pounds per Wire, or 125,000 Pounds per Square Inch. 

In t.he construction of 
the new 6-inch gun, the 
foundation consists of a 
forged steel lining tube 
with an elastic limit of 
60,000  pounds and an ulti­
mate breaking strength of 
105,000 pounds to the 
square inch. This tube ex­
tends for the full length 
of the gun, which is 26 
feet 1 inch in length, and 
it is enlarged from a rli­
ameter of 6 inches in the 
bore to a diamet.er of 9 
inches in the powder 
chamber, which has a 
length of 49 .3  inches and a 
cubi.cal capacity of 3,120 
cubic inches, which latter, 
it will be seen, is excep­
tionally large for a gUll of 
this caliber. On this til be 
is assembled what 1; 
known as the segmental 

velocity designed for the new wire-wound gun undor 
construction. As the striking energy of the shell 
varies as the square of the velocity, it will be seen at 
once how very much more efficient the new piece will 
be than the latest type of navy gun. 

forged on a mandrel, the metal of the hoops cari be 
subjected to more thorough working and inspection, 
with a view to improving the quality of the steel and 
eliminating all defects. The gun manufacturer would 
then proceed to explain to our supposititious layman 

tube. It is formerl of a 
series of sheets of rolled steel, 308  inches in length, 
2112 inches wide at the breech, and 4 y, inches wide 
at the muzzle of the gun, which are rolled into an in­
volute shape and wrapped together to make up a solid 
tube. The sheets are first assembled on a stepped 

I 

core, or form­
er, and secure­
I y clamped. 
The core 1,; 
then w i t  h -
drawn and It 

If a person 
who was quite 
u n a c qualnt­
ed with mod­
ern gun con­
struction were 
to watch the 
tedious a nd 
costly process 

r- -- -- -- - - - --- -.- - ---- ----- 'I!Y--- - - �---- - -- - - - - - - -j 
stepped lining, 
of the section 
shown in our 
engraving, is of building up Longitudinal Section, ShoWing Thickness ot Wire Winding. 
forced into po-a modern high­

power gun, he 
would natural­
l y  a s k  w h y  
i t  i s  n o t  
forged out of 
one s a lid 
piece. 'rhe gun­
mateer, in ex­
plaining to the 
inquiring lay­
man why guns 
must be built 
up piecemeal 

New 5o-Caliber, 6-lnch, Wire-Wound Gun for the United States Army, Shortly to be Tested at Sandy Hook. 
42,823 Pounds. Muzzle Velocity, 3,541 Feet per Second. 

Maximum Powder Pressure 

sition within 
the segmental 
tube and the 
clamps a r e  
firmly screwerl 
down, one at 
each 6 inches 
of the length 
of the tube, 
which is then 
centered in the 
I a t  h e and 
turned to size. 

would point 
out . that, in 

THE MOST POWERFUL GUN FOR ITS WEIGHT IN EXISTENCE. A new series 

forging masses of metal of the size that would be' re­
quired, it would be impossible to detect any hidden de­
fects, and that, steel being a highly elastic material, 
It is necessary that in the finished gun, if the whole 
mass of the gun is to be available in resisting the 
bursting effects of the powder, the metal be brought 
mto a certain condition of initial strain. He would 

that the system of building up 'guns by winding steel 
wire upon an inner tube was a further step in the 
direction of securing thorough inspection of the steel, 
and of placing the finished gun under conditions of 
initial compression and tension which would be accu­
rately known to the maker. 

Although the wire-wound gun is but little known in 

of clamps is 
then put on, and the <lxterior of the segmentat tube 
is turned down into stepped frustums of cones, each 
step being equal to the thickness of one wire, or one­
seventh of an inch. There are seven of these steps 
over the bore of the gun and four steps where the 
powder <,;hamber commences, one of the latter steps 
being the depth of one wire and three of the steps 
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equal to the depth of two wires. Now comes 
the process of wire winding. One end of the · 
wire is driven into a hole bored into the segmental 
tube at the first step from the powder chamber, 
and the wire, which is one-seventh o f  an inch square, 
is wound upon the gun under a tens ion of 2 ,500 poun 13. 
The thickness of the winding varies from seven thick­
nesses, or one inch, at the muzzle to 21 thicknesses, . 
or 3 inches, over the powder chamber. A trunnion 
jacket, extending from the breech to beyond the trun· 
nions, a distance of about 12 feet, is then shrunk on 
with sufficient tension merely to prevent its rotation 
upon the segmental tube. A sheet-steel tube is also 
placed over the chase of the gun for the purpose of 
giving it a finish and protecting the wire wrappin g. 
It should be noted that no reliance is placed upon the 
trunnion jacket or the chase covering, for the strength 
of the gun. By a study of the sectional view of the 
breech, it will be seen that the thrust of the breech­
block is taken up jOintly by the l ining tube, the seg· 
mental tube, and the trunnion jacket, and a very even 
distribution of the longitudinal stress is thereby se­
cured. The advantage of using a segmental built-up 
tube to carry the tension of the wiring is that the 
plates, being rolled down to a thickness of one-seventh 
of an inch, the danger of hidden flaws existing in the 
metal is practically eliminated ; whereas when the 
solid tUbe is used, as in the built-up guns, there is suf­
ficient thickness of metal for such flaws to exist with· 
out being detected. Moreover, in the segmental tube, 
should a flaw exist and a fracture occur. in any one 
plate, it could merely extend through the thickness of 
one-seventh of an inch, and would not, as in the case 
of a solid tube, extend radially through the whole 
thickness of the tube. 

In an investigation of the principles of the seg· 
mental tube wire gun by Prof. Denton, of Stevens In· 
stitute of Technology, Hoboken, N. J., Mr. Denton 
estimated that there was no loss ot longitudinal or 
tangential strength in the built-up tube, for the reason 
that the tension of the wire windings throughout the 
whole length of the tube , will bind the segments to­
gether "with sufficient pressure to cause the frictional 
adhesion between its curved l ines of division to ex­
ceed the shearing forces which ' would be transmitted 
along these lines in a forged tube of the same thick­
ness, when fired with powder developing the highest 
current pressures." He found, '  moreover, that "the 
metal of the segmental tube, by virtue of the magni­
tude of its frictional adhesion" ( due to a tension of 
125,000 pounds to the square inch in the wire wind­
ing ) , "is as available as' a source of longitudinal 
strength and transverse stiffness as the same thickness ' 
of solid metaL" Prof. Denton further found that "the 
distribution of the wire windings . secured a practically 
uniform compressive resistance in the lining tube 
throughout its length, and without exceeding about 
9 0  per cent of the elastic strength of the tightest wire. 
The lining of the tube was probably compressed so that 
under 50,000 pounds per square inch of powder press· 
ure it was not required to exert a tensi\e resistance."  
In other words, the principles of the wire gun had by 
this system developed to such a high point that when 
this gun is fired a t  Sandy Hook in the last few rounds, 
w ith a maximum powder pressure of 50 ,000 pounds to 
the square inch, and a cOrresponding muzzle velocity 
of about 3 ,900 feet per second, the lining tube will 
still be under some of the initial compression which 
was given to it when the wire was wound on ; which 
means that the wire with its high elastic limit ot 
150,000 pounds to the square inch, will be comfortably 
taking care of the enormous forces developed by the 
powder. 

The unusually high velocities secured in this gun 
are due to the exceptionally large powder chamber. 
Owing to the abundant supply of gas given off by the 
burning powder, the pressure on the base of the shell 
is maintained at a high figure even to the moment 
that the shell leaves the muzzle, when the pressure is 
no less than 23,721 pounds · to the square inch. In the 
earlier guns, the powder pressures ' fell rapidly toward 
the muzzle and it is  this high muzzle pressure that has 
caused the blowing off or bursting of the chase of sev· 
eral guns of the hooped type during the past few 
months. It can be seen at once that by incre�ing the 
number of windings of wire over the muzzle, this part 
of the gun may be made relatively just as str�ng and 
reliable as any other portion. 

\ . . . . . 
There were recently received at the National Mu­

seum two termitariums from Jam!tica, which are . re­
garded as the greatest curiosities which have been 
placed in the institution for a number of years. The 
termitarium is the residence of a tribe of termites, or 
white, ants. One of these specimens was at once ship­
ped to St. Louis, where it will form a part of one of. 
the government exhibits at the exposition. The other 
was placed on view in the museum. The largest of 
the two nests received by the museum is about four 
feet long and two in diameter, being shaped a great 
deal like an elongated double peanut, round. and ova� 
at the ends, and with a narrower portion fn the center, 
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with a decided crook between the two ends. This was 
built around the limb of a tree, and in order to get the 
nest the limb was cut, leaving about a foot extending 
from each end of the nest. The construction of the 
nest consists of leaves overlying each other, and ar· 
ranged in such order that it  was likened to a bill file 
w ith bills placed in regular order one over the other. 

.. . .  � . 
THE RUSSIAN ICE·BREAKER " ERMACK." 

( Oontinued from page 3 6 0 . ) 
blades are enormously thick, and are calculated to be 
brought up by ice without breaking when running at 
full speed. The machinery is  all designed to withstand 
this test. 

The "Ermack" is  capable at half power of putting 
1,300 tons of weight on the ice to crush it down, when 
in her ordinary ice-breaking trim, with a draft of 22  to 
23 feet. The bow is enormously strong, and for a con­
siderable distance the frames are only 12 inches apart. 
'The ice-belt at the bow extends to the keel. At the 
s ides of the ship it is 27 feet deep. 

The "Ermack" left the Tyne on her maiden voyage 
to Cronstadt early in March, 1899,  under the command 
of Capt. Vassilieff, Admiral Makaroff being also on 
board. In less than a fortnight after sail ing, the ice­
blink was seen just before dark, the first drift-ice being 
met with off the western end of the harbor of Revel. 
In the Gulf of Finland the small drift ice is first met ; 
this gradually grows to a paste, which, in calm weather, 
soon solidifies into floes. These increase in size until 
the solid ice is  met, and it  is here that the pack� 
of ice are found. The "Ermack" proceeded by night 
through the ice, her course illuminated by the electric 
searchlight. On the ro<)ks and islands in . the Gulf of 
Finland 'the ice forms to an enormous thickness, and 
the noise occasioned at  the bow of the vessel when 
breaking ice was considerable, but the vibration set 
up forward was very small. The HErmack" pursued 
her way through the ice right up to Cronstadt. Below 
Cronstadt the vessel could � easily break her way 
through the ice at 8 knots an hour, the ice field being 
from 1 8  inches to 24  inches' thick, with 6 inches of 
snow upon it. Three days r after her arrival at Cron­
stadt she was ordered to lWvel to save steamers that 
were in danger of being crushed by the ice, and to 
open the port. Upon arrival at Revel Bay it was found 
that an enormous ice-pack / had been formed across the 
entrance to the bay, 15  miles, from the town of Revel. 
The pack had formed during a northwest gale that had 
blown the drift-ice froIp the Baltic into the bay, pack· 
ing it in a dense mass 3�'!h" miles across, about one-third 
of a mile wide, and frpm 20 t o  2 5  feet thick, com· 
pletely closing the harbo,r, In two hours the "Ermack" 
succeeded in crushing a:�.:way through this ice-pack in 
fourteen charges. DurinK the limited time that the 
"Ermack" was on that station she was instrumental in 
salying eighty-two vessels that were fast' in the ice. 

I� order to test the capabilities .of ice-breakers of 
large size in polar ice, the ,"Ermack" was sent to Ad­
vent Bay, in Ice Fjord, Sp'itzenbergen. She . was fully 
provisioned for twelve moIiths. ; Advent Bay was left on 
August 5, 1899,  and on the following day she encount­
ered the first polar drift-ice. Then the fight . began in 
real earnest. Collisions with enormous masses of ice 
occU:rred continuaily. The floes became thicker and 
older as the ship proceeded north. I t  was soon a task 
of ice breaking and charging continually. When 
stopped by ice, the vessel retired 100 yards or more, 
got up speed to strike the strong spot, and continued to 
do so until the obstruction was broken down; In some 
of the water lanes it was strange to note how the ice 
had separated in a vertical cleavage, leaving. the wall� 
of solid ice on each side of  the ' canal from 12 feet to 
20 feet thick. With half boiler power the "Ermack" 
could force her way through polar ice 12 feet to 14 feet 
thick at 2% to 3 knots an hour. 

Reference should be madii" :to , the arrangement for 
coupling up the "Ermack' " witlr other vessels in order 
to make a train of ships for Jn:o:re effectually dealing 
with thick. ice. Although the .. "Ermack" is big and 
strong, there is, of course, a, ' iiinit to her capacity of 
breaking up ice and to the speed with which she can 
perform the 9peration. A vessel pushing astern of 
he.r, . t.herefore, wcmld supply; additional-power, for the 
work. Forward, the ste� is set at an angle of 70 deg. 
from the vertical. In g,oing through ice she slides up, 
raising her bow, and this causes the lice to ,break down. 
She might, of course, mount the ice until her" forward 
propeller came in contact with it ; but this is  made of 
sufficient strength to withstand the shock. That, how­
ever, is not :what is expected generally to occur, as the 
form of the bow is designed to insure a constant break· 
ing down of the ice. This would absorb an enormous 
amount of power ; but if anothe� �vessel, either an ice 
breaker or an ordinary steamer, were pushing astern, 
naturally the speed could be increased. Moreover, a 
steamer not so strongly built as the "Ermack" would 
be protected by following close behind her. For this 
reason a recess has been built into the counter. This 
recess is designed to take the stem of the following 
vessel, arrangements being made for lashing the latter 
in firm contact with the leading craft. 

The Geocraphlcal Society oC Philadelphia. 

The annual reunion of the Geographical Society of 
Philadelphia was ' held Tuesday evening, April 26,  at 
the Hotel Roosevelt, Philadelphia. President Angelo 
Heilprin, the noted Arctic explorer and student of Mon t 
Pelti and other volcanoes, in his opening remarks 
sketched the history of the society from its organization 
twelve years ago to the present, mentioning the great 
geographical ,discoveries made in the period in the Far 
North, Asia, Africa, and the Antarctic regions, in some 
of which members of the society have participated. 
The SOCiety began in a modest way with fifty-one mem­
bers and has grown so that a hall seating several hun­
dred is now needed for the open meetings. Excur­
sions to points w ithin reach from Philadelphia are a 
feature of the summer work of the society. 

Prof. Heilprin announced that the Elisha Kent Kane 
gold medal for noteworthy geograplllCal acl],ievement 
had been awarded to Capt. R. F. Scott, R. N., of the 
"Discovery," who has been in charge of the British Ant­
arctic expedition which has recently returned in safety 
to New Zealand after two years of arduous work. The 
principal features of Captain Scott's geographical 
work have been the traCing of the eastern edge of the 
Antarctic continent for 3£ 0 miles south of Mount Ere­
bus ; the journey of the "Discovery" eastward from 
Mount Erebus for 640 miles along the edge of the 
great ice-barrier to new land, named by this expeditioI! 
King E dward VII .  Land, which is probably a portion 
of the Antarctic continent. Capt. Scott has attained co, 
pOint further south than any other explorer, and the 
geographical results of the expedition under his care 
are among the most important which have been 
achieved in recent years. 

The chief speaker of the evening was Commander R. 
E. Peary, U. 8'. N.,  president of the E ighth Interna­
tional Geographi c  Congress, which is to meet in this 
country in the fall. Commander Peary said that when 
he was attached to the League Island navy yard, fif­
teen years ago, he completed the plans for his first 
expedition into the Antarctic regions, and presented 
them to Prof. Heilprin, then the president of the Acad­
emy of Natural Sciences, who took a hearty' interest 
in the matter and, in connection with Capt. Amos Bon­
sall, Mr. H.  G. Bryant, and others, began the agitation 
which made possible the Peary South Polar expedition 
of 1891.  

To-day Arctic exploration is not to be considered a 
foolish matter, but it is a broad national undertaking 
participat.ed in by the President, Congress, the press, 
and the people. The object, of course, is the North 
Pole, which is  the mathematical center of the northern 
hemisphere, where there is but one day and one night 
in the year ; where there is  nO west and no north, 
and every wind is a south wind. It is the last grl')at 
geographical prize which the earth has to offer, and 
in view of the work which has been carried on under 
the auspices of the United States, its w inning belongs 
by right to this nation. 

The undertaking d ivides itself naturally into two 
parts . The first section is the journey by ship to the 
north shore of. Grant Land ; the second s ection is the 
420 nautical miles from Grant Land to the Pole. The 
journey from New York t o  Cape Sabine or Cape York 
can be made ev;efy summer in about two weeks time. 
Here Commander Peary would get Esquimaux and 
dogs, and proceed to Grant Land in from two days to 
two weekS, according to the season. This journey is 
the uncertain part of the preparatory work, but it has 
been made by four ships. The ship would be frozen in 
off Grant Land by the middle of September, and the 
preparatory work for the next season's dash to the 
Pole would occupy the time until the long Arctic night 
set in. About the middle of February returning light 
would enable the sledges to start north, and they 
w ould have three months or more in which to cover 
the 840-mile journey to the Pole and back before there 
was any chance of the ice breaking up. Commander 
Peary himself has made several dog j ourneys longer 
than this. 

The features which promise success for a new expe­
dition are that the explorer would take an especially 
constructed ship which would depend primarily upon 
steam power for propulsion and would have auxiliary 
sail, rather than a sailing ship with auxiliary steam, 
as has been:' done heretofore. The second feature would 
be the extensive utilization of the native Esquimaux, 
which would be possible through the personal influence 
which Commander Peary has obtained with the tribe. 
during his previous expeditions. The third feature woul d 
be Commander Peary's intimate personal knowledge of 
the coast. ..The nervous strain due to the long winter 
night, is  tJ:i'

e great drawback to work in the polar re­
gions. The ' cold, which is easily provided against, is 
only relatIve in any case and is therefore a negligible 
factor. The value of the attainment of the Pole lies 
in getting �any geographical data which need not be 
enumerated, farther than that they lie in pendulum 
observation.s which would be invaluable for determina· 
tion of the exact shape of the globe, and in observa­
tions bearing upon terrestrial magnetism and the me· 
Leorology and the economics of 300 ,000 square miles 
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of unlmown l and. l" or lhil:; great enterprise, Comman· 
tier Peary needs $ 200,000.  If the expedition were ac­
complished in one year without the loss of the ship. 
the cost would be only $100.000,  but a larger guaranteu 
is necessary. because two years' time or more might 
be consumed and the ship might not be brought bacj{. 
This great geographical prize therefore can be ob­
lained for much less than the sum expended in defense 
of a single challenge for th e Am€rica's cup. 

Other speakers of the evening were Capt. T. C. Mc­
Lean. U. S. N .. commander of the cruiser "Cincinnati," 
Who rendered great service:; to the stricken island of 
Martinique directly after the eruptions of 1902.  and 
who was in command at Colon at the time of the last 
revolution at the Isthmus of Panama ; Major W. R. 
Abercrombie, U. S.  A., who had charge of the surveys 
along the Copper and T anana rivers, Alaaka. in the 
rearch for an all-American route from the coast to the 
Yukon ; Dr. A. Donaldson Smith. who has carried on 
important investigations in Abyssinia ; Capt. Amos 
Bonsall ; Dr. E. O. Hovey. who studied the eruptions 
of Mont Pele and the Soufriere for the American Mu­
seum of Natural History ; Mr. George C .  Mercer. who 
is one of the very few men who have stood upon the 
su mmit of the South Dome in Yosemite Valley ; Mr.  
Gilbert H .  Grosvenor, editor of the National Geo­
graphic Magazine ; Miss Dora Keen. who has traveled 
e)<tensively in Asia and has been almost the only white 
person to witness ( in Teheran ) the religious ceremony 
of the Mohammedans which corresponds to the Pas­
sion Play of Oberammergau ; and Mr. Henry G. Bry­
ant. who has recently returned from the wilder por­
tions of Mexico. and who is the president-elect of the 
Geographical Society of Philadelphia. 

. ' . , .  
GROWTH OF OUR NAVY. 

In response to several requests from correspondents 
that we would publish another general view of the new 
ships that have been authorized. or are under con­
struction. for our navy. thereby supplementing the 
double-page engraving published in our last Naval Sup­
plement of December 14, 1 9 0 1, we present the accom­
Panying do uble-page inset. The engraving in the spe­
rial number referred to represented all the ships that 
were authorized or under construction at the close of 
the year 1901. The double-page inset in the present 
n umber includes every warship contracted for and 
under construction since that date. In looking through 
the official records. we were much interested to note 
that the whole of this very formidable fleet was au· 
thorized by Congress in the brief period of eigIit 
months. from July. 1 9 0 2. to March. 1 9 0 3 .  It inchides 
five of the largest and most formidable battleships ever 
deSigned. vessels only slightly smaller than the Brit­
ish "King Edward" class. and more powerfully armed 
than they ; two smaller battleships of about the size 
of the Russian "Czarevitch" or the new "Borodino" 
of the Russian Baltic fieet ; two armored cruisers 
vvh ich will be the largest vessels of that type ever built. 
and two gunboats. This is a most remarkable addi­
tlon to be made in so short a space of time, and if it 
were not that the contractors for our warships are so 
s low in completing their contracts. the vessels being 
at times from one to three years behind their contract 
date of completion. it would indicate we were rapidly 
moving forward to the second position in strength 
among the great naval powers of the world. 

BATTLESHIPs.-The most important vessels of the 
fleet are five large battleships of the "Connecticut" 
class. the first two of which. the "Connecticut" and 
"Louisiana." authorized by Congress July 1, 1902, are 
sister ships. The other three ships, "Kansas," "Minne­
sota." and "Vermont," were authorized on March 3 of 
the follow-ing year. They are practically identical 
with the "Connecticut" and "Louisiana," the chief 
points of difference being that the thickness of the 
waterline belt has been somewhat decreased. and that 
of the upper main belt somewhat increased over that 
on the earlier ships. The "Louisiana" is being built 
by a private firm, the Newport News Shipbuilding 
Company, and the "Connecticut" is being constructed 
at the New York n avy yard. Brooklyn. where a rate 
of progress has been maintained that has already gone 
far to prove the truth of the naval constructors" asser­
tion. that work can be done as expeditiously and satis­
factorily at the government yards as it can at private 
establishments. 

The detailed description which we , now give of the 
"Connecticut" and "Louisiana," both of which. by the 
way. will probably be launched toward the close of the 
present year. will also serve for the three later vessels 
of this class in all particulars except that the main 
belt amidships will be 9 inches instead of 1 1  inches 
thick, and that the upper main belt w ill  be 7 inches 
thick instead of 6 inches as in the "Connecticut." The 
particulars of these five battleships then are as fol­
lows : Length, 450 feet ; extreme breadth. 76  feet. 10 
inches ; depth, 24 feet, 6 inches ; and the displacement 
at this draft, when the ship is fully equipped ready for 
sea. with all her stores on board and a normal coal 
supply of 900 tons. is 16.000 tons. The ships will be 
drinn at a speed of 18 knots by twin-screw, triple-ex-
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palHlioIl engines of 16.500 indicated horse-power. to 
which steam will be supplied by Babcock & Wilcox 
water-tube boilers. The protection will consist of a 
complete belt of Krupp steel armor at the waterline. ex­
tending from stem to stern, which will vary in thick­
ness from 11 inches amidships to 4 inches at the ends. 
Associated with this armored belt is a complete pro­
tective deck 2%, inches on the flat and 4 inches on the 
slopes. Above the main deck, throughout that portion 
of the ship amidships between the main barbettes. is 
a wall of 6-inch Krupp armor extending from the 
main belt to the upper deck, and protecting the central 
battery, The turrets for the main battery 12-inch guns 
will be protected with a maximum thickness of 1 2  
inches of Krupp s teel, a n d  the barbettes upon which 
they turn will be protected with 10 inches of Krupp 
steeL The 8-inch turrets will have 6 inches of armor 
in the case of the "Connecticut" and "Louisiana," and 
6'\6 inches o f  armor in the "Minnesota ... • "Kansas," and 
"Vermont." 

The armament of these ships will be the most power­
ful of any vessels at present designed. It will con­
sist of four 1 2-inch rifies, calculated for a muzzle 
energy of over 46,000 foot-tons. eight 8-inch guns with 
a designed muzzle energy of 1 3 . 6 0 0  foot-tons, and a 
battery of twelve 7-inch guns w ith a designed muzzle 
energy of 9,646 foot-tons. There will  also be twenty 
of the invaluable 3-inch rapid-fire guns, wl1ich have a 
designed velocity of 3 ,000 feet a second. and an energy 
of 874 foot-tons. Four of the latter are mounted on 
the gun deck, firing through casemates. two of them 
forward and two aft ; six are mounted on the upper 
deck in broadside between the 8-inch gun turrets ; and 
ten are mounted in the open upon the sl,J,perstructure 
deck, three on each broadside, and one at each corner 
of this deck. There will , be also twelve 3-pounder 
semi-automatic guns and eight I-pounder automatic 
guns. and eight machine guns scattered throughout tlie 
bridges and fighting tops. They will carry also two 3-
inch field guns. Although no provision was made for 
submarine torpedo tubes in the original design of these 
vessels. the plans have been changed since the con­
struction commenced. and the ships will be fitted with 
two forward submerged torpedo tubes. On such large 
dimensions the vessels will be able to give ample ac­
commodation for the complement of 42  officers and 
761 men. 

Speaking of the ships as a whole. we think that they 
represent about the best combination of speed. armor, 
and armament to be found in any of the latest battle­
ship deSigns of the various navies ; although there can 
be no question that the increase of the armor protec­
tion above the main belt from 6 to 7 inches in the 
three later ships, at the expense of a reduction of the 
main belt amidships. is a decided improvement of the 
defens ive qualities of these ships. 

At the same time that the three later ships of the 
"Louisiana" class were authorized. Congress made pro­
vision for the construction of two battleships of 1 3.000 
tons displacement. which were to have the maximum 
speed and offensive and defensive qual ities practicable 
on these dimensions. Working under this restriction 
as to size, our naval constructors have turned out two 
admirable ships, the "MiSSiSSippi" and " Idaho." which 
may be termed smaller editions of the "Connecticut." 
The dimensions are as follows : Length. 3 7 5  feet ; 
beam, 77 feet ; mean draft. on a displacement of 13,000 
tons. 24  feet, 8 inches. 'The ships will be driven at 
1 7  knots by twin-screw, triple-expansion engines of 
10.000 horse-power, steam being supplied by Babcock 
& Wilcox boilers. The main battery will consist of 
four 1 2-inch guns carried in turrets protected by 12 
inches of Krupp steel, and barbettes of 1 0  inch�s of 
steeL The intermediate battery will consist of :eight 
8-inch guns mounted in four turrets protected by 6 '\6  

inches of steel, the barbettes being protected b y  6 
inches. There will be a central battery on the main 
deck of eight 7-inch rapid-fire guns, protected by 7 
inches of Krupp armor, and there will also be twenty 
3· inch rapid-fire guns. twelve 3-pounder, semi-auto­
matic guns, eight I-pounder automatics. and two 3-inch 
field guns . .  They will also carry two submerged tor­
pedo tubes. The waterline belt will  be 9 inches amid­
ships, tapering to 4 inches at the ends. The conning 
tower will have 9 inches of> armor, and the conning­
towel;' tube 6 inches, While the ammunition tubes will 
be protected by 3 inches of armor. The vessels will 
have a full coal capacity of 7 5 0  tons. and at 10 knots 
cruising speed they will have a radius of 5 .750 nauti­
cal miles. 

ARMORED CRUISERS.-The two armored cruisers 

"Tennessee'" and "Washington" are, like the battle­
ships above mentioned, among the very latest and 
most powerful of  their class in any navy. Moreover, 
they are extremely handsome vessels. with a clean-cut 
outboard profile. and an excellen ce of proportioning 
and placing of masts and smokestacks, that renders 
them comparable in appearance to the modern Atlantic 
passenger steamship. These cruisers are nearly a 
thousand tons larger in displacement than the six 
armored cruisers of the "California" class. and al­
though the length, 502 feet, is the same, they have 

about 3 '\6  feet more beam. or 72  feet, 10 inches. and 
a bout a foot more draft. the draft on a mean displace­
ment of 14.500 tons being 25 feet. They will be 
driven by twin·screw triple-expansion engines. with 
all indicated horse-power of 23.000,  at an estimated 
speed of 22  knots an hour. The normal coal supply 
will be 900 tons and they will have a bunker capacity 
of 2.000 tons. They will be protected by a continuous 
waterline belt, which will be 5 inches in thickness 
amidships and 3 inches at the ends. This is an inch 
less than is carried by the California" class ; but 
what is lost at the waterline is gained in the protec­
tion of the main battery. which consists of 9 inches 
on the turrets, as against 61h inches in the " Cali­
fornia." and 7 inches on the barbettes. as against 6 
inches in the ear Her ship. Associated with the belt 
will be a protective deck. IV:! inches in thickness on 
the flat. and 4 inches on the slopes. with the armored 
cita'del amidships, and 3 inches on the s lopes toward 
the ends. outside the citadel. The sides of the vessel 
from the main belt to the upper deck. and extending 
for the length of the shi p between the main barbettes. 

. w ill be protected by 5 inches of Krupp steeL The 
armament of these vessels is particularly powerful. 
consisting of four 1 0-inch breech-loading rifles in two 
turrets forward and aft. and sixteen 6- inch guns 
mounted in broadside. Twelve of these are on the 

. main deck, and four on the upper deck. There is also 
a. battery of twenty-two 3-inch rapid-fire guns. of wh ich 
six are mounted on the gun deck within the central 
battery. six on the gun deck in sponsons outside of 
the battery. two forward and four aft. and ten on the 
upper deck in broadside between the 6·inch gun case­
mates. Twelve 3-pounder rapid·fire guns. four 1-
pounders. two machine guns. and six Colt automatic 
guns are distributed throughout the superstructure. the 
bridges. and the fighting tops. There are also two 3-
inch field guns to be used for landing purposes.  This. 
it will be observed. is for a cruiser a tremendous bat­
tery, its most distingUishing feature being the four 
1 0-inch breech·loading guns. which will be capable of 
pierCing the heaviest armor o f  battleships at the 
nearer fighting range. There are altogether no less 
than sixtY'eight guns. It must be confessed that the 
armament of these ships appears to be relatively 
heavier than their defensive qualities. and we wish 
that the side armor of the central redoubt had been 6 
inches instead · of 5 inches in thickness. The vessels 
will be provided with two broadside submerged tor· 
pedo tubes forward and probably another pair aft. 
Spli nter bulkheads of ni ckel-steel. from 1 '\6. to 2 
inches · in thickness, will be worked in between the 
6-inch guns of the central battery. and the 3-inch bat­
tery on the main gun deck will be given also 3 inches 
of nickel-steel protection. The 6-inch guns in the 
broadside battery will be mounted in recessed ports. 
which will allow the guns to be swung around until 
their muzzles are flush with the side of the ship. thus 
obviating the inconvenience which arises from the 
great length of modern broadside guns. Altogether. 
we must confess to the conviction that these are about 
the most effective large armored cruisers to be found 
afloat or under construction to-day. the only vessels 
which compare with them. being the latest armored 
cruisers of the British navy. which carry a much 
lighter armament, and have no better system of pro­
tection. 

GUNBoA'l's .-The two gunboats "Dubuque" and "Pa­
ducah" are vessels of the unarmored composite class, 
to which such vessels as the "Marietta" and "Vicl;;s­
burg," the latter now at Chemulpo. Korea. belong. 
Both vessels are being built at Morris Heights, N. Y. 
They are constructed with steel framing and wood 
planking. and have an over· all length of 174 feet. an 
extreme breadth of 3 5  feet. and 1.085 tons displace­
ment on a mean draft of 12 feet. 3 inches. They will 
be driven by twin-screw. triple-expansion engines, and 
steam will be furnished by Babcock & Wilcox boilers. 
On an indicated horse-power of 1.000 they are to have 
a speed of 12 knots per hour. They will carry an 
armament of six 4-inch rapid-fire guns. four 6-pound­
ers, two l·pounders, and two Colts. They are schooner­
rigged and have a stump bowsprit. and a modified 
clipper bow. a combination which, it must be admitted, 
does not add anything to the beauty of the vessels. 
However, as the bow is full and lofty, no doubt they 
will prove to be excellent sea boats, well suited to their 
particular duties. 

In a recent address before the Michigan Municipal 
League. Dr. Victor C. Vaughn estimated the annual 
loss in this country due to typhoid fever at $50.000.000.  
H e  said the total number of cases of this disease in the 
course of the year was about 5 0 0.000,  of which 50.000 
terminated fatally. Placing a valuation of one thou­
sand dollars on each life. he arrived at the total given 
above. The doctor said that this terrible death list 
should have no existence, for by the exercise of proper 
care and precautions, all of these l ives might be saved.  

.. . .  J .  
The construction or a harbor to the north of the 

city of Kiel is being planned. 
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THE LOUISIANA PURCHASE 
EXPOSITION-ITS SCOPE 
AND ITS PURPOSE. 

BY SAMUEI� WILLIAMS. 
The LouisIana Purchase 

Exposition, opened at St. 
Louis April 30, was plan­
ned to be "the greatest ex­
l; osition ever held in the 
world." It was thought 
that the most fitting com­
memoration of one of the 
most important centen­
n ials in American history 
would be a World's Fair 
presenting a comprehens­
ive and instructive illus­
tration of the progress of 
all nations in arts, indus­
tries, and culture. It was 
an ambitious scheme, call­
ing for the expenditure of 
enormous sums of money, 
a vast amount of skillful 
exploitation work, the ex· 
ertion of America's influ­
ence w ith foreign govern­
ments, and the employ· 
ment of an array of well 
known experts in collect-

Colonnade of the Palace of Manufactures. 

North Vestibule of the l'alace of Machinery. 
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The Palace of Machinery. 

ing and classifying the ex­
bibits. But there seems 
to have been plenty of 
practical ability and h igh 
lntell igence as well as am­
bition behind the scheme, 
and its projectors have un­
questionably succeeded in 
creating an exhibition far 
surpassing all former ones 
in the amplitude, magnifi­
cence, and beauty of its 
equipment. Ten m illion 
dollars were granted by 
the city of  St. Louis­
$5,000,000  by popular and 
an equal amount by muni­
cipal subscription-and an 
appropriation of $5,000,000 

·was made by the United 
States Treasury, to which 
has recently been added a 
treasury loan of $4,600,000, 
to be repaid from the ex­
position receipts, maldng 
$19 ,600, 000 expended by the 
Exposition Company in 
the three years since its 
organization . Forty - four 
States of our Union are 

Sculptured Groups in Front of the Palace of Electricity . 

l'alace of Transporta tion. 

Part of the North Facade, Palace of Manufactures. 

THE Ol'ENU(G OF THE LOUISI4N4 PURCHASE EXPOSITION., 
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spending nearly $7,000,000 on their exhibits, and thirty 
of them have beautiful State buildings erected on the 
grounds. The United States government has a special 
building and exhibits installed at an expense of $1,-
6 00,000, and about s ixty foreign governments are parti· 
cipating at an expense o f  over $7,500,000.  Mexico, 
France, England, Beigium, Brazil, Germany, Austria, 
Italy, Sweden, Holland, China, Cuba, Japan, Ceylon, 
Canada, Siam, India, and other countries have erected 
.fine pavilions, some o f  which are noble replicas of 
famous old buildings, such as the Grand Trianon of 
France, the Orangery of K.ensington Palace in E'ng­
land,  Germany's Castle of Charlottenburg, Prince Pu' 
Lun's Peking residence, and Siamese and Japanese 
temples. 

The site comprises 1 ,240  acres of lovely undulating 
park land, much of it covere d with forest. The land­
scape gardener's art has heightened its scenic beauty. 
A commission of famous architects laid out the build­
ing scheme. About 1,O�0 structures are posed on 
the site. Many of these are exhibit buildings of 
enormous dimensions and grand and imposing in 
architectural design. Of the twelve largest exhibi­
tion palaces, that of Agriculture measures 1 , 6 0 0  by 5 0 0  
feet ; the Transportation Palace, 1 , 3 0 0  b y  525 ; Manu­
factures, 1 ,200  by 5 2 5 ; Varied Industries, 1 ,200  by 
5 25 ; Machinery, 1 ,000 by 5 2 5 ; Liberal Arts and Mines 
and Metallurgy, each 750 by 5 2 5 ; Electricity and Edu­
cation, each 600 by 5 2 5 .  The exhibit palaces cover 1 2 8  
acres of ground. Eight of these buildings, grouped o n  
broad avenues a n d  lagoons that focus on A r t  H i l l  with 
its cascades crowned by Festival  Hall and the Terrace 
of States, compose what is 
called the "Main Picture." 
This picture is intended to 
be an exhibit of American 
architecture and sculpture 
at the beginning of the 
twentieth century, and 
over $ 5 00,000 was set 
apart for the artists de­
signing the sculptural 
decorations herein · dis­
played. 
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from many foreign countries. For musicians there are 
great musical events extending throughout the Exposi­
tion period, with recitals by the most distinguished 
organists on the most powerful and wonderful organ 
that was ever built. 

For breeders of live stock there will be a live-stock 
show distributing $250,000 in premiums, besides the 
prizes added by the breeding associations, which are 
all taking a profound interest in the contests. 

For the physical culture advocate and the sportsman, 
the International Olympian Games for 1 9 0 4  will be 
held in the noble Stadium and Athletic Field provided 
for them on the Exposition site, where will also be 
held a long series of inter-state, inter-collegiate, and 
inter-scholastic games and sports, for the expenses of 
which the Exposition has appropriated $ 1 5 0,000.  

The dominant idea to which the projectors of this 
Exposition have steadily adhered, was to make it an 
epochal event in the progress of mankind, a great 
world-university course, as it Were ; throwing world­
wide light on all the paths of progress ; aiding and 
s timulating invention ; arousing that competitive in­
stinct in man which impels him to improve the highest 
achievements of others, to produce something better 
than the best. The influence of former Expositions on 
subsequent progress has been distinctly manifest, and 
why should not the influence o f  an Exposition of  far 
greater s cope and resources be still more marked and 
memorable, as an inspiration to inventive genius and 
as a guide to popular taste and . to. social, civil, and in­
dustrial betterment ? As the completest display ever 
made of the resources of our own country and of the 

eter. The ground color of this roof is azure ; it is 
dotted with stars and marked with meridians, to 
represent the heavens. In this building is the mech­
anism that connects with the underground maehinery 
·and moves the hands, also the mechanism that strikes 
the great bell . · 'The south wall is of plate glass, and 
the glass in turn is hidden from view by a swinging 
door, except for a few minutes during every hour, 
when the door is thrown back automatically, revealing 
the works within. Above the dome is a figure of 
Time. 

On the right o f  this central building is a similar 
structure, though smaller ; the roof, also a hemisphere, 
represents half the earth, showing the western cont­
inents. Within hangs the 7,OO O-pound bell, which 
sounds the hours in deep tones that can be heard all 
over the Exposition grounds. And it is at the first 
stroke of the bell that the door swings open, revealing 
the clockwork. 

A companion structure stands on the left of  the 
central building, and within is an immense hour-glass 
that turns automatica lly every hour. 

At night these three buildings will be brill iantly il­
luminated, and so will be the dial, to do which el eetric 
bulbs will nestle under the plants that form til e numer­
als and cover the hands. To cause the necessary effect, 
two thousand lights will be used. 

This clock, in so far as the machinery goes, is an 
exhibit of a western manufactory ; the floral arrange­
ment has been planned by the Chief of A,griculture of 
the E'xposition and his assistants.  Foll owing the lat­
est plans, the inner surface of the dial-the smaller 

circle, which is bordered 
by a wide rim containing 
the numerals-will be of 
white, low-growing flowers 
bordered by a thin hedge 
of foliage plants. Within 
the rim the liumerals of 
the hours will be dark tall 
fOliage plants, thrown into 
relief by intervening wllite 
blossoms, the same as 
those growing in the inner 
circle. The border of the 
rim will be a circle of low­
growing flowers, and be­
yond this again will be 
spears of foliage plants, 
red alternating with yel­
low, which will indicate 
the seconds, 1 ,800 of the 
one color and the same 
number of the other, mak­
ing 3 , 6 0 0  in all .  

Surrounding the com­
plete . circumference of the 
dial on the outside will be 
six feet of lawn, and sur­
rounding this again will be 
a broad path of red-colo, 
ed earth. 

The minute and the 
hour hands are long HL cl  
troughs, in which [ertilbcd 
earth has been pJ aced to 
s upply nourishment to the 

The exhibits of all na­
tions are the results of 
competitive selection. All 
exhibits have been sub­
jected to an admirable sci­
entific classifi cation and are 
installed in their respective 
buildings in 144 groups 
and 807 classes, so that 
everything can be studied 
in comparison with all 
that belongs to its own 
class or group. Whenever 
practicable the "live ex­
hibit," the process as well 
as the product, is demon­
strated,  and this has led to 
a great many "outdoor ex­
hibits." Some fifteen acres 
in the "Mining Gulch" are 
devoted to mining and 
metallurgical demonstra­
tions not admissible in the 
Mines and Metallurgy Pal­
ace. Although the Trans-

THE GREAT FLORAL CLOCK AT THE ST. LOUIS EXFOSITION , vines that will cover the 
metal and completely hide 

portation Palace covers about fifteen acres and con­
tains four miles of railway track, Germany's elaborate 
display of her terminals is on outside tracks, and the 
ai rship exhibits and contests are at the Stadium, 
half a mile west. All the space in the Electricity 
Palace had been reserved for preferred exhibits, 
more than a year ago, and yet many interesting ex­
hibits competing for awards in this department are 
"live exhibits" at work as part of the immense light­
ing and power plant of the Exposition in the Machin­
ery Palace. The British, French, German, Japanese, 
and other foreign pavilions arc treasure houses of fam­
ous old paintings , sculptures, tapestries, pottery, and 
other decorative art work not entered in the competi­
tive exhibits of the Palaces of Liberal Arts, Manu­
factures, and Fine Arts. The scho04 university, man­
ual training, and technical institutions of  Germany, 
F'rance, England, and America are luminously illus­
trated here, both in organization and method, and the 
teaching of defectives will be shown in actual opera­
tion. 

Scientists and members of all the technical profes­
sions will find that great entertainment has been pre­
pared for them-laboratory demonstrations of all sorts ; 
laboratory tests of locomotives, of power generators, 
and other machinery ; elaborate models of harbor im­
provements and great engineering works in all parts 
of the world, including the great Assouan dam ; tests 
of kites, aeroplanes, dirigible balloons, and other air­
ship experiments. In addition there are such great 
attractions for them as the World Congress of Art 
and Science and a long series of technical and profes­
sional congresses, with distinguished participants 

w onders wrought by our own people, it will not only 
be a beneficial revelation to themselves, but greatly 
enhance the prestige of our republic abroad. In such 
a representation of the races of men and of the pro­
ducts of nations, each is a teacher, each a learner, and 
must derive from it a clearer sense of the dignity of 
manhood and of the kinship of the human family. 

. I .  I • 
THE LARGEST CLOCK IN THE WORLD. 

BY CLAUDE H. WETMORE. 
S ixteen times larger than any timepice in the world 

will be the floral clock .,)ll the Exposition grounds at 
St. Louis, which is located in front of the north en­
trance to the Palace of Agriculture, and separated from 
that building by a driveway. Although it is what is 
kno.wn as a floral clock, it will keep accurate time, for 
beneath the vines and other plants, skilled artisans 
have constructed machinery similar to the works of a 
watch, but which in size bears the same comparison as 
does the dinotherium, which once inhabited the Mio­
cene beds of Europe and Asia, to the titmouse of to­
day. 

The disk consists of a circle of flower beds one hun­
dred and twelve feet in diameter ; and the hands arc 
long, green pointers, the largest of which moves five 
feet a minute. At the place where these hands join in 
the center, a tall man could lie down and the s urface 
beneath would extend four feet · beyond his head. 

Between the dial and the Palace of Agriculture are 
three small ornate buildings. The central one. which 
is fourteen feet square at the base and fourteen feet 
to the cornice line, is of Grecian architecture, except 
the roof, which is a hemisphere twelve feet in diam-

it from view. The minute hand weighs 2 , 5 0 0  vounds, 
and the vines that will cover it would hide from v iew 
the front of a large house. 

The effect in the daytime will be that of a mass of 
green moving slowly over a field of white, and pointing 
at brill iant-colored hours and minutes ; at night, a 
glowing indicator will move above glowing numerals. 

PARTICULARS OF TIll, GREAT CLOCK . 
Diameter of dial . . . . . . . . . . . . . . . . . . . . . . 112 feet. 
Length of minute hand . . . . . . . . . . . . . . . . 70 feet. 
Diameter of the hands across the center . 1 0  feet. 
Minute hand moves each minute . . . . . . . . 5 feet. 
Weight 0\ minute hand . . . . . . . . . . . . . . . .  2,500 pounds. 
Weight of bell . . . . . . . . . . . . . . . . . . . . . . . . 7,000 pounds. 
Diameter of  bell at mouth . . . . . . . . . . . . . . 70 in ches . 
Height of bell . . • . . . . . . . . . . . . . . . . . . . . . .  6 0  inches. 

... � . .  ., 
The total cost of the eleven Washington University 

buildings, used by the Louisiana Purchase Exposition , 
is $1,480,000.  These buildings are all permanent struc­
tures. 

• ' .  j • 
Idaho was one of the first States at the �World's Fair 

to complete its agricultural exhibit .  Tile showing is 
a revelation as to that State's resources, and the taste 
displayed in the arrangement is much admired by all  
who see it.  

.... . .  I .  

President Roosevelt. from his desk in the White 
House at Washington, pressed the electrie button 
which set in motion the wheels of the World's Fair 
machinery. This was done at exactly 1 o'clock, east· 
ern time, or 12 o'clock, noon, St. Louio time. 
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The National Academy or Selenee •• 
The annual or stated meeting of the National Acad­

emy of Sciences was held in Washington, D .  C., from 
April 19 to 21, 1904,  in the United States National Mu­
seum, under the presidency of Dr. Alexander Agassiz. 
Public sessions were held in the lecture room of the 
Museum during the afternoons, and were devoted to 
the reading of p apers, of which some nineteen were 
presented. 

Prof. John Trowbridge, of the Lawrence Scientific 
School of Harvard University, opened these public 
sessions with a series of three papers, all of which con­
tl isted of lantern-slide illustrations devoted to the ex· 
position of the topics which they served to elucidate. 
The first of these was on "Spectra of Gas at High Tem­
peratures," and was followed by one by Theodore Ly­
man on "Short Wave-Lengths of Light," while a third 
was by H. W. Morse on "Spectra Produced by the Weh­
nelt Interrupter." Messrs. Lyman and Morse have 
carried on their investigations under the direction of 
Prof. Trowbridge, who, as they were not members of 
the Academy, presented their papers . 

"On Fluorescence Spectra" was the title of a short 
joint paper by Profs. E .  L. Nichols and E rnest Merritt 
of the Physical Department of Cornell University, 
after which Prof. Robert S . Woodward of Columbia 
University described "A Double Suspension Apparatus 
for Determining the Acceleration of Gravity" and 
"The Compressibility of the E arth's Mass Required by 
the Laplacean Law of Density Distribution," both h igh­
ly technical expositions of the subjects treated. 

Of more popular interest was Prof. George F. Bar­
ker's "Note on Radio-activity and Autoluminescence." 
This able physicist discussed the phenomena which 
have been discovered in connection with uranium, ra­
dium, and other elements, presenting a full series of 
minerals showing radio-activity. Baskerville's recent 
announcement of his discovery of carolinium and ber­
zelium was referred to and the work of the brilliant 
young ch emist from the University of North Carol1nu 
favorably commented on. Prof. Barker showed a num­
ber of photographs which had been developed by the 
auto luminescence of the minerals which he exhibited 
before the Academy. 

Of considerable interest was the paper entitled "Phy­
siological Economy in Nutrition, with Spe�ial Refer­
ence to the Minimal Proteid Requirement of Healthy 
Man," presented by Prof. Russell H .  Chittenden, direc­
tor of the Sheffield Scientific School of Yale University. 
He described in detail the experiments carried on by 
him on a number of students and a squad of United 
States soldiers and found at the end of six to twelve 
months-varying with the different subjects-that he 
had been able to effect a gradual reduction of meat 
and other proteid foods with little if any increase in 
starch and other foods and that the weight of the sub­
jects was almost exactly the same as when the experi­
ments began. Their bodily vigor was greater and their 
strength much greater, the latter due, however, to the 
regular phY'Sical exercises which they practised. His 
conclusions were therefore that the average healthy 
man eats from two to three times as much as he nellds 
to keep him in perfect physical and mental health and 
vigor. Prof. Chittenden said that so far as he himself 
was concerned he found his health greatly improved 
by eating only two meals a day, eliminating entirely 
his breakfast. Considerable discussion followed the 
reading of this paper, which was participated in by 
Prof. Horatio C. Wood, of Philadelphia, Pa. ; Dr. John S. 
Billings, of New York, and Prof. E. S .  Morse, of Salem ; 
and while the value of Prof. Chittenden's experiments 
was conceded, it was contended that a series of experi­
ments with persons eating the normal amount of food 
would be highly desirable in order .to show what ill 
effects if any follow the ordinary practice. In other 
words, no evidence was presented to show that the 
satisfying of a man's appetite in the usual method was 
deleterious to health. The paper was illustrated by a 
number of lantern slides, showing the physical devel­
opment of the subjects . 

' ' 'A Brief Preliminary Report upon Apocynum can­
nab inurn," showing the properties of this plant, was 
presented by Prof. Horatio C. Wood, of Philadelphia, 
Pa. ; and Prof. Henry F. Osborn, on behalf of Prof. W .  
D.  Matthew, of N e w  York, described priefly t h e  "Pos i­
tion of the Limbs in the Sauropoda." 

The public session on Thursday began with Gen. 
Henry L.  Abbot's paper on "The Disposition of R�in­
fall in the Basin of the Chagres," and was followed by 
Prof. Henry F.  Osborn, who, under the t itle of "Recent 
Paleontological Discoveries by the American Museum 

' Explorin g Parties,"  referred to the explorations which 
have been carried on during the paEt three years with 
11 fund of $ 1 5 , 0 0 0  given by the late William C. Whitney 
for the purpose of learning more perfectly the history 
of the prehistoric horse on the American continent. 
A number of di scoveries of great interest and value to 
zoologists and paleontologists was reported. One or 
the flnds made was of the skeletons of a small henl ,  
consisting o f  a mare and colts , of  the Neohipp'lr l o n .  
T h e  type w a s  n a m e d  Neohipparion Whitneyi, i n  h onor 
of the donor of the gift which made the expeditioll 
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possible. The Neohipparion is especially intereSting 
as being a perfect American type of the old European 
Hipparion, or forest-living horse. The flnd was made 
in 1 9 0 2  i n  the upper Miocene period formation of Ne­
braska. Other finds were a specimen of the Equus 
Scotti, or true Lower Pleistocene period horse, discov­
ered in 1900 in Texas . 

Prof. Osborn also read a paper advocating a reclassi­
fication of the reptilia, chiefly interesting because of 
the positive announcement that man as a mammal, 
with a S ingle arch on the side of his skull, is unmis­
takably descended from that class of reptiles known a� 
lynapida, which has only one arch. The descendants 
of the Iynapida are all mammals, including man. 

Dr. Alexander Graham Bell then introduced Prof. 
A. F. Zahm, of the Catholic ' University of America, 
who read an important paper on "Surface Friction of 
the Air at Speeds Below Forty Feet a Second;" after 
which Prof. Bell himself presented a brief paper on 

1 " The Multi-nippled Sheep of Beinn Bhreagh," I in the 
course of which fhe announced that in the continuation 
of his efforts to produce a variety of sheep that would 
yield twins, he obtained sheep that showed evidence of 
as many as eight nipples, thus leading to the inference 
that a variety of .sheep could be developed that would 
yield larger families than at present. ' 

B iographical Memoirs of James Aadley by Arthur 
T .  Hadley and of Henry Barker Hill by Charles L. 
Jackson were read by the Home Secretary. The meet­
ing was brought to a close by a "Note on the SImplest 
Possible Branch of Mathematics," by Charles S.  Pierce. 

In addition to the papers presented, the business of 
the Academy included the presentation of the Henry 
Draper medal to George E .  Hale, d irector of the 
Yerkes Observatory, for his brilliant astrophys ical re­
searches. The constitution limits the membership of 
the Academy to one hundred persons, and not more 
than five new members can be elected each year. At 
this meeting only four men were found worthy of ad­
mission into this select body. They were - William 
Morris Dean, who fills the chair c':: geology i n  Har­
vard University ; William Fogg Osgood, assistant pro­
fessor of mathematics in Harvard University ; John 
Ulric Nef, head professor of chemistry in the Univer­
sity of Chicago ; and William Thomas Councilman, 
professor of pathology in the Harvard Medical School. 
By the election of these members the active list has 
been increased to nearly ninety-three. 

'Also the following eight foreign associates were 
chosen : Dr. Paul Ehrlich, of Frankfort on the Main ; 
Dr. H. Rosenbusch, of Heidelberg ; Prof. Emil Fischer, 
of Berlin ; Sir William Ramsay, of London ; Sir Wlll­
iam Huggins, of London ; Prof. George H. Darwin, of 
Cambridge ; Prof. Hugo de Vries, of Amsterdam ; and 
Prof. Ludwig Boltzmann, of Vienna. 

• • • • • 

The Mela ncholy Cypress 

In a recent issue of the St. Louis Globe-Democrat Fer­
dinand Tonney declares that the axman is fast destroy­
ing the melancholy cypress, and that the enormous con­
sumption of the imperishable wood will soon clear the 
Southern swamps of their noblest product. Mr. Tonney 
says the best specimens are found in Arkansas and 
Louisiana. The lumbermen class the timber as red, 
yellow - �nd white, according to the tint of the wood. 
In Southern Illinois, some years ago, there were brakes 
of a white variety, but the trees were pygmies when 
compared with the yellow cypress giants of the Cache 
River country in Arkansas, and the mammoth red 
cypress tree along the Ouachita River. The slow 
growth and the uncertain method of reproduction lead 
to the belief, says Mr. Tonney, that before many years 
the tree will become extinct. The great brakes are 
rapidly disappearing before the modern - methods of 
lumbering, and regions which heretofore were regarded 
as inaccessible because of the swamp condit ions are 
being cut over, and the lumber going into the markets 
at a rate surprising even to those who are -intimately 
acquainted with the industry. The antiquated meth­
ods of logging, so slow and cumbersome, have been 
replaced by the up-to-date ideas, and the new facilities 
and improvements have worked wonders in the busi­
ness. Mr. Tonney says, further, that just now cypress 
is the one kind of timber which has obtained a promi­
nent place on the lumberman's list, and the increasing 
demand and the advancing price are attracting the 
attention of every one who has in any way to deal 
wtth building materials. The commercial value of a 
good cypress brake is almost beyond the belief of those 
who are not familiar with the lumbering industry. The 
merits of the timber as adaJ;lted to a multiplicity of 
uses are without question, and it has taken rank along 
with white pine and pop� ,r. A house may be built, 
these days, wholly of cypress. The framework, siding, 
flooring, lath, shingles, and even the interior, when 
finished in this remarkable product of the Southern 
flwamps, give satisfaction, which is shared alike by the 
builder and owner. Strength, durability and, beauty 
of finish combine to make it  popular with the wood­
worker. An instance may be cited where cypress was 
I?ul;>stituted for yellow pine in the (:QllstrqctiQU of the, 

World's Fair buildings.  While it i s  true that the cy­
press brakes in Arkansas are being drawn upon heav­
ily, there is no danger of immediate depletion. And 
every cypress tree felled means that in return addi­
tional wealth comes to swell the means whereby in 
other ways Arkansas is  undergoing splendid develop­
ment. .. . . . .. 

'1!'he New Warships t'or Japan. 

BY THE ENGLIIIH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

A further advance in warship design and construc­
tion is to be exemplified in the two new powerful 
armorclads to be built in England, for the Japanese 
navy, by Vickers Sons & Maxim, Ltd., of Barrow-in­
Furness, and Sir W. G. Armstrong Whitworth & Co.,  
of Elswick, respectively. 

In general design these ships will s omewhat re­
semble the "King Edward VII." class, now in course 
of erection for the British navy, with some important 
modifications and improvements. They will each 
measure 455 feet in length. This is 3 0  feet in excess 
of the recent battleships for the British navy, but al­
though an increase is made in the length there is no 
corresponding augmentation of the beam and draft, 
Which are 78 feet 2 inches and 26 feet 7 %  inches re­
spectively. This increase of the length with the pres­
ervation of the other two dimensions marks a new 
feature in battleship design. That there are limita­
tions to these dimensions is incontestable, for the 
progress and development of large - battleships has out­
paced the corresponding provisions of docks sufficiently 
large to accommodate them. There are few docks in 
existence capable of accommodating battleships ex­
ceeding 78 feet beam. Yet it is imperative in the 
case of hostilities when a vessel is injured that it 
should be able to be docked at the nearest port, and 
the repairs effected with all possible celerity. 

This fact has been borne forcibly in mind in the 
design of these two new vessels for the Japanese navy. 
There are no graving docks in that country at present 
which could accommodate a vessel exceeding 78 feet 
beam. Consequently the beam measurement has been 
minimized to the most a dvantageous extent. 

The displacement of these vessels is approximately 
the same as the "King Edward" class-16,400 tons. 
The contracted speed is to be 1 8 %  knots generated by 
twin-screw four-cylinder triple-expansion engines. 

Steam is to be supplied from a battery of twenty 
Niclausse water-tube boilers. The coal capacity of 
each vessel is  to be 2,0 0 0  tons. 

The armament will be particularly formidable, com­
prising four 1 2-inch guns mounted in pairs within bar­
bettes. The latter are to be built of 9-inch hardened 
steel, and provided with armored hoods. In addition 
there will be one 1 0-inch gun placed in each o f  th'e 
four quarters in 6-inch armor, and also covered with 
protective hoods . In the "King E dward VII." class 
9 . 2-inch guns are employed, but the substitution of the 
1 0- inch guns instead o f  the 9. 2-inch weapons accentu­
ates the formidable character of the armament to a 
very considerable degree. The 9 . 2-inch gun fires a 
380-pound shot with, an energy of 20,000 foot-tons, 
while the 10-inch weapon discharges a 5 0 0-pound pro­
jectile with an energy of 28,000 foot-tons .  A total of 
2 ,000 pounds of shot with an aggregate energy of 
112,000 foot-tons will thus be obtained, from the four 
1 0-inch weapons, as compared with 1 , 5 2 0  pounds of 
shot, and 80,000 foot-tons energy from the four 9 . 2-
inch guns, an increase of 480 pounds and 3 2,000 foot­
tons in shot .and energy respectively. 

This main armament will be supplemented by twelve 
6-inch guns placed as follows : Five weapons on each 
broadside within the main b:1ttery and one on either 
s ide of the upper deck centrally situated. 

For the repulsion o f  torpedo and submarine attack 
there will be twelve 1 2-pounder, three 3-pounder, and 
six Maxim guns conveniently placed. Six submerged 
torpedo tubes are to be provided. 

The guns placed behind the broadside armor will be 
separated by armor bulkheads. The 1 2-inch guns will 
be arranged 26  feet, the 1 0-inch guns 22  fe9t, and the 
main deck guns 1 4  feet above the load waterline. 

The scheme of protective belting first introduced 
upon the battleship "Mikasa" will be followed, but with 
some extension. For instance, the water-line belt will 
be 9 inches in thickness and 6 inches thick up to the 
level of the upper deck In addition to this, however, 
a 4-inch continuous belting above the lower or berth 
deck will b e  introduced for the first tim9. This addi­
tion will be continued to within 80 feet of the . bow, 
and 88 feet of the stern . By this arrangement, with 
the exception of right fore and aft, no part of the upper 
works of the shi�- will  be left unprotected.  

Both offensively _ and defensively these two vessels 
when completed will be the most powerful warships 
afloat. The gun power is the most formidable yet de­
signed for a battleship, the guns being both heavier, 
and in the case of the 6-inch weapons more numer­
ous than those decided upon for the vessels of other 
navies, and records a decisive advance in battleship 
construction an d armament. 
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AN IMPROVED ,VAPOR GENERATOR. 

Mr. James Andrews, of 180 W. Regent Street, Glas­
gow, Scotland, has invented a novel apparatus by 
which the temperature of one fluid may be transmit­
ted to another without bringing the fluids into actual 
contact. The prime object of the invention is to effect 

2. 

A SEA-WATER EVAPORATOR. 

a thoroughly rapid circulation of the fluid, the tem­
perature. of which is to be transmitted, so that a greater 
amount of heat may be transmitted in a given time. 

The apparatus , as it is shown in Fig. 1, is adapted 
as an evaporator of sea-water. It  cons ists of the usual 
!ihell or receptacle in which the water to be evaporated 
is contained ;  a manhole to permit access into the in­
terior ; a safety "alve ; a pressure gage ; and a valve­
controlled passage F for carrying off the vapor gener­
ated.  The water·inlet valve is indicated by G in the 
flgure mentioned , and the valve for drawing off the 
brine by H. A blow-off cock is provided, which ap­
pears in the illustration immediately below the valve 
H. A water-tube and connections for indicating the 
level of water within the shell are provided. Outer and 
inner coils of pipe, B and a, are arranged vertically in 
the lower part of the shell and connected at their lower 
ends by a bend, from which a drain-pipe passes. The 
coils B and 0 are also connected at their upper ends 
with the two passages of an injector, which is shown 
in detail in Fig. 2. One of the passages of the injector 
is the injecting passage, the other the suction-passage. 
A steam-nozzle is introduced into the injector and 
passes into one of the passages, as shown. The other 
passage discharges into the former outwardly from the 
mouth of the nozzle. A stearn-supply pipe A is con­
nected with the nozzle. When steam is introduced into 
the injector a fluid movement is created through the 
one passage of the injector into the outer coil of pipe 0, 
and simultaneously a suction effect will be obtained in 
the other passage of the inj ector. These movements 
jointly produce a circulation in the pipe B. Consequent-
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ly the pipes B and a with their appurtenances form a 
continuous fluid passage, and the injector will enforce 
a cOhtinuous fluid movement through this passage. 
The excess fluid from the water of condensation may 
be drawn o ff  from the drain-cock. A cylindrical par­
tition E is placed at the lower part of the shell and 
incloses the coils B and O. This partition enforces a 
circulation of the sea water upwardly through the 
pipes and outwardly and downwardly between the 
sides of the shell and the partition. 

In Fig. 3, a tank and ball-cock arrangement is illus­
trated which automatically draws off the excess fluid 
in the circulating coils. The fluid moving through 
the coils B and a is forced to pass through the tank. 
As the liquid in the coils increases by reason of the 
condensation of the steam, the level of the water in 
the tank rises. The ball-cock is adjusted to discharge 
all water rising above a certain level. In this manner 
the discharge of the water of condensation is automat­
ically effected. 

• 1 .  I • 
A NEW ELECTRIC CLOCK. 

While electricity has so largely been adapted as a 
motor in modern machinery, large and small, and is 
so rapidly superseding old-time appliances, is it not 
a l ittle strange that the o ld-fashioned weights and 
spring, with the attending winding apparatus, still 
constitute the moving power in most clocks turned out 
at the present time ? I n  other words, in this branch 
of industry are we not still following in the footsteps 
of a century ago ? 

To be in keeping ·with the times, the modern clock 
should lJe an electric clock-a clock which requires 
no winding and no attention for periods of a year or 
more. 

The electric clock shown, and invented by Mr. 
George S .  Tiffany, of 30 Rose Street, New York city, 
possesses several unique features. It is extremely simple 
in construction, the working parts consisting mainly 
of an electro-magnet, a pivoted armature, a pawl 
mounted on the armature and engaging a s ingle 
ratchet wheel, to the arbor of which is attached the 
minute hand. The ordinary train of wheels i s  dis­
pensed with. 

A slow-beat torsional pendulum carrying a contact 
arm momentarily closes the circuit of the electro-mag­
net and a b attery, at regular intervals determined by 
the beat of the pendulum. The armature, moving in 
response to the influence of the magnet, propels the 
ratchet wheel and hands . As the pendulum has no 
mechanical work to perform in operating the clock, 
and consequently no frictional loads, it is obvious that 
it can perform its functions as a periodiC time interval 
device in a most perfect manner. 

Varying frictional loads, which in the movement of 
a clock of the ordinary type would seriously affect its 
operation, are of comparatively small importance in 
this clock. It is  evident therefore that a clock upon 
this principle may be crudely constructed, yet be cap­
able of keeping good time. 

The action of the clock is very similar to that of a 
Eecondary clock controlled by an independent pendu­
lum. A number of these clocks may be operated in 
synchronism by removing the pendulums from all  but 
one clock, and using this as a master clock w ith the 
others connected properly in circuit. 

The current consumption is very small . One good 
dry cell will operate the clock for many months, and 
when exhausted may be renewed at a nominal ex­
pense. 

tBB tIFfANY ELECtJUC CLOax. 

The clock is now being made by the Tiffany Electric 
Clock Company, whose president is  Mr. J. Van Inwagen, 
of Momence, I l l .  

• • • 
STRAINER FOR LOCOMOTIVES. 

A new form of strainer which has recently been in­
vented by Mr. Francis B. Brown, of Kingman, Ala., will 
be found very useful for purifying the water in the 
feed p ipes of locomotives. The strainer, as illustrated 
herewith, is  very simple in construction, and the parts 
are readily access ible, thus facilitating the making of 
repairs when necessary. Furthermore, provision i:1 
made for cleaning 
the strainer of 
any accumulated 
filth without re­
moving any of 
the parts. The 
strainer casing is 
interposed b e ­
tween sections of 
the vertical feed. 
pipe of the loco. 
motive. The low. 
er or inlet sec. 
tion is provided 
with a three-way 
valve, which ia 
n o r m a l l y  
turned to allow 
the water t 0 
flow through th e 
strainer, b u t  

which, when it is 
desired to clean 
the strainer, m ay STRAINER FOR LOCOMOTIVES, 
be turned to per-
mit discharge of the cleansing fluid. The strainer 
proper is of cylindrical form, and extends obliquely 
from the inlet port to an opening near the top of the 
casing, where it is seated in a cap which closes this 
opening. The strainer is  formed at each end with 
a metal band, and these fit snugly in their seats, hold­
ing the cylinder securely in place, and at the 
same time spacing it from the wall of the cas­
ing. In operation, as the water flows up through 
the strainer, any impurities will  be caught by the 
meshes of the strainer cylinder. When it is  desired 
to purify the cylinder, the three-way valve is turned 
to cut off the inflow of water, and connect the strainer 
with the ,discharge pipe. Water or steam is then ad­
mitted to flow in the return direction to the strainer, 
to wash the meshes free of the accumulated impuri­
ties. In case of any accident to the strainer, the cylin­
der may be removed by unscrewing the cap which 
forms its upper seat in the casing. 

• • • • •  
THE HYDRAULIC LETTER PRESS. 

Letter presses are in such common use in railroad, 
telegraph, steamship, express offices, etc., that it i� 
really surprising that no one before has thought of 
rendering them automatic. A patent for such an auto­
matic press has recently been granted to Mr. Walter 
A. Rosenbaum, of  35 Broad Street, New York city, and 
the invention offers several important advantages. No ' 
physical effort is required to operate it. The preEsure 
applied is  equally d istributed over the surface. Sev­
eral tons , pressure may be obtained, if desired. The 
construction is simple, and the power used is obtained 

HYDRAULIO LETTER PRESS. 
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from the city water supply. The water power is led 
to two hydraulic cylinders, secured by means of brack­
ets to the table or standard of the letter press . These 
brackets are hollow, to receive the pistons, and ful­
crumed to each cylinder is a lever . which, at its outer 
end, enters a slot in the bracket of the opposite cylin­
der, and bears on the top of the piston. The arrange­
ment is such that the two levers lie parallel, and an 
equalizing lever is placed d iagonally across them. The 
equalizing lever transm its pressure to a platen through 
a ball-and-socket joint, the socket being formed with a 

A NEW WRENCH. 

circular rubber cushion to take up any inequalities in 
the thickness of the book, and render the pressure uni­
form over the entire book surface. The copying book 
is pressed upward by the platen against a pressure 

. plate, which is mOUIlted on extensions of the cylinder 
bracket. The flow of water in the cylinders is con­
trolled by a three-way valve, which is operated by a 
small hand-wheel conveniently placed near the top of 
the table. 

• • • 
A NOVEL MAIL-BAG CATCHER. 

The essential requis ite of a good mail-bag catcher 
is rapidity of operation, which means quick-acting de­
vices to release the mail-sack · when caught. Thi!:) 
requisite seems to have been attained by William M. 
Falen, Wakefield, Kan., in a recently patented inven­
tion of his. 

Mr. Falen's mail-bag catcher is provided with the 
usual bar and catching arm on the car. The novel 
features of his invention are to be found in the de­
vices mounted adjacent to the roadbed. Upon a ver­
tical post set in the roadbed, and provided with brack­
ets, two horizontal arms are pivoted, the lower one of 
which is spring-controlled. These arms support be­
tween them the mail-bag holder, which consists pri­
marily of two swinging members, separately hinged 
together by the peculiar form of hinge shown in Fig. 
2. Attached to the two parts of the holder is a flex­
ible connection such as leather, the purpose of which 
is to hold the two parts in alinement when not under 
strong pressure. 

When the arm on the car comes into contact with 
the mail sack, the joint, formed by the hinged parts 

. illustrated in Fig. 3, will be broken. The parts will 
separate and the bag will be swept into the car. 
Grooves at the ends of the horizontal arms between 

' f  I ifJJ2. 
., 

.;. 
i .� 

A NOVEL MAIL-BAG CATCHER. 

which the mail-bag holder is supported will cause this 
operation to take place without the sliding of · the 
members of the holder in the grooves. When the sack 
and holder are removed, the horizontal arms previous­
ly referred to, will swing in toward the vertical post, 
the upper one by gravity, and the lower one by means 

Scientific American 
of its spring. In Fig. 3 is shown, by dotted lines, the 
course which the members of the holder take in their 
operation.  

A NEW WRENCH. 
Thomas H. Barry, of Empire, Oregon, is the inven­

tor of an improved wrench of the type having a fixed 
jaw on the end of a handle-lever, a sliding jaw o n  the 
lever, and an arrangement for holding the sliding jaw 
at a selected point on the lever. 

The handle-lever, with the fixed jaw at one end, has 
at the opposite end a shank reduced in width 
to form a shoulder. The movable jaw slides 
on the handle lever and is provided with a 
rack, the teeth of which are located on the 
edge near the free end. A handle-block is 
apertured to receive the shank, and abuts 
against the shoulder. The handle-block of the 
shank has a number of perforations for the ' 
reception of s�rews. These serve to secure the 
handle upon the shank of the handle-lever. 
The block has a longitudinal chamber paral­
lel with its aperture, which chamber at one 
end receives the toothed end of the rack-bar. 
An expansible spring in the chamber presses 
upon the rack-bar, which is thus forced by 
the spring toward the fixed jaw. 

The means for detachably securing the mov­
able jaw at any point consist of a curved, resil­
ient arm, secured by one end on the end of a 
handle-block, a laterally-p rojecting dog at the 

other end of the arm with teeth projecting through an 
opening in the handle block for engagement with the 
rack-bar teeth, and a catch-lip on the resilient arm 
adjacent to the dog. 

In adjUsting the wrench to engage a nut o r  the like, 
the wrench is grasped by its handle and the slidable 
jaw is pressed upon the object. Pressure is applied 
simultaneously with the manipulation of the catch-lip 
to release the dog from the rack-teeth, thereby locking 
the rack bar and jaw at a desired point of retracted 
adjustment. The release of the dog by manipulation 
of the catch-lip permits the spring t.o expand and to 
force the movable jaw into contact with the fixed jaw 
or into closed position. 

• • • • 
A COMBINED THIRD-RAIL CONTACT SHOE AND SLEET 

REMOVER. 
The introduction of the third-rail system of electric 

traction in our large cities has brought with it a most 

SLEET-REMOVING THIRD-RAIL CONTACT SHOE. 

serious problem, namely, the removal of the insulating 
. layer of sleet that forms upon the third rail during the 

stormy weather of winter. Naturally the problem has 
not been left un attacked by inventors, Of the many 
devices that have made thei r appearance of late years, 
one of the most promising seems an invention patented 
by Mr. Henry Rosenfeld, 773 East 174th Street, Bronx, 
New York city, N. Y.-promising because the contact­
shoe itself is made to remove the sleet, so that it is 
unnecessary to depend upon auxiliary scrapers. 

Mr. Rosenfeld's contact shoe is provided at the bot­
tom with divergent ribs that meet at the front end 
of the shoe in a sharp edge s o  as to form a plow. As 
the contact-shoe moves along, the plow cuts into the 
sleet, pushes it aside, and enables the conducting metal 
of the shoe to pick up the current. IIi order that the 
plow-like ribs may perform their proper function, the 
forward end of the contact-shoe is weighted. A box 
filled with metal balls constitutes the weight. 

.. . . . .. 
The machinery exhibit at the St. Louis Exposition 

will be novel in a great many respects as there will be 
shown a number of designs which are quite new. 
Among them will be a Worthington pump which is 
known' as the multi-stage turbine centrifugal and dif­
fers in a great many features from the centrifugal 
with which engineers are so familiar. The pump, 
which will be placed on exhibition, will 'have a capacity 
of delivering 5 00 gallons of water per minute against 
a headway of 250 pounds per square inch and with 
high efficiency. 

Briel' Notell Concerning Patents. 

There have been a number of claimants for the 
honor of having discovered Portland cement, but it has 
been pretty definitely settled that it belongs to Joseph 
Aspdin, a native <if Leeds, England, and effort is now 
being made by a number of Englishmen engaged in 
engineering and industrial pursuits, to have a memo­
rial raised to the man who has done such a great work 
for the building industries of the world. It is said 
that notwithstanding the fact -that the discovery was 
made in 1813, it was not until eleven years after that 
he decided to take out patent papers. The value of 
the cement was soon appreCiated, and among the first 
to make use of it was the great BruneI, who used it on 
the Thames tunnel, where it attracted a great deal of 
attention. 

James W. Gladstone, of E'ast Orange, N. J., a former 
employe of Thomas A. Edison at the latter's laboratory, 
has been accused, by the great inventor, of infringe­
ment and making unlawful use of the knowledge ob­
tained while engaged at the E dison works. The suit 
involves the manufacture of the new storage batteries 
which Edison has recently put on the market and on 
which he has been at work for some time. Subse­
quently, a suit was brought against Edison by Glad­
stone to restrain him from making use of a process 
which is said to be essential in the manufacture of the 
batteries. The bill of complaint alleges that the im­
provements were invented by Felix de la Laude, of 
Paris, France, who patented them in this country in 
1 892 and in the following year sold the rights to Will­
iam M. Offiey, of Washington, D.  C. ,  who in turn dis­
posed of them over a year ago to Gladstone. 

At the Chicago ExpOSition, twenty-five girls were 
kept busy all the time the Fair was in progress en­
gaged in counting the admission tickets. The average 
daily capacity o f  these persons was 120,OUO. It is an­
ticipated that the daily admissions at the St. Lo uis 
Exposition will be greater than this by far, and it is 
proposed to do this work of counting the tickets by ma­
chine. The device has been submitted to the AdmIs­
s ions Department, and Chief ID. N. White is  now en­
gaged in giving it a test to prove its accuracy and 
rapidity. The inventor claims that four of these ma­
chines will handle all of the pasteboards as fast as they 
are taken up ; and if his hopes are .realized, the ma­
chines will be a great i mprovement over the old way 
of doing this work. Another mechanical novelty which 
is being experimented with by this department of the 
great show, is a machine ticket seller. It is said that 
these machines will dispose of the tickets to visitors 
much more rapidly than the human ticket seller and 
without any possibility of error or dishonesty. 

A patent was recently granted covering the process 
of beer preservation by electricity. The inventor is 
Francisque Crotte, of New York. A tube-like recept­
acle of copper is introduced into the keg of beer to 
be treated, and this is filled with some preservative, 
such as boracic acid or peroxide of iron, either in solu­
tion or solid ' form. The beer is then subjected to an 
electric current of a somewhat high tension for about 
ten minutes. This is accomplished by making the 
tube one of the electrodes while the other is formed 
by means of some suitable contact on the outside of the 
barrel. The current is said to induce a catoriphic 
transference of the preservative substance through the 
receptacle into the beer. By this means the organic 
germ of life in the beer is rendered harmless, so that 
the beer will keep a great length of time without de­
terioration. The infinitesimally small quantities of an­
tiseptic are introduced into the beer under the circum­
stances favorable for the most effective action and the 
quantity involved is so small that there is no foreign 
flavor imparted to the beer. 

An exhibition of patents and copyrighted designs 
and patterns is in progress during the months of Sep­
tember and October at Bayreuth, under the auspices of 
the Central Association of Inventors. It is said that 
there are 200,000 copyrighted patterns and 140,000 pat­
ents, which have some value but which are not availed 
of, for the reason that the inventors are not able to 
exploit their inventions. It is rare that all inventor 
is equipped to get his work before the proper people 
after he has completed an invention, and the Central 
Association was formed to do this for him. Every 
assistance is given to inventors, and those without 
means are given space free at the exhibition, and no 
charge is made for effecting a sale.  A somewhat simi­
lar organization has been recently formed in Phila­
d elphia. It is known as the Inventors' League, and 
has secured permanent quarters in the center of the 
city, which are open not only for the members but to 
all persons interested in this character of work. 
There is  a model room where a permanent exhibition 
o f  the work of the members is  held, and efforts are be­
ing made to attract the attention of investors and in­
dustrial people to the exhibition. There is also a 
reading room where there are a number of periodicals 
to be found as well as other reading matter l ikely to 
be of interest to the members in their work. 

© 1904 SCIENTIFIC AMERICAN, INC



MAY 7, 1904. Scientific American 

Steel Highway Track 
U N ITED STATES D E PARTM ENT O F  AGR ICULTU R E  

ADVOCATES STEEL TRACKS FOR  H IGHWAYS 

U N I T E D  STATES DEPARTM E N T  O F'  A G R IOULTU RE,  
OFF ICE  O F  PU B L I C  ROAD I N Q U I R I ES ,  

••• 'tIN D O O G E ,  D ' A £CTOIt 

M . O E L D R I D G E .  AsanIT.,." D , a � (: T O "  

Mr . Thomas H .  Gi bb on , 
Chi e f Engin e e r , 

Septemb e �  1 1 th,  1903.  

S t e e l  .Hi ghw ay Trao k Con s truo t i on Co . 
Seou ri t y T ru s t  B l dg . ,  Camden", N. 3 .  

I hav e J u s t reo e i v e d  your l e t t e �  o f  Augu s t  13th o n  my 
r e turn t o  the Of f i o e a f t e r  a l ong ab s s nc e in the Northwe s t ,  a,nd 

have l o o k e d  through you r  the d s  o n  s t e e l highway t raok oons t ruo-

t i on wi th muoh 1nt e re s t .  F or oh e apne s s , s 1mpl1 o i  t y  and durabiUty. 

I have nev e r s e e n  1 t s e qual , and hav e no doubt tha t  you 101 1 1  be 
v e ry suo o e s s fu l  1n 1 nt roduo 1ng your new s t e e l hi ghway t r a o k  for 

g e nera l s e rv10 e .  I hope to s e e  a g o o d  examp l e  o f  th1 s in oper.-

t i o n  in the near fu ture , and sha l l be g l a d  to hav e you no t i f y  me 
Of aqy w o r k  that y ou may hav e 1n pro g re s s  of oons t ru o tion . 

Regre t t 1ng that I " a s  not at the OffiO � ",hen you o allcel 

o n  me , and hoping t o  s e e  you 1n the fu ture , I remain , 

�1 
'/)lr��\��. 

II 2'0 
!l\tS itA 1h. Q V.(,.4' :l> .li  

THE Secretary � 20 lio� . 
of Agriculture, a �.l'S Ol' 
short while ago, determi�ed Ji:l? � O� 

. to undertake, through the Road 1)1l\"4l?� 
Inquiry Bureau, a test as to the utility of l?04b 

a steel track, made and laid so that vehicles without flanged 
wheels might have the great advantage of a smooth track, hereto-
fore enj oyed only by those having flanged wheels. 

. 

Hon. Martin Dodge, Director of the Road Inquiry Bureau, began preparations 
to build a sample steel-track wagon road which should permit of making tests as to 
value, cost and utility of such a road. For this purpose he secured considerable 
space on the grounds of The Trans-Mississippi Exposition at Omaha. The illustra­

tions here given show the result of his test. We quote the following from the Director's Report :-

" The three great advantages sought for in the steel-track wagon road are found in this new roadway, demonstrating :­
II I.-That the steel-track wagon road dm be built without greater cost in most cases, and 

probably with less cost in many cases, than any other hard and durable road. 

" II.-That it will last many times as long as any known material for 

11 TONS HAULED BY ONE HORSE ON STEEL TRACK 

road purposes, and with much less repair. 

" 111.-That the power required to move a vehicle 
over the steel. track road is only a fraction of 
the power required to move the same vehicle 
over any other kind of road." 

Correspondence so l icited re lative 
to t h e  formation of s u bs i d i ary 
co m pan i es to operate u n d e r  State 
R ights • .8 F u l l  d etai l s ,  est i m ates, 
etc. , su ppl i ed p ro m ptly 

STEEL HIGHWAY CON· 
STRIJCTION . CO_ O F  AM ER ICA  

New York Office-114-118 Liberty Street 
Horne Office-758 Drexel Building, Philadelphia 
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RECENTLY PATENTED INVENTIONS. 

EJectJ�jca::' Devices. 

BA'1"J'l<}RY-CE'LL.�E. 'VHIT�IAN, Lynn, l\'[ass. 

This invention relates t o  cells admitting of 

general use, and more particularly to a form 

of cell serving a s  a cathode and also a s  a 

containing vessel.  The outside p ortion of the 

cell i s  app lied while in a liquid staie and 

permeates the pores of the porous carbon. The 

effect of the glass is  t o  prevent leakage of the 

battel'y fluid throngh the porons carbon, and 

t o  fill its pores.  The interior of the porons 

ea l'bon i s  p rovided with ribs to increase the in­

ternal surface of the e e l l .  The bottom of the 

cpli  is rendered comparatively thick, So a s  to 

Wood-working 
Machinery 

confer greater strength. Foot and Power :-r��S��!:���n�rJr�IY'ilr!:.l:e�: 
STO RAGB BAT1'ERL�A. V. l\'[J<lSEROLE, New SH �JPARD LATHE CO .. 133 W. 2d St .. Cincinnati, O. 

York. N .  Y. In this case the object of the 
inyention is to 11lake an efficient and desirable 

ua ttery of compara tively light weight in which 

the mechanical strain is  distributed by a 
novl'1 ar rangement of the electrodes and their 

snpporting devices.  The invention relates t o  
storage IJatteries and further to the composi­

tion of the active material to be used therein. 

Hard",·are. 

DIPL@\IE�T FOR DBTACH ING BOARDS 

I" UO:M STUt:C TU U E S .�l<'. GFJ<l" 'JCInJR, Spring­

val ley, I l l .  I n  the l'C 2sent improvement the 

object i s  to provide a practical device having 

feature's that adapt it for easy use to remove 

boards that have been nailed to studding, 

j Oists,  or the like, the work being greatly 

facilitated and accomp l i ,hed with little exer­
tion in a snperior manner without injury to 

the materia l or bending the nails.  

Machine s and neehanical Deviees. 

C O IN' C O l' N T I N G  A:\,D D E L IVERY MA­

C H I �E.�h S D INJiJR, Colorado Springs, Col. 

The p resent in vention relates t o  counting and 

delivery machines for coins.  One of the prin­

cipal obj ects i s  to ove rcome numerous disad­

vantages and oIJjections found to exist with 

m:lIly rna chines hitherto devised for similar 

pu rposes and to p rovide a comparatively in ex­

pen8i VE' machine of this kind which i s  aCClll'U te 

a s  w e I !  a s  effecth'e and reliable, and which 

may be easily manipulated and quickly regu­

latf'u according to relJuirements. 

B O l./r I N G- �I I LL.-A. RKNAULT, Chateanronx, 

and G. CCHHOK, St. Genau ( Indrc ) ,  France. 

'ellis apparatus comprises, essentially,  a certain 

nll mlJPJ' o f  smooth-sul'faced cylinders arranged 

horizonta lly and p laced one aIJove another. It 

i s  based upon a particular p r operty of pow­

dpI'pd impalpahle substances, such as fiour, 

which being throvvn upon a smooth-surfaced ro­

tH ting cylinder partly adheres to t:h i s  surface, 

which carries them, while the least fine por­

tions and the impurities do not p O SSl�SS this 

p roperty and are thrown off with the portion 

of the flour not carried along. The apparatus 

purifies and sifts flour, cem(�nt, l ime, phos­

phates, etc. 

CRANE.�L. S.  FL>JCKJ<lNSO(,]''' '', Easton, Md. 
Th!r. lI�leckenstein' s  invention i s  morc particularly 

a n  improvement upon a former crane for \vhich 

he received Letters Patent.  The p resent im­

p rovement pertains particularly to the friction­

clutch by which the power mechanism i s  en­

gaged with or disengaged from th(-'! hoisting 

mechanism. ab'o to the means for engaging and 

disengaging- the clutch and the arrangement of 

tlw winch or drum with certain connected parts 

forming' the hoisting mechanism. 

nALLO T I !\'G-:\IAC H I I\' E .�W. :\1.  D01;GH-

"ltT Y ,  St . .  Toseph, Mo. In thi s  patent the in­

YC'ntion rplates to certain improvements in the 

lm l l o t ing-machine disclose d  in a prior pa tent 

granted to 111'. Dougherty. '1'he preSf'nt im­

p rovements lie in the devices for operating the 

nnmhering or counting means, and by these im­

proyed devices he proddes against the p ossi­

bility of casting a vote for more than one can­

didate for an office by a single voter.  

DRA I !\'- P I P E  ATTAC Il MEN'1' F O U  REFUI­

G E IL\TO H S . --:\[ARTH,1. :\IcN,DIARA, New York, 

�i. y, The intention in view in this case is 

to provide means for p revpnting the overflow 

of the usual drip-pan by the continued accum­

u lation of water after the pan shall have be­

eome fi l led. Further, to  provide rneans for au­

tomatically opening a valve ,yhpn the p an is 

placed in position below a refrigerator, the 

valve being elosed b,Y antomatic devices 'vh(�n 

the water in the dry-pan reaches a certain 

leve l .  

:\fA C II I N  l� FOR H E G  I S T l<; R I X G  i\IA I L­

�lATrl'gR,-J), DI BIL\ZZ_\ SA \'OHGKAN_, Rome, 

I taly,  1\lr.  Savol'gnan ' s  p u rpose i s  to proyide 

a machine easily operatpd by a person sending 

th.� mail-matter after the proper coin or coins 

sll a l l  lIavp IJeen inserted or after the po,tage 

shall  have been othf'rwise paid, and. further, to 

so construe! the machine that a copy or copies 

of tbp original receipt delivered to the sen der 

w i l l  be retained in the machine and IJound in 

book form. the retained copy or copies for usp 

<: f the posta l authorities.  Tile mail-matter de­

p osited w i l l  be consecutively numbered and 

numbe rs jlrinted on receipts to correspond with 

numbe r s  on the mail  deposited. 

I C E - C RI,AM FnEEZER.�J. PRADE, Waco, 

Texas. Primarily the invention seeks t o  pro­

vide an appara tus in which the operation of 

freezing the cream lTIay be continuous, and in 

its genf'l' i c  naturE'- it comp1'0hrnds a pecll l iar 

('ons Lruction of a fn�pz ing-('.vlin<ler and means for 

ferding ihp rcfl'ig(.lrant and tilt' cream there t o  

a n d  in which t h e  several paT'ts a r e  so designed 

and co-operate whereby power is  saved by 

The Expend itu re of a Do l l ar� More 
o r Less-In The G e tting 

Of Good Beltinl{ 
is of very little consequence. The thought should be, a good belt fir:;t, and price afterward, and when the combina­tion of good beHing and reasonable !)rl('e obtains as in thf' case of SCHUJ:RE� BELTING, there's no excuse for using 
L��3:!�\o�kt }';�:. best. Dixie B e l  t 

CHAS.  A. S C H I E R E N  & C O .  
NEW YORK : jJ 2  Ferry St. CHICAGO : 92 Franklin St. 

: 192 Lincoln St. 
PI'ITSllURG : 243 Third A V. PHILADELPHIA :  228 N. 'l'hlrd St. 
DttNVER : 1519 Sixteenth St. 

HAMBURG : Pickhuben 4. 

����1 �t��M ®{J1J@���� 
Toledo Ohio.U.SA 
'r/Je ' T, 

. .. . .  CO. 
. v Wean Iron worKS 

'Tis Misplaced Confidence to Niggle with an Old Style Brake. 
rf.1he relish of safety to 
life, limb, and gear is in 

75he .. Forsyth " 
Coa.ster Bra.ke 

It spins as free as a plain 
hub. I� adjustable and 
bas Jess purts. 

Forsyth Hand Brakes. Chain Guards, Chain Guard 
Braces and other bicycle parts are the best and cbeapest. 

Forsyth llIan'f'g C o . ,  Buffalo, N. Y .  

OUR FREE CAT'G des-:ribes 0 v e r  ] 0 0  other eleetr, novelties. 'Ve refuml money if dissatisfied, 
Agents Wanted These llOV",itIeS sell on sight, ea­SIly shown. Ev­eryone int'ested, 'Ve waut good, live ag'ts ill ",v'y place, big 0'1' small. Particu­lars for postal, ,,·rite to-day. 

TEMPLE·CLASPEYE G.LASSES 
�::t t� ����i�'�S�het���e:eoarli�lhe�ge t!<t�::g�'e�:pI�lbf:=��� 
��:�lr; �dj�;;�t:/:d ;�iu�di:f;���e�nJ'n�� �£e ,�rsio��l�t�::�; or (lown. They give pErfect comfort and e:xaet focus for readinl!', 
writlnu; Or se"vjn� and all e]ofolc work. 'Vhen yon look throu�h any other �lassf's you look f'ither across the edge, or diagonally. YQlt look straig-ht throu�h the center of Temple 
fJlaiolps all the time. They touch no seusitive !'pot ; bl,jng" supported b:,-' a flexible fly foot at tll", temllle, The ·weig"ht is entirely ou the che",k. You do not f",el tiUlt you are wenring' g'lasse.,� yet it is al most iInpO!ii\fiiOibJ e for t.hem to f'u,ll off They are the only p<'rfect eye g-lass<'s made, yet they eo",t 
even lc;"'iiil8 than the oid kind. Only the fiUbst lense� are nsed 
If yon want perfect eye-gla!'ls comfort, and a stylif.;h g"laSi'J that really helps the sip:ht. write fo1' O rR FREE BOOK, 
;;a�s�!1ni!Je�� �!I�' ';ro�jnc�:rl\��lJ��df�se��::�y�S :�fkn of��;�: It will tpll you how you can pn's",rve your SIght and secure relief if you suffer from weak eyes, ./\ ddress 

BR.IGGS OPTICAL CO., 
Dept. 344 GA. ROCHESTER. N .  Y. 

Royal 4-Cycle 
C A S O L I N E  E N C I N E S 

MARINE AND STATIONA RY. 
We make a 

Special Reversible 3 H. P. Engine 
}'OR LAUSCHES 

ROYAL E Q U I P M E NT CO.  
4 5  G o l d e n  Hi l l  St . ,  Bridgeport .  Co n n ,  

New 7 in. BENCH SHAPER 
The best of its kind on the 
market. Furnished mounted 
on a column if desired • . . 

Special machinery bnilt to order 
Inventions Developed. 
Send for Catalog 

L. E. R H O D E S  
HARTFORD, - CONN, U. S.  A .  

BARKER MOTORS 
Have more good points, fewer 
parts and require less atten­
tion in operation than any 
other. 

LlUnch ... Valves, Sp.cia lt i  ... 
C. L. Barker, Norwalk ,  Ct. 

M [] R RI LL'S "H ERCULES" PUNCH 
WILL PUNCH A Y4 INCH H O LE. THRO #:t8 GAUGE SHEET IRON 
S I M PLE I N  O PERAT I O N  

INEX P E N SIVE 
D U R A B L E  

I N T E R C H A N GEABLE 
CmJV EN l E.N T  

THREE c · l E S  O F  D I E S  WITH EAO H  PUN O H  
WR I T E  F O R  FURTHER IN F O R M AT I O N  T O  
CHAS. MoRRILL. 271. BROADWAY, NEW YORK. 

FISHING T ACH.LE 
We make everything dear to the Fisherman 
The quality of Our Goods is most remarkable 
You are consulting Experts when you consult us. 
OU r Prices are Very I,ow. 

Send 5c. for 170 page illustrated catalogue. 

CLARK.H ORROCKS CO., 

UTICA. N. Y. -------------
Brown Folding Stools 
The o n l y  perfect FOL DING STOOL ever 
put. on trw market. Suitab l e  l or use of 
salespeople behind counters, dming rooms. 
elevator cars, telppuone booths. on the end 
of roll top desks, engine rooms, and an COIl­
tracted qnarters where a seat is occasion1l11y 
required. 
BROWN FOLDING STOOL CO. 

17 D�k Square. Bo$ton .  Mass. 

scraping and stirring and discharging the cream 
before too much of the same accumulates w ith­
in the freezing-cylinder. 

llIetalhll'gical IlDprovelDents. 

CONCIDXTltATING SLT'IC1D-BOX.�C. M. 
CARTFJR, S ultan, 'Vash. The oIJj ects of the in­
vention are,  first, t o  insure the accumulation 
of the meta l l i c  particles in the r iflles  with a 
minimum agitation of water and without pack­
ing of the sand o r  gravel, and, second, to al­
low the col lected mineral" to be quickly re­
moved or washed from the r iflles  without caus­
ing practically a cessation in the operation of 
the sl uice-IJox. 

GOLD-SEPARATOR�J. W. KOm'HAGE, Den­
ver, Col.  In this patent the invention refers 
to improvements in machines for separating 
and amalgamating free- m i l l ing gold from 
gravel, clay, and from pulp. In p lacer-mining 
clay containing gold and also clay with gravel 
containing gold are fonnd, and great difficulty 
arise s  in separating the metal from the sticky 
clays. The object i s  t o  prodnce a device adapt­
ed t o  work under such conditions and make a 
thorough separation. 

Of' General Interest.  

HAIU-CLAMP.�W. J. KOENIG, New York, N. 
Y. The invention relates to a device for hold­
ing and ornamenting hail' braids ; and i t con­
stitutes an improvement o ver two former pat­
ents granted to Mr.  Koenig. The prime object  
i s  to simpl ify prior devices in this class,  so 
that they may be made and sold at a low cost. 
The clamp may IJe fitted to braids of any size 
within a reasonable range. I t  i s  easily ap­
p lied. 

AUTU 'ICIAL L1<JG.�L. DUGGAN, Rocky 
:\Iount, N .  C .  An oIJject,  among others in this 
caBe, i s  to provide a novel  construction at the 
lmee-j oint and a l s o  t o  p r ovide means in the 
foot wherehy to render tile cushioning oneration 
more effective in the use of the device. !\ o  
di sagreeable cl ick w i l l  b e  heard a s  the leg 
Htnlightens into standing position� 

PNE'UMAT I C  MASSAGE Al'P AItAT(;S.-· l" .  

H .  CRABTREJ<l, Anaconda, Mont. The inventor 
has especially in view the p rovision of a mas­
sage apparatus which may be used with con­
venience and safety and which through the 
peculiar correlation of its parts will when in 
operation cause the tympanum of the ear and 
small  bones of the inner ear to vibrate or 
lilove, this movement being p roduced by the 
apparatus a l ternately creating' a p ressure and 
a vacuum. 

HAT-RECE PTA C L E  FOR ATJIJ I TO U Ill M S . 
�J. '1'. HENDFlRSON, :3 1 2  Snydam S t reet, 
Brooklyn, N .  Y. This receptade is  connected 
with theater chairs and the like.  The IJody 
forms a square connected w i  til a wire to the 
under part o f  the seat. A hat, cape, or  light 
coat may be put into the opening in front.  The 
main object i s  to avoid the necessity of ladies 
holding their hats in their laps and thus es­
caping cloak room annoyances, Silk hats and 
other articles are kept aIJsolutely safe and 
sound, and against any interference from per­
sons seated i n  the rear.

' 
Any size hat is hpld. 

In panics the boxed articles are not encum­
brances, and conduce to speedy exit. 

D I SPLAY-STA�Il.�W. G. WINANS, Spokane, 
Wash. In this instance the invention i s  �n 
imp rovement in display-e;tands for use as a 
medium for exhibiting articles offered for sale.  
'1'h e  advan tage in this over the stands in com­
mon use consists in the apparatus being adapted 
to IJe held at any point of a store or shop coun­
ter, or  slid a long to any required place, or  
clasped firmly while  the top portion may be 
revol ved at will for showing goods or obtaining 
easy access thereto. 

V E S T  AND DRAWERS H O LD ER.�A. Lus­
'.rIG, Corsicana, Texas. This invention i s  an 
improvement upon that for which ;VIr.  Lustig 
received a former Lette rs Fa tent. The clasp 
arm is pivoted to the main bar,  so as to swing 
free thereon, the bar being p rovided with a 
s lidable extension, whereby its length may be 
varied, also with fixed pins, prOjecting oppo­
sitely, whereby the device may be quickly at­
tached t o  and detached from a vest and he ld 
by tension of arm carrying the dasp. I n  one 
of the forms the device is without pins o r  at 
tachment means and adapted t o  be inserted and 
held in a p o cket formed in the vest's inner ,ide 
next its front edge. 

CAMEUA.� W. F. FOLMJ<lR, N ew York, N .  Y. 
The stereoscop i c  camera i s  so constructed that 
in focusing the obj ect w i l l  be p e rfectly blended, 
appearing with all depth, detail,  and defini tion 
obtainable when the object i s  viewed through " 
proper instrument. rrhe camera is pl'ovidf'd 
with focusing mirrors having means t o  p revent 
any l ight except that entering through lenses to 
reach the p late. 'rhere are means for bringing 
mirrors siInultaneollsly t o  focusing p osition an(l 
holding them there, and rrlea113 far releasing 
mirl'ors from fo('using p O bition and carrying 
them to an upper l ight-tight position out of the 
cone of light of the lenses. 

'ATTA C H :\HJl\T ]l'OH "'I�DOW-SHA])ES.­
G ,  F. DICKIKSON • •  JIL� 1\lorristown, N .  J ,  Tlk 

particnlar application of this improvement is 
t o  an article adapted to be attached or fastened 
t o  the stiffenIng strip or stick placed at the 
bottom of a shade. w h e reby the cord connected 
to such stick i s  so arranged that i t  m a y  stand 
tlle strain without tearing the shade. rl'he p rac­
tice i s  to insert a screw-eye or hook in the lower 
edge of a curtain stick and to conn ect the shade­
cord to such eye, hut after short use the hook 
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will  be pulled from the stick and the curtain 
damaged. The p resent invention overcomes this 
disadvantage. 

DEN'L'AL IIANDPIECE.-L. H. CRAWFORD, 
Dallas, Texas. This handpiece is  adapted for 
holding a bur or other form of abrading-tool for 
preparing teeth for fi l l ing, crowns, etc. ,  tbe same 
being so constructed that the bur may be ad­
justed at various angles ranging from naught 
to one hundred degrees and still  work steadily.  
Dr. Crawford provides for this purpose an ad­
j tl8tment easily and quickly made, and the in­
stl"Ument may be clamped for holding the bur 
fix e d  at the desired angle. The adjustment re­
duces friction and wear. 

H gATING-STOVg.-J. COCKRELL, Fargo, N. 
D. In this patent the invention relates to heat­
ers designed to warm and ventilate rooms of 
lmildings ; and the object i s  t o  secure the great­
C)st heating results and also economy of fue l.  
The improvement consists of the particular ar­
rangement of the cold-air jackets, in which cold 
air i s  heated and discharged into the hot-air 
pipe t o  be ca1'l'ied to the most remote parts of 
the bOllse. 

SKA'l'g.-'l'. SPAcm. Globe, Ariz.  Mr.  Spa­
de's  imp rovements are intended more especially 
for use with ice or  "runnel' ' '  skates, though ap­
p l icable in part to "parlor" o r  J'ol ler type ; and 
an object is to p rovide a skate with effective and 
rpliahly-opcrating devices for enabling the same 
t o  he readily fitted to the soles and heels of 
shoes of different sizes and again detached the re· 
from and also to provide these devices with 
the capacity for long and repeated service. 

. 

SA�'E'L'Y-PIN.-E. L. SANDS, Webb C ity, :\10. 
This p in i s  formed of a single length of wire.  
hen t substantially at its center forming back 
and pin members,  an inwardly-extended eye mid· 
way of tbe bend between the back an d pin. a 
p ortion of the IJack member at the end oppo· 
si te the eye being curved to form double loop 
members, and the end of the wire coiled around 
the back member and having a flattened portion 
extended between the loop members. 

S ll fl PPlN SORY BANDAGE.-W. A. TAIC'{SH, 
Portland, lVIe.  The olJj ect in this case is to 
p rovide detai ls  of construction for a supporting 
appliance for male generative organs which 

adapt it  for convenient application,  afford means 
for adjustment of snpport to suit the physique 
of tbe wearer under all conditions of its  service 
a s'  a support, and permit an exchange of the 
s\lsppnsory sack t o  rep lace a soiled sack with 
a clean one when required. 

II T 'I'C H T NG-PO fl'L'.-T. C .  BUTTIDRWOH'rn, 

�an Francisco, Cal .  When not i n  use this post 
will be nearly flush with the surface of the 
pavemen t, so a s  t o  involve n o  obstruction to 
traffic or injury to itself.  I t  may be con­
ven iently l i fted and erectt>d by a telescopic 
ac tion from an underground chamber t o  an 
altitude for hitching teams o r  automobi les  or  
support of bicycles,  the parts being so designed 
as to avoid much leakage of water and the dan­
ger of freezing up and from which foreign 
matter may be easily removed. 

'L'ALLY DEVIC]'J .-h h FRos'r, H ighland, 
Kas. I t  is s ought in tbis invention to pro­
vide a construction by which fjgu res can be 
carried from a lower to a higher order witbout 
resorting to the tlse o f  subordinate figures, 
thus simplifying the device and the method of 
making calculations thereby. The present is  
a n  improvemen t on the tally device disclosed 
in a prior application for Letters Patent filed 
by lVIr. Frost. 

H O S E ,  ROD, O R  PI PE COUPLING.- A . W. 

HUHS MAC'{, Staunton , Ill.  'L'he intention of this 
improvement i Ei  t o  p r ovide a coupling which 

will  he exceedingly simple and economic,  and 

wherein the parts of the coup ling are capable 

o f  being expeditiously and conveniently brought 
into l ocking engage ment and rapidly discon­
nected, the coupling practically comprising two 

main parts and a locking-ring for these parts. 

IIO'rl']L-REGISTgR D E S K.-J. 1.  HAY­
CHAF'r, Linneus, 1\10. . This con tl'ivance is an 
improvement in desks for holding register s  o r  
s i m i l a r  books in hotels o r  o t b e r  p laces. I n  
opera tion the register-desk i s  u s e d  upon a 
desk or counter, and it is desirable to turn 
the register so i t  can be made to face the 
clerk or the guest, and to fa�i l i tate this the 
top i s  mounted rotatably upon the base and 
means are provided t o  connect the parts.  
Spaces for advertisements will  not only cover 
t b e  initial cost, but will  prove a source of 
income. 

BLOTTgR A'l'TAC I E\IE.\I'L' 1,'OR DESKS.­

.T . 1.  HAYeR,,]"l', Linneus, Mo. Thi s  attach­

ment i s  e8pecially for u se on desks employed 
for supporting hotel-registers and similar books. 
r:l�he hlotter i s  always in p osition, cannot get 

out of the way. is  retracted and incased when 

not in use, and can be quickly drawn to posi­
tion for use upon a book o r  sheet of paper, or 
envelope, or  otherwise. 

KRAUT-]) ] SPE.\ISING BARR}jJL.-T. W. 
McFAlU,AND, Jackson, ]\[0. The object in view 
in this case i s  t o  provide a barrel or  receptacle 
with a press mechanism which i s  adapted fot' 
hol ding the kraut below the . level of brine o r  
o t h e r  preservative liquid, whereby t h e  kraut 

may be kept in a submerged condition w i thout 
the necessity of inverting the barrel o r  cask 
in which the commodity i s  packed. 

GAMj)J-BOARD.-D. STAC'{,mR, Glassboro, N.  

J .  The invention relates to that class of game­

boards comprising- a table having an inclined 

t op with P l'ojf'cting pin8. 1m 1f"-t'(�e(-dving pockptR,  

ftnd Ride a l l E''y-ways. TIw inven tion (·on s i :-; h.;  in 

�l H�  peculiar arrangemPIl t of P l'OjPct illg' p i n s .  

lnil l-recelving pockets, a n d  otbe!' featUres. The 
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WOULDN 'T YOU LIKE TO BE 
TALLER., TO ADD FR.On TWO 
TO FIVE INCHES TO Y O U R. 
H EIGHT, 
to improve the general symmetry of yOUl" figure, to add to your general appearance 1 There is 1I0 longer any reason why any· one should be short or stunted. l\lr. K. Leo Minges has at last perfected the work of his life in diseovering a saff', sure and permanent method by which anyone can get taller without any in('ou venience. It is such a simple method that one wonde�s why it was not thought. of before. Yet it took a lift'iune of stlldy"tO-pe�fect. Anyone can now 'mjoy these benefHs ; to dn so ner'eSJ,l1tates no applieation of dmgs ; no internal treat.­ment i .. no operation ; no hard work ; no big expense. Mr. 
Jlinges� method has been ndopted by the lead· 
ing edueat.ionul in�t1tutions and 2'yrnnasiums 
in Roehester and elsewhere. Anyone can now take it up. 

Free To Any Short Person 
The secrets which Mr. Minges has discovered will ellable you to get 1allet, mllTe gract'ftll, and improve the symmt'try of your fig-ute, and this can be a.ccomplished in yoti. .. own 

honle, n? m:1tter what :) our age, your sex, YOllr height may be. And In order to put these benefits within the reaeh of all there has been prepared for free distrihution among short wo­l)le a limited edition of a book explaining this dis('oYtry in detail. If [you wish to add frOIn 2 to 5 inc-hes to your height.. if you want to be graceful and have a symmetrical figure 
if you want to be a "  proper height to danc� with," to be abl� to " see i� a crow.d," and to reach t�e correct height, you should wrIte for thIS book at once. It fully explains how you can obtain these benefits, and is free. 

\V rite to uay, addressing 

THE CARTILAGE CO+ 
Dept. 344 B, ROCHESTER, N. Y. 

WO N D E  R Acetylene Burners 
Price ARE THE BEST 
40c. each. Hold by good dealers or write 
75he STATE LINE MFG. CO. 

9th & 10th Sts., Chattanooga, 'fenn ., U. S. A. 

AERIAL NAVIGATION,-THEORETI-
cal and Practical DIScussions. Pictures and descrip­
tI Ons of actually· built dirigible balloons and aeroplanes 
w�ll be found in SCTE�'1'IFIC Al\-IERICAN SU PPLE:MENTS 
1 1 6 1 , 1 1 49, 1 1 50, 1 1 a 1 ,  1 40;1·, 1 40a, i 4 1 3 .  
145,;) .  Price 10 cents eaoh, b y  mail. �lunn & co., 
361 Broadway, New York City, and all llewsdea]ers, 

Saved $80 Per Day 
Tbat's one record of tbe 

DEAN BOILER TUBE CLEANER 

the only device that will remove an scale from the tubes 
of a water tube or ret.uTn tubular boiler. Our pamphlet 
.. Economy in tbe Boiler .Room," is mJ�t interesting to 
tbe mun who " pays the bIlls.n Write for it to-day. 

THE Will. B. PIERCE CO, 
319 Washington Street, Buffalo, N. Y. 

Chal lenge  the World 

THE " U. S. " F I RE  
EXTI N G U I S H E R  M FG .  C O . 

Sole Manufacturers of the 
U. S. " AUTOMATIC " HAND 

FIRE EXTINGUISHER 

Each U. 8. Machine guaranteed tested 
to :J5O Ibs. Most efficient, durable and 
economical fire extinguisner in we 

r��!d'N�t �:h��';,��l'�:Jfsh';,� ... ���,t 
Safe, sure! simple, Quick. C A N .  
NOT get ont of order. 
1 34 W EST 23D STREET, N. Y .  
Tile offices of Scientific American are 

equipped with our U U. s." 
AGENTS WANTED EVERYWHERE 

It is the best 
watch for travel­
ers, on business 
or p1easure--it re­
moves one worry 
-about the 
i n j  u r y  o r  
1 9 S 8  o f  a 

valuable timepiece. 
'l'he tiTIle has passed however, 

when its usefulness is limited to 
Sportsmen and Childn:n as it is 
being carried habitually by every 
class of people, fully meeting the average requirement for accur� 
acy, appearance and durability. 

IT IS AN " EVER YDA Y 
WATCH FOR EVERY­
ONE. " 

Sold by 50,000 dealers or postpaid 
by n8. See that " INGERSOLL " 
is on the dia I. 

special object i s  t o  p rovide a game-board to 
admit of the game of base-bal l  being p layed 
thereon and making a complete sCQre from the 
game, such as the record of the outdoor game 
of ball. 

01' Interest t o  Farmers. 

BEET-HARVESTER.-H. lVI. HEILIG Te­
cumseh, and M. II. R>JED, Blue Springs: i'. eb. 
The invention refers to imp rovements in 1)0et·  
harvest.ers ; and the objects in view are fi r s t  
t o  p rovide means f o r  digging embedded bee l "  
from the soil ,  and, second, t o  p rovide mean� 
which insure the loading of )'cets on a sui taiJ i t '  
elevator o r  conveyor a n d  also t e n d  to l ooser 
the dirt adhering to the beets. 'rhese inven tors 
have also invented another beet-harvester, the 
object being t o  p rovide means for removing the 
tops of beets, while in the ground. An auto· 
matic adjusting mechanism makes the cutter 
devices 8lice the tops uniformly , however high 
they may project.  The posi tion of the cutter 
devices i s  regulated by hand. Means are in­
c i uded for ejecting cut top s and refuse out of 
the machine's path. Active parts of certain 
devices are kept from being- ohstructed by veget­
ahle matter and the devices are arranged to 
antomatically adjust and clear themselves from 
clods, earth and stones in the path. 

AR M STR"N G'S P I P E  TH R EAD I N G  
-AND - Pertaining to Vehicles. 

CUTTI N G.O FF MACHI N ES S L'PPORT j)'O R  B I CYCLE HANDLE-BARS. 
Botb Hangi:�

d
1�gtTr�che8. 

-R. H. TATE, l'ortland, Ore. The main pur­

Water, Gas. and Steam �'it- pose in this instance i s  t o  p rovide means of 

W;�� 'b';'.�l
s
er�

in
§to�l:j��l\'jr:; 

throwing the handle-bar in a l ine position with 

tLniversally acknowledged to be the front wheel or parallel  with the l ine of 
BEST. �Sendjor catalog. travel of the wbeel and automatically locking 

THE A R M S T R O N G  M FG . C O .  
Bridgeport, Conn. i t  in ,;nch position and returning the handle-

--.--------.-----� <> 'VV El :El. 
bar at right ang-Ies to the l ine of travel of the 

For any power purpose ,,,e offer front wheel or at  right angles to i t s  axle-sup­
The American Gas & Gasoliue port with equal ease, where the bar i s  again Engme, lU actual serVICe, It will automatically locked in riding p osi tion. 
��n7i����f 8f,�f��n�u���;t ���: Isf)lllg' power, eas1i� operated. VEHICLE-'VI-I mli�L.-L. LANGE" New York, 

;:.lt��:L;!leu;��o�1:_�;�1�t�
e��. N. Y. The p resent invention relates to a class 

\.,.��t��afn����nes:\Te ���all:)��� I .()� vehic le-wheel s  w�el'ein the peripheral  11 01'­
sent of eit�er, or both, to iu- non of the whel�ls I S held to rotate upon 1 he 

AMERICAN GAS & GAsoi;�e�te�R:�nl:E co., body of the wheel,  and has for its obj e c t  to 
70 Keunebec Street, Portland, 1\laJne p l'ovid8 detail s  of construction for a \vbcel that 

ORIGIN AL BARNES 

PF���ve Upright Drills 
10 to  aO-lllch Swing 

Send jor Drill Ca,tal,o(fUfJ. er. 
W .  F.  & l N O .  BAR N E S  CO.  

' • 
, (Established 1872) 0 

1 9 9 9  R u by St. ,  Rockford . I I I . \J.�' 

Patents , Trade Marks, 
C O PY R I G H TS,. etc., r: 

Address MUNN a co., �t;,c�re��. 
Office of the SCIENTIFIC AM ERICAN 

861 Broadway, New York. Branch Office : 625 F St., Washington, D.4J. Hand-book Sent Free (10 Appiication. 

CRESTM O B I LE $800 
T h e  B E S T  CAR B u i l t  i n  America 

Proved by Its Splendid Records. 
Tonneau for Four, 

$850. 

Other LOW Priced Models. 
Export Prices 
$S O  Extra. 

Ma",�., U.SO.A.  

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

adapt a rubber tire and its shoe to receive 
anti-fri ctional support on the wheel-rim, that 
i s  beld concentric with a wheel-hub by a series 
of spaced radial spokes. 

FASTENER F O R  C L I P-BANDS.-C. L. 
POPE, :n:Hy, N evada. 1\1 r.  Pope' s invention has 
for i ts aiIn the p rovision of fea tureR of con­
strnction for a clip-band fastener that may be 
" e:;dily applied to seellre at tachment of c l ip 
bands or rings upon wagon l'Unnill g'-geH r or  the 
like, so as to hold in plael:� trace-hooks 0 1' r ing­
eyes on the ends and centers of neck-yoke oars, 
whiffletrees, o r  on the ends of wagon-poles as 
may be desired. 

IWN .\I E R  ATTAC H M ENT IcO R  AU'l'O:'\lO­
B ILE S.-'V. H .  AC'{DERSOC'{ , "'ew York, N. Y. 
The invf'ntors'  purpose is tu provide a form of 
runner adapted to be fitted to the rear axle 
a s  a substitute for wlH,els and to p rovide the 
runners with p ropel l ing mechanism and dri v­
ing devices for the mechanism, together w i th 
means for operating the devices feom the driv­
ing axle of the automobile , the mechanism in­
c l uding means whereby the runners en tel' the 
snow or pierce the ice so a s  to "Ifficiently grip 
when the p ropell ing--chain is operated t o  force 
the machine forward. 

Primc Movers and Their AcceMsories. 

BO I LER.-H . W:'WII I'l'ID , Youngstown, Ohio.  
In this patent tbe invention relates to boilers,  
and more particularly to a type of boiler adapt­
ed for use in connection with waste ga setl from 
which it i s  desired to extract the heat. The '1.1he most usefUl article evpr invented 

for the purpose. Indispensable to Law­
yers, Editors, Studenls. Bankers, Insur­
ance Companies and business men gen­
erally. Book marker and papEr clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all bookselleT'E', stationers 
and nOLion dealers. or bv mail on receipt 
of price. Sample card, bymai1, free. Man-

c-i construction includi:�s an inncr shell  ri sing cen­� trally and an outer "hell  spaced from the for­
mer.  H o r izontal tubes connect the spa\..�e out­! side of the outer shell  wi t h  the interior of the 
inner she l l ,  and on tbe upper section of the 
onter shell a bead of special form iK p rovided. 
Ashes, cinders and scale are easily 1'eluovable. p)�

t
c��� &{�X �r,nA1�io�:���d;��ey' -----

H+ P + Gas Engine Castings 
BLUE PltIN'l'S. 

Cylinder bored and 
faced-off. 

Runs by gas or guSlo­
Une. Water-jacketed. 
M H. P. Castings-not 
bored or faced-$16.00. 
Send for catalogue of 

The CURTISS double cylinder 
5 horse-power MOTOR 

Weight f,() lbs. List price 
$151l.00. The most powerful 
cycle motor in the world. 
Holds World's Record of 10 
miles in t! m. 54 2·5 sec. Cat­
alog of motors and complete 
motor cycles free. 
G. H. Cnrtiss Mt'g. Co . . ' 

________________________ H_A_}_I.M_�_O��NDS_P_O_R� N. Y:_ 

SIMPLICITY � comb:� HIGH POWER 
and DURABILITY 

" One Lever Drive " 
For particulars write 

Monroe Engine Co. 19 HBos1i��aMASS. 

STEA1\I-ENG T NK-I,'. L"">J, Carthage, and 
O .  E. OAKE S, .Joplin,  :\10 . Tbis i s  a new and 
useful engine of the type kl.1 own a s  "flashers" 
01' steam-engines which 11a ye no boiler proper 

and cany no permanen t  body of steam, h u t  
inject upon heated surfaces small quantities o f  
water a t  e a c h  p i ston movement, which qnantity 

is instantly expanded in to 8tt�am to give a sin­
gle impulse to the p i ston and which injections 
of water and stea nl impulses are repeated at 

every movement of tlw pi ston. 

HO'l'ARY MO'l'OH.-· -'1'. r�AS'l'�101m, J ackson­

vil le ,  Fla. I n  this instance the invention has 
l'C'ferenee to imp rovl:�men t s  in rotary Inotors of 
the turbine type. one of the objects heing the 
provision of a rotary motor of simple and dur­

ahle construction, easily l'eYel'sNl, and arranged 

to utilize the m o tive agent to the fullest extent. 

Kaihvays and 'J'heir Acccssories. 

CAR-S'L'AK.K-J. E. PJJ C KIDTT, Richmond, 

Va. :" Mr .  Puckett's  invention is  an improve­

ment i n '  flat railway-cars, ancI particularly in 

the stakes thereof for llse in securing lumber, 

timber, and the like upon the fiat p latform. 

lIe p rovides a locking-rod adjn stable or mov­

ahle so i t  may be set to and BPClll'cd in 1)osition 

t o  lock the stakes in their p l u eP H  or to p osition 

to l"p}pa Be Raid Btakf's. �'() tlH'Y may llP adjusted 

out o f  1 11 1'  w a y .  t ll P  loddng-l"od S f' l'Villg to se­

cure tile " ta k e s  to tI,e car in the latter position 
and position for use. 
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AUTOMATIC PIPID-COUPLING.-C. O. COLE, ' 

Whatcom, Wash. Mr. Cole's  invention relates 
to p ipe-couplings for connecting air,  steam, or 
other pipes of cars i n  a train with each other 
t o  form continuous pipe-lines. The object is 
t o  p rovide a coupler which is completely auto­
matic in operation and insures a firm coup l ing 
of the pipes for the various lines without dan­
ge r of leakage, a l l o w s  automatic uncoupling 
on m oving the uncoupled cars apart, and per­
mits a manua lly-controlled relase of the coup­
l ing n1embers by the operator. 

NO'l'IG.-Copies o f  any of these p a tents will 
be fUl'Uishcd by Munn & Co. for ten cents e ach. 
Please state the name o f  the p atentee, title of 
tbe invention, and date of this  paper. 

Businus and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY,-You 

will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once and we will 
send you the na�e and address of the party desir­
mg the mfo.rmatlOn. In every ease it is neees­
sary to give the number of the inquiry. 

MUNN &; CO. 

Marine Iron Works. ChlCalZo. Catalogue free. 
In quiry N o .  a460.-For manufacturers of road 

graders, also of hand power drills for quarries. 
AU'l'os.-Duryea Power Co . •  Reading, Pa. 

hJt
n.a�!��i:e�· o1!�o�t-J��rs�����r.O

f gasohne or 

.. U. S." Metal Polish. Indianapolis. Samples free. 
Inqn iry No. a462.-�'or makers of elastic web. 

bing, such as used in suspenders. 
Handle & Spoke Mchy. Ober Mfg. Co .. 10 Bell St., 

Chagrin Falls, O. 
Inquiry No. :i463. -For parties desirous of put· 

ting a new article on the English market. 
W ANTED. -Address of Manufacturers of Quaker 

Shade Roller. L, I. Manning, Morganfield. Ky. 
I n q u i r y  N o .  a464-.-For addresses of manufac­

tUrers of hardware specialties. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg, Co . .  Box 13. Montpelier, Vt. 
I n q u iry N o ,  :i46a .-�'or a cheap device for cut· 

ting paper 6 and 8 foot down to 2 foot pieces. 
American inventions negotiated in Europe. Wenzel 

& Hamburger. Equitable Building, Berlin, Germany. 
Inquiry No. a466.-�'or manufacturers of paper 

box machInes. 
Novelties made in all kinds of metals. SpeCial rna,.. 

chinery for making of dies and wire forming. Estimates 
free. Metal Stamping Co., Niagara Falis,  N. Y. 

Inq u iry N o. 546? -For manufacturers of peat 
machinery. 

In b uying or selling patents money may be saved 
and time gained by writing Chas. A. Scott, 340 Cutler 
Buihhng, Hochester, New York. 

Inquiry N o. �46S.-For makers of thermostats 
for dry kilns. 

� Send for new and complete catalogue of SCientific 
and other Books for sale by Munn & Co., 361 Broad way 
New York. Free on application 

Inquiry No. :i 4 69.-For manufacturers of sport· 
ing gun and ammunitioll. 

lfOI-t SALE.-Patent machine for wrapping laundry 
soap. Wil l  do the work of eight people. Ed. Nelson, 
1104 Cherry Street, Kansas City 1 Missouri. 

I n qniry No. :i4?0.-For manufacturers of elec· 
tric runabouts. 

'Ve manufacture anything in metal. Patented arti­
cles, metal stamping, dies, screw mach. work, etc., 
M etal Novelty 'Vorks, 43 Canal Street, Chicago. 

Inqu i ry N o .  5 4- 7 1 .-For manufacturers of self· 
reglsteril lg  turnstiles. 

'rhe largest ,manufacturer in the world of merry-IlO� 
rounds, shooting galleries and band organs:. For prices 
and l,errus write to C. W. Parker, Abilene. Kan. 

Inquiry No. 5472.-E'or makers of steam exca· 
vat or� or navies, for trenching for sanitary work, about 
4 feet wide by 16 feet deep. 

The celebrated U Hornsby·Akroyd " Patent Safety Oil 
Engine is built by the De La Ver/lne Refrigerating Ma· 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. :i473.-E'or a machine for hulling 
strawberries. 

Manufacturers of patent articles, dies, metal stamp. 
ing, screw machine work, hardware specialties, machin­
ery and tools. Quadriga Manufacturing Company, 18 
Sonth Canal Street. Cbica�o. 

I n q uiry No. a4-74.- ·For makers of working mode] 
engines . 

\V ANTED.-Man capable of taking charge of factory 
making special machinery, who can also take $2 ,000 or 
$a,OOO int.erest in established plant. N. B. Harrington & 
Co., lOti Broadway. Buffalo, N. Y. 

Inquiry No. a47'5 .-Fbr manufacturers of glass 
novelties. 

Manufacturers : We can satisfactorily represent and 
handle your account. C orrespundence invited. W el­
bener-Patrick Company. Manufacturers' Agents, 172 
\Vashingtoll Street. Chicago. 

Inquiry No. a476.-1I"'or makers of hoHow brass 
wire. 

B'OR]]MAN W ANTED.--A thoroughly capable man to 
take charge of brass shop employing about fifteen men. 
Must be between 30 and 40 years of age. married. Re· 
ply by letter on1y, sttting experience and references to 
Wm. H. Wilkinson Co .• West Medway, Mass. 

I n q u iry No. 54,.,. .-For makers of handles for 
artists' pencils .  also parties making the machinery for 
making the same. 

I n quiry No. '!)47S.-For manufacturers of or deal­
ers in a paterlt dishwasher. 

I n q u iry No. �'l479.-For machinery for making 
cotton batting. 

I n q uiry No. :>4S0.-For the manufacturers of 
the cigar lighter which was patented by Clyde J. Cole­
man, or makers of any other electric lighter. 

I n q u h'Y Nu. !)4S1 .-For manufacturers of metal, 
nickel or aluminium egg s hells. 

] n quiry No. a LJ S2.-For aut.omatic vending ma­
chines for selling Jiquors. 

I n quiry No. 1l483.-Wanted, to pnrchase a hard­
ware store. 

I n q n i 1'"  No. a4S4.-For machines for perforatiug 
paper patterns. 

I n q uiry No. :i4S5.-For manufacturers of m etal 
garter trimmings. as hooks, slides, supporters and non� 
elastic gaIter web. 

lnquiry N o .  :i4S6.-B'or makers of paper chair 
bottoms, imitation leather chair bottoms, also fiber 
and other material used for the same. 

Scientific American. 

Who Are We ? 
.On receipt of your address and a 2=cent stamp 
we will send a correct list of the distinguished 
men shown here - and also a useful and in­
genious little tool called the Triplet - a  key­
ring, letter-opener, paper-cutter and screw­
driver combined, and an article that every 
man and boy will find many uses for every day, 

What is Said of the Triplet 
U I would not take a do]]ar for the Triplet. As a 

screw·driver it saved me a very serious accident two 
days ago. " - ROLLIN \V. MULFO RD, Lebanon, Ohio. 

, " The Triplet has become like my pocket-knife, 
or watch or penci] - a  necessity, and I would not 
care to be without it. " -]AMES F. MCCARRIAR, 
Baltimore, Md. 

ADDRESS 
The J. B. Williams Co., Dept.38, Glastonbury, Conn. 

Williams' Shaving Sticks, Shaving Tablets, Toilet Waters, 

Talcum Powder, Jersey Cream Toilet Soap, etc., sold everywhere 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 
MUNN & CO. , Publishers of the SCIENTIFIC AMERICAN ,  36 1 BROADWAY, NEW YORK. 

./ZII£S RANGING ".ROM 4 TO 400 H. P. 

THE WEBER CHARCOAL SUCTION GA S PRODUCER 
The Most Economical, Easily Operated and 
Durable Power Producer for M i n I n  /l, 
Smeltlnll and Manufacturlnll . Plant:s. Leads All Others In E"ectl"e Workl-"g Force. SUPERIOR IN 

T R E N OTH 
AFETY 
IM PLIGITY 

THE WEBER GAS ENGINE AND THE WEBER GAS . PRODUCER 
Delivers 1-h. p. Per Hour o n  Consumption of One Pound of Charcoal, costing one-half cent per 
horse power per hour. Other Fuels may be used. 

. SO L D  U N DER A POSITIVE OUARANTEE. Engines. Hoists. Air Compressors and Pumping Plants. DOU ble and Triple Cylinder Vertical Engines in Large Units Engines to Operate GaSOline. Distillates. Naptha. Etc •• Etc. . S tate your power reqUirements fully : w e will save yOU money. THE WEBER CHARCOAL SUCTIDN GAS PRODUCER IS BUILT EXCLUSIVELY BY US. There are many thousands of our Ei.g!nes in use. Established 1884, 
WEBER GA S &. GASOLINE ENGINE CO., P. O. BOX ;IID KANSAS CITY, MO. , U.S.A. 

uerle8� 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former arti cles or ans\vers sbould give 
date of paper and page or number 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 eudea vor to reply to all eitber 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 furnisbed with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot ue expected 
without remuneratioIl. 

Scientific Am erimm Supplements referred to may be 
bad at tbe office. Price 10 cents each. 

Books referred to promptly supplied on receipt ot 
price. 

Minerals sent for examination should be distinctly 
markf'u or labpled. 

( 9380) L, E.  G. asks : 1.  How is a 
hand lead marked ; that is, how are the marks 
and deep s laid o ff  an d how shown, a l so length 
of line -! A ,  Sounding leads arc generally laid 
o ff  in fathoms lJelow 5 "IHi at 7, 10,  1 :3 ,  17 and 

'20 fathoms, which latter is the llsual length 
of the line w i th from 7 to 11 p Ollnds weight_ 
I)eep-sea lines are usually 200 fathoms in 
length witb �8-pound weights and marked at 
each 2 t o  10 fnthoms with h,ather and lJllnt· 
ing tags so combined as to readily measure the 
fa th0111S a s  the l ine passes out. :2 .  lIo\v i s  a 
hand log InB l'ked ': 'VIla t is dbtance between 
marks, in feet or inelws, on a log line to be 
used wi th a aO-second sand glaHs, or  a 1 5 -
second s a n d  g l a s s  ': A .  rrhe h a n d  log l i n e  I ,  
u Sllally ] 50 fathoms long and should have 10 
fathoms between chip and first knot for s tray 
line, With a :lO-indl glass the knot tags are 
50 feet 8_0:3 inches apart and indicate sea 
miles or  knots per hour_ Wilh a H i-inch glass 
the knot tags should be at one-balf the above 
distance parts_  :1. How i s  a 4 o r  8 point 
bearing taken to tell  distance of ship from 
land ; that i s .  tak'''' from bow to bcam, or 
beam to quarter '! A .  The bow to beam or beam 
to quarter, or lwtter,  from bow t o  stern, may be 
taken as a measured base line and the angle 
of each end simuitaneOUi'ily taken from a shore 
mark, from which a triangle computation w i l l  
give t h e  d istancc_ 4 .  'V h a t  i s  the b e s t  rna· 
terial for a marine compass needle�ordinary 
s oft iron or N onvay iron '! The eompaFifi cards 
I wish t o  use are 6 inches dialneier and 1 -82 
inch thick p a steboard. \Vould needle 6X 'j, X  
1/16 inch b e  about r ight size '! Being a rna· 
rine compass, needle 'vill be glued fas t  t o  tard, 
of COUl',e, A.  A compass needle should be 
made of tool  steel.  hardened and tempered, 
'1'he card should ]Je drawn on fine drawing pa­
per and pasted t o  a thin piece of mica. Fas­
ten to the needle wilh small lead rivets. 

( 938 1 )  H. F,  H.  asks : Is  the althea 
the true "Hose of Sharon" ':  O r  which i s  
the true 01' original "Rose o f  Hharou" m(ln· 
tioned in the Dible '! Sorn0 elaim the althea, 
others narcissu�, and some again Scilla 'uta-rio 
tima,  Is there any p l a ce wlwre a p erson 
could get a copy of Ow flower tl5' it grew or 
grows on the p l ainH of Sharon 'f A. rrhe ar­
ticle upon the "Hose of Hhal'on" in Smit h ' s  
" Dible Dictionary" begin s : ' H£here i s  much 
difference o f  opin ion a s  to the particular flow­
e r  intended." I f  this i s  the ease we cannot 
decide. 'rhere are no pictures dating hack 
to the time of the writing of the Canticles. 

and n o  way whatever of dctermining the spe­
cies of plan t  denoted by the name. 

( 9382 ) A. M. W. asks : A trol l ey car 
leaves the track a few feet. The trolley pole 
can reach the overhead wire.  In running it  
back upon the tracks, the conductor made a 
connection between the rail  and ear wheel with 
the iron rod used to turn the switch ; wa� it of 
any use '! 'Vith a stated current carried by 
trolley wire, w i l l  the , motors of a cal' show 
more power by having the rails  of the track 
wired toge ther, o r  i s  the bonding of the rails 
to p revent damage by th(� return cnrrent to 
other structures '! A,  The intention i �  t o  use 
the rails  of the strect-car lines for a 1'eturn 
circuit of the current to the dynamo, If the 
rai l s  are well bonded together this will reo 
suit. If they are l o o sdy connected the c l1l'rent 
will leak off and go by sOlll e easier path,  On 
the way, i t  will take to pipes,  wa tpl' and gas, 
and destroy them, '1'he bon rUng i s  to  keep the 
retnrn current in its proper p lace. When the 
conductor used a bar of iron to conn e c t  the 
rail t o  the wheel of the derailed car, h e  d o sed 

the circnit between the motor and the re­

turn p ath in the track, thus enabling the motor 
t o  get power from the line, With the earth 
connection only the resistance would be too 
h igh to allow enough current t o  fiow to run the 
motor. 

( 9383) R. S .  L. asks : Is  it not a fact 
'
that the battleships and armored cruisers of 
o u r  navy are built  and are building without 
armored smokestacks ? Are not the extremely 
l ofty stacks of our later construction designed 
t o  obviate> the necessity o f  forced draft ? 'Vould 
not these tall  stacks be immediately riddled 
in an engag"ment, and thus deprive the vessel 
of a large part of her steam power when most 

© 1904 SCIENTIFIC AMERICAN, INC



Model A Tonneau, _ $850 
Without Tonneau, 'Z�O 

Model B Touring' Cur, $900 
Without Tonneau, $800 

For a delightful spin in the country ; for 
business or pleasure ; for q uick and pleas­
an t transit over long distances or short, 
there's nothing equals a reliable automobile. 

No reliable automobile is so easy to bUYJ 
to operate, or to maintain, as a Cadillac. 

No automobile at double the money is 
so strongly constructed, so speedy on good 
roads, so dependable on bad, so capable in 
the matter of hill�climbing, as the Cadillac. 

Model A Tonneau (shown above) will 
carry four people safely and comfortably at 
30 miles per hour on the level stretches, 
and will go up a 45 per cent .

. 
grade. ( 

Model B Touring car is identical in ac= 
complishment, but has larger wheels, IonIZer 
wheel=base, more r o o  m y body. Both 
Models are equipped with Goodrich 3,inch 
detachable tires. 

Full appreciation o f  Cadillac superiority 
in design, construction and performance is 
possible only by inspection and trial. 

Will be l!lad to send you booklet N for 
the askinl/. It explains and illustrates all 
Cadillac models in detail, and gives address 
of alZency nearest you where they may be 
seen and tried. 

CADILLAC AUTOMOBILE CO •• 

Detroit. Mich. 
:Member Association of Licensed Automobile Manufacturell" 

DARRACQ 

12, 1G-20, 30.35 ][or.!!le Powers 

Favorite of two continents. Holds more 
recordf; for speed and endurance than aIJy 
���l:���tsk:iwa�;���ag��iveries. Dupli-

AMERICA N  DAItRACQ A UTOMOBILE C O .  
Oont1'olled b y  F. A. La Roche 00., 652 Hudson Street , 

141 'Vest 38th St., New York 

PEERLESS E�i��t 
TOURING CARS 

$3.700 to $6.000 
Combine elegance-comfort-safety 
- speed - simplicity and absolute 
dependability. 80% of the buyers of 
Peerless Cars have owned and dis­
carded automobiles of other makes 

Write for illustrated catalogue explaining fully 
tlJe }JOints of Peerless Perfection, Photogravure 
of Peerl ess Girl No. IV. without advertising" 
size lBx28 inches, sent postpaid for ten cents. 

PEERLESS MOTOR CAR CO. 

Cleveland. Ohio 
Memher Association Licensed Automobile Manufacturers. 

� ............ --.. �--... .. 
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needed, besides rendering the upper works un­
lenable from smoke '! Is it not a serious error 
to neglect to armor tbe stacks, and would ii: 
not be better for our constructors to follow i)l 
some respects the design s of Continental na­
tions instead of the gnglish '! A .  The armor­
ing of smokestacks is  a question that i s  at­
tractin g attention among naval designers, some 
of the latest vesse l s  of the Russian navy being 
armored on that p ortion of the smokestack 
that is  between decks. It would be impossible 
to carry the armor higher than this with­
out making serious inroads upon the amount 
of armor that could b e  spared for other vital 
parts of the ship. We believe that a s  yet w e  
h a v e  n ot been in the habit of armoring our 
smokestacks even a t  the bases '; though we 
believe that the matter i s  now under adviSe­
ment. 

( 93 8 4 ) H. H.  B. asks : We have a 50-
horse-power side-crank, partially balanced 
valve Atlas engine in our mill. 1 .  Will this 
engine run without a wheel of any kind on the 
shaft '! Our engineer says it w i l l  not, but I 
say that it will . lIenee the argument and 
wager. A.  A steam engine 'without a flywheel 
might possibly run with a j erky motion, which 
i s  not tolerable t o  good practice. Your en­
gineer is about right. 2 .  Will  a 55-horse-p ower 
boiler. now fLll'nishing steam for a 5 0-horse­
power engine considerably overloaded, furnish 
steam enough for a 75-hor"e-power Corliss 
engine '! A. '1'he 5il-horse-power boiler should 
be of sufficient capacity, if not overrated. for 
7 5  horse-power in a Corliss engine. 3. How 
much working advantage does a Corliss engine 
have over the same size plain engine '/ A. 
Plain engines vary in their consumption of 
steam per horse-power to a considerable ex­
tent, and for engines of equal cut-off there i s 
a small percentage in favor of the Corliss en­
gine. 

( 9385) A. F. O. asks : Is the foliow­
ing from the SCIENTIFIC AMERICAN of recent 
date. strictly correct ? "A. It  is not known why 
water expands in freezing. �rhere are very 
few substance s which do so. Cast iron and 
type metal are two others which have the 
same peculiarity, and which are very im­
p ortant t o  man." I always supposed that 
cast iron shrank at the moment of solidifica­
tion. Tn the American Cyclopedia, Vol .  IV., 
page 80. I read : "In the casting of cylinders, 
the shrinkage of the iron in cooling must al­
ways b e  particularly taken Into consideration. 
Thi s  i s  quite uniform, and is 1 inch in 8 
feet, or 1-96 linear measure." Do not pattern 
makers for stove castings always make the 
p attern a little la rger than the size requ i red 
for the finished casting '! Regarding type metal, 
the textbooks on physics generally teach that 
antimony expands on solidification, and that 
that i s  why a proper admixture with lead 
secures the expansion necessary to give smooth­
ness and sharpness to the type. In Fownes 
( Watt,,)  Chemistry, p. 455, I am informed that 
antimony alone, like lead. w i l l  shrink on cool­
ing, but that the alloy will  expand. Will  you 
,kindly give m e  the exact truth in regard to 
both an tim any and i ron, but especially as to 
the latter ? A.  With reference to the change 
of volume at the moment of solidification-in 
which respect you criticise a recent reply to 
a query of ours-we may say that i t  is  not sup­
posed that any chemically-pure metal does in- I 
crease in volume during the act of changing 
from the iiquid to the solid s tate. The three 
substances which we mention, however, water, 
cast iron, and type, all  expand in passing from 
the liquid to the solid condition in a marked 
degree. The quotation which you make from 
the American ],-J'ncyclopedia, viz . ,  "in. the cast­
ing of cylinders, the shrinkage of i ron in cool­
ing must always be taken into consideration," 
is not to the p oint. since it particularly states 
that the iron is cooling, and the change into the 
solid condition must be complete before the 
substance can cool at all. Thi s  you will per­
ceive if you refer to the subject of latent heat 
in any textbook of physics. When a liquid i s 
in the act of solidifying it gives off a great 
quantity of heat without any change of tem-
perature. Thus water cools t o  the temperature 
of 32 deg. before any ice forms, and when 
ice i s  formed i t  i s  still at the same temperature 
a s  the water in which i t  is floating. but you 
will observe that the ice could not. float if it  
did not increase in bulk in freezing. Ice is 

approximately one-ninth lighter than water. and 
that one-ninth i s  the increase in bulk in solidi­
fying. Similar reasoning will apply to any 
other substance. 11 0st substances contract in ' 
the act of sol idifying, and are in the solid 
form smaller and denser than in the liquid 

. form. The result i s  that the solid sinks in the I 

liquid. If you place a piece of wax in a digl:\ 
and melt it-preferably such a dish as a test 
tube- the solid wax will  remain a t  the bottom, 
while the melted wax overflows it ; and this 
would be the case with the great majority of 
substances which can be melted by the appli­
cation of heat. I t  i s  probably true . as you 
say. that type metal owes its expansion to the 
antimony which i t  containg. but the case of I water is different. Ice formed from chemically­
pure wa ter floats upon the water in the same 
manner as ice formed in any lake o r  pond. S o  I 
much for changes in the act of solidifying. ' 
N ow. after the solid has been formed. it obeys 
the usual laws of expansion and contraction­
heating expands and cooling causes a . sub­
gtance to contract. It i s to this change the 
quotation you make above refers. The shrink­
age of a meta l in cooling must always be 
taken into account in making patterns for cast-
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Onr readers are notified that the time is short to take advantage of the special nrice now 

open to advance subscribers to the 
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ENCYCLOPEDIA AMERICANA 
published under the editorial supervision of the Seientlflc American. 

Our belief that the time had come when the American people demanded an American 
Encyc1opedia� made by American scholars and specialists, and from the American point of view 
has been more than justified. The orders received in advance of publication aggregate 
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can Instructors, and In acc:.or.dance wt.th Amenc�n Ideas, have bee� con:pel.1ed to consult foreign 
boo�s of reference for the1r InformatIon concernllig even our AmerIcan InstItutions, progress and 
achIevements. 

To remedy this condition-to produce a National Work, which should bear the impress of 
the National American character-has been our aim and inspiration. 

More than a thousand American experts, each an authority upon his subject have COl1-
tributed the results of their ripest scholarship, study and experiment to this great work .

' Prepared 
nnder the editorial supervision of the Scientific American , FREDERICK CONVERSE BEACH 
its Editor-in-chief, ass�st�d by the largest corps of distinguished e<!itors, specialists and experts 
ever engaged upon a s1m1lar work, our readers may be assured that 1t represents the highest type 
of modern scholarship, the latest results of modern scientific investigation . 

THE WO�K-It is m0t:e tha� an Encyc1oped!a , it is. an A flERICANA. The departments 
of Am erican H1story" AmerIcan B10graphy, Amencan L1terature, and such fields in applied 
philosophy and science as Government, Industries, Finance and the like which we can c1ainl as 
essentially American, are treated more clearly and comprehensively than in any other work. Its 65 000 subjects if written in the heavy wordy EnglisJ:l style, might easily have been extended to 
roo

' 
volumes ; but the American system of condensatibn has enabled us to cover the entire fi eld of 

Twentieth Century Knowledge.in Sixteen Royal Octavo Volumes. In its mechanical d etails, 
paper, bindin g, maps, plates and illustrations, it is superior to any work of its kind in existence. 

THE PLAN OP S A LE which we have adopted has been devised for the purpose o f giving 
those who order in advance of publication the benefit of the lowest wholesale price. We thus 
enahle the intelligent and prompt purchaser to assist in making the first distribution of the 
AMERIC A N A  a success, and we compensate him by giving him a great reduction in price in 
return for this co-operation and assistance. 

1,et ns tell  yon m ore about this great work and our new and novel plan of sale. 
A postal card addressed to 

THE SCIENTIFIC AMERICAN COMPILING DEPT. 258 FIFTH AVENUE 
NEW YORK, N. V. 

will bring you sample pages, and full information about the work, the price, and the plan of sale 
to advance buyers. As the work is now nearly completed the special price offer will soon close. 
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Ings. But iron and type metal are the only 
metals which actually expand on solidifying, 
and which therefore may he employed for mak­
ing exact reprodllctions of the Jine lines and 
marking'S upon a mold. Lead, tin, etc. ,  contract 
in solidifying, and always present ro ugh sur­
face s in casting. 

( 9386 ) R. M. asks : 1. Would you ex-
p lain the difference hetween the automatic cut­
off engine an d the flybaU governor (,llgine 0; 
A. The difference in the two styles of engines 
is  in the method of con trol ling the admiHsion 
of steam to the cylinder. The governor of the 
automatic engine ('ontrols the cut-off point of 
the slide valve, while the flyball governor con­
I.rols the throttle valve only, in ordinary slide­
valve engines, and also the cut-oft' in engines 
of the Corliss typ e. 2.  Explain the term sharp 
cut-off as used in reference to steam (�nglne 
cylinders. A. A sharp cut-off is a quick action 
cut-off, as in the Corliss type and in some 
special designs of the slide-valve type. 3 .  
What a r e  the m(,chanical differences [Je lween 
a high-speed engine and an ordinary engine ': 
A. The high-speed engines a'" generally of 
the automatic type with short s t roke, and per­
fection of the moving parts required by high 
epeed. 4. "'hat is  the pressure of water per 
square inch of surface in the change from a 
liquid to a solid '! Does the p ressure increase 
for each degree of change of temperature from 
;lil to 32 'I Is the contraction the same fo! 
each degree below 3� ? A. 'Vater being in­
compressible, its pressure becomes immense, 
and will burst the stronge8t vesselS, if confined. 
Water contracts from �!) deg. to 32 deg .• and 
suddenly expands about one-tenth of its bulk 
in fl'pezing, after which contraction continues 
[1.Y fal l  of temperature at a greater rate p e r  
degree than any oth(�r sol id-about o.oaa of 
an inch pel' degree in one hundred feet. 

( 9387) B. W. N. asks : Would you 
kindly explain the fol l owing question through 
your column of Queries and Answers ? 'Yhy 
does not the sum of the included angles of a 
rriangle equal 1 1> 0  deg. 'I I had he en taugbt 
that the sum of these angles alway s equaled 
1 8 0  deg. , hut I read in a hook on astronomy 
that if  imaginary lines be drawn from the 
sun t o  the star Sirius, and from Sirius to the 
polar star, and from the polar star to the snn , 
forming a triangle, the sum of the angles 
formed by these lines did not e qual 180 deg. 
A. The theorem in geometry is that the sum 
of the three angles of a plane t riangle i s  equal 
to two right ang-Irs.  }1"'rom this valne there 
i s  no deviation ; you may consider i t  abso­
lutely correct. It  i s  also a geometrical theorem 
that the sum of the three angles of a spherical 
triangle is  greater than two and less than six 
right angles. Ilence the angles included by the 
three arc, of circles drawn upon the celestial 
sphere from the sun to the star Sirius. and 
from Sirius to the pole star, and from the 
pole star to the sun again. need not and do 
not equal 1 8 0  deg. The position of the pole 
star and Sirins with reference to each other 
do('s not chang'e to any great degree, but the 
sun i s  changing its position with reference t o  
these t w o  star, <,very day i n  t h e  year, and 
twice in the year must be npon the circle of 
the celestial sphere w hich passes through both 
these stars. and a t  these times no triangle is 
formed by the three bodies, for they lie on the 
same circle.  At all other times during the 
year there will  be a spheric a l  triangle formed 
hy the three bodies. the sum of whose angles 
is continnally changing b<'tween the  limits 
specified in the theorem quoted above. 

( 9388) E. R.  E. writes : Can you tell 
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('ars. If you h.'we not sufficient power 
write us. ,,7 e can furnish you with a prac� 
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SDangenberg's Steam and 
me how much water would be discharged at Electrical Engineering 
the lower end of a pipe 1R inches in diamet", By E. SPANGENBERG, M. E. 
and 1 00 miles in length with a fall of 800 I former �uperm1endent of the St. Louis , Sehool of Engmeering. 
feet in that distance ? How much difference Containing 1,035 Questions",nd An. 
would it make if said pipe was 4 or 6 feet in swe ' R, WIth 6>18 IllustratIOns. 

diameter for the first few miles, or until i t  I The best hook on the subject e::i�'iib'i�h�.v.· 

reached a fall of 100 feet, then gradu� l ly con- GEO. A. ZELLER, Publisher" Estab . 1870. 
68 S. Fourth St. St. Louis. Mo. trac ting to 1 8  jnehes" ? 'Voul d water running 

this distance keep in constant motion, or 
would it freeze if the pipe was on the surface 
of the ground ; that is,  abo De ground <! A. 'l'he 
pipe line of 1 8-inch pipe, 100 miles long, laid 
with a fairly even slope of ilOO feet,  should 
deliver �52 cubic feet of water pe r minute . 
If 25 miles is of larger size to give full 
flow, the 75 miles of 1 8 -inch pipe with 700 
feet slope flhould deliver 27:; cubic feet per 
minute. The 4 or 6 feet pipe, with say a 
slope of 100 feet in 25 miles, w i l l  he too 
large and too expensive for a feeder to the 
75-mile line. If i t  i s  only 2 feet in diameter, 
i t  will supply 360 cuhic feet per minute, which 
will give an initial pressure to the long line 
equal to nearly ] 00 feet, and increase the 
flow of the 7 5  miles of 1 8· inch pipe to 300 
cubic feet per minute. Such 11 pipe line would 
not be safe again st obstruction by freezing to 
several inches thiek on the inside of the pipe 
in extremely cold weather and at times of low 
discha rge. I t  should have some p rotection in 
your climate. 

( 9389 ) F. S. K. asks : 1. Is  there any 
liquid better than water to use in a hydraulic 
of an oil  gas bench 'I A. 'rhe hydraul i c  main 
of an oil  gas works should be charged with 
water on ly. 'rhere is  nothing better. 2 .  Is 
there any part of the gas that is taken out by 
its passing through the water of the main '! 
A, A small quantity of tar and ammonia and 
possibly sulphur are absorbed or detained by 
the water of the hydraulic main, 3. W'hat is 
the best substance to use to pur ify oil ga s 't 
A. Water from jets trieulating through a bed , 
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NEW BOOKS, ETC. 
SUBMARINE NAVIGATION PAST AND PRES­

ENT. By Allen H. Burgoyne, F.R.G,S. 
Illustrated. Two volumes. London : 
Grant Richards. New York : E. P. 
Dutton & Co. 1903 .  Price, $10 .  

Mr. Burgoyne' s  book, a lthough primarily a 
hi story of submarine navigation, may be con­
sidere d a strong plea for the more general in­
troduction of the submarine boat i n the Brit­
ish navy. Starting with the mythical at­
tempt s  of the ancients a t  submarine naviga­
tion, the author passes to more modern times 
and discusses the inv,entions of such pioneers 
as Van Drebel,  Norwood, Borelli ,  Bushnell ,  and 
other historic inventors� Although Americans 
have been behindhand in the deve lopment of 
the submarine boat, despite the inventions of 
Hol land and Lake, still  it  must be said that 
the fir"t successful attempt to use the sub­
marine in m odern warfare i s  to b e  found re­
corded in the annals of our Civil War_ Mr. 
Burgoyne has not confined hims"lf to a descrip­
tion of actually built submarines, but has even 
given accounts of craft that have never de­
veloped beyond paper, Many of these designs 
are mere fanta sies,  mechanically bad, and 
Often displ aying anything but a clear con­
ception of the needs of submarine craft, Par­
ticularly valuable in this book are the chap­
ters dealing with the development of the Hol­
land and the Lake submarine boats, They , at 
least,  show how succe ss may be attained, Al­
together, Mr.  Bu rgoyne has succeeded in p re­
senting a highly instructive book upon a sub­
ject with which most of the navies of the 
world are now concerning themselveS'. 

My AIRSHIPS. By Alberto Santos-Dumont. 
New York : The Century Company', 
1904 .  1 2mo. ; pp_ 400 ; 75 photographs 
and diagrams. Price, $1 .40. 

It can hardly be said that ' Mr. Santo&­
Dumont's  book Is a scientific work on aerial 
navigation .  All  that h e  h a s  done i t<  to tell 
in a very breezy, entertaining way the story 
of h i s  airship experiences, outlining his career 
as an aeronaut from the time that he made 
his first balloon a scent to the time he  bui l t  the 
Santos-Dumont No_ 10. The book i s  frankl y  
written f o r  t h e  m a n  in t h e  street. S t i l l ,  many 
of the adventures which Mr_ Santos-Dumont 
describes shed a flood of light upon the mis­
takes tha t ar� very frequently made in the 
construction of dirigible airships. Particularly 
i s  this true of the account of the collapse of 
one of the first, if not the first airship, that 
Santos-Dumont built_ He dwe l l s  instructively 
upon the lessons which that accident taught 
him and upon the way i n  which it influenced 
the construction of his subsequent vessels, 
The book a,s a whole is striking, bright, and 
Instructive. 

LES AMALGAMES ET LEURS .A:J'PLICATIONS.  
Par Leon de Mortillet. Paris : Li­
brairie Bernard-Tignol. 8vo. ; pp. 5 2. 

ENTROPY ; OR, THERMODYNAMICS FROM AN 
ENGINEERS' STANDPOINT, AND THE RE­
VERSIBILITY OF THERMODYNAMICS. By 
James Swinburne. Westminster : 
Archibald Constable  & Co., Ltd., 1904 _  
8vo. ; pp. 137 .  Price, $1 .80 .  

Thi s  volume i s  m a d e  up of a series of 
articles p rinted last fall  in Engineering, and 
dealing with the oft misunderstood subject 
of entropy. Instead of treating this subject 
in the usual mathematical and, to most peoP le' 1 
vague and puzzling way, Mr_ Swinb;ll'n has 
looked at it  from a common-sense

,f
oint of 

view and has used language ( not" figure s )  
intelligible to the ordinary l a y  IO��lI. The 
trea tment of the subj ect, which IS' somewhat 
novel in order to make the theory 'clear, is 
along lines laid down in a paper on "The Re­
versibility of Thermodynamics," found at the 
end of the book. This paper was' read betOl'e 
the British Association last year ,:tor the p u r­
pose of drawing out the criticism '�f men well 
up In the subj ect ; but it resulted in very 
little discussion, and so the author considers 
the vl�ws set forth in i t  to  be approved, The 
book is well  written and concise, and will  
be found useful to engineers generally who 
desire enilghtenment on this somewhat ob­
scure subj ect. 

THE METALLURGY OF STEEL. By F. W. 
Harbord, Assoc. R.S.M., F.I .C.  With 
a Section on The Mechanical Treat­
ment of Steel. By J. W. Hall, A,M. 
Inst.C.E. London : Charles Griffin & 
Co., Ltd. Philadelphia : J. B. Lippin­
cott Company, 1904 .  8vo. PP. 258 ,  
595 cuts. Price, $9 .  

The subject matter of t h e  book i s  divided 
into four sections, which treat of ( 1 )  The 
Manufacture of Steel ; ( 2 )  Reheating ; ( 3 )  
The Mechanical Treatment o f  Steel ; and ( 4 ) 
Finished Steel.  Section I. describes the theory 
and practice of steel manufacture , special at­
tention being given to recent development" in 
the same both here and abroad, The latest 
types of steel furnaces, gas producers, mechani­
cal appliances, Bessemer and open-hearth and 
crucible p lants are fully described and i l lus­
trated. Sections II .  and III. describe the 
treatment of the ingot and the appl iances used 
in shaping i t  into the finls'hed section. The 
third section, by Mr,  Hall, treats of the 
rOlling, hammering, forging, wire-drawing, and 
fluid,  compression of steel , and includes de­
tailed descriptions of the latest modern rol ling 
mms, hammers, forging presses, and other 
labor-saving devices In common uS'e, The sec­
tion on Reheating contains a description of the 
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m08t recent type of eoal- and gas-fired re­
heating furnaces,  mechanical chargers, and 
various appliances for handling the mater­
ials  at  the reheating furnaces and transferring 
them t o  the mil ls .  Section IV. describe s  the 
properties of finished steel.  The influence of 
impnl'itiE's on the mechanical  properties of 
stpp} is thoroughly discussed, a s  i s  also the 
important subject of its heat treatment and 
the pyrometers used in connection with the 
samE'. The relation of microstructure to heat 
t r e atment is fully i l lustrated by numerouS 
micro-pho tographs,  and the latest theories on 
hUl'dNling\ tempering, and other matters of 
much interest and importance are discussed. 
'1'he question of spe cifications, hoth a s  regards 
chemical composition and mechanical  proper­
ties of various steels,  i s  treated in an ap­
pendix. Other appendices contain valuable 
matter on the relation of percentage . of carbon 
to tensile stress, and on the rap i d  determina­
tion of p hosphorus and manganese. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

April 26, 1 904 . 
A N D  E A C H  B E A R I N G  T H A T  D A T E  

l See note at end of list about copies of these patents.] 

A(lding and recording machine, A. S. 
Df'llnis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758, 052 

AddIng maehint', T. A. 'Vheeler . . . . . . . . .  � .  758, 198 
Adjnl-ltable protective frame, A.. L. U. 

1\Iul'sh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758, 372 
A i l' hrake train pipe testing device, W. 

,;. De Camp . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ai l'ship, Gl'ceU\V & De JUllg . . . . . .  " . . . . . . .  . 
Alul'lli lock, Miller & KUIlzinger . . . . . . .  . 
AU1Usemeut apparatus, r.rl'uver & Nichols . .  
Auilllal trap, J .  B .  Harig . . . . . . . . . . . . . . .  . 
Auimal trap, self-setting and ever-set, L. 

758, 427 
758,062 
758,G34 
758. 341 
758,208 

II. SiIllOU . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758,481 
Automatic sprinkler, C. B. Garrett . . . . . . . .  758, 522 
Automatic supply regulator, J�. H. Gold . . . .  758, 437 
Axle box, car, J. Spurr . . . . . . . . . . . . . . . . .  758,483 
Hnilillg press, J. J. York . . . . . . . . . . . . . . . . 758, 492 
Bank, savings, H. J. rrhompson . . . . . . . . . . 758, 340 
Hath apparatus, J. R. Hamilton . . . . . .  0 • • •  758,207 
Be�ull ing meehanisHl, II. Van Winkle . 0 "  758, 489 
B(�d bottom, J. U. Peace . . . . . . . . . . . . . . . . . . 758, 276 
Bf'(>hive, H. DavelH'S . . . . . . . . . . . . . .  0 "  • • • •  758,203 
Belt, driving, A.  Fritz . . . . . . . . . . . . . . . . . . 758,356 
Belt loop attachment for garments, but-

tOll, .J. D. Burns . . . . . . . . . . . .  ' . . . . . . . . . .  758,350 
Bdt or girdle, extellsible, G. FaneH . . . . . .  758, 240 
Bplt shipper for pul1eys, E. Kottusch . . . . .  758,081 
BI'Hing and making SUllie, I�. P. 'Varner . . 758, 286 
HPIlel1 dog, J. H. Belser . . . . . . . . . . . . . . . .  758, 407 
B i l Hlpl', temporary, J. F. Cordes . . . . . . . . . . 758, 050 
Hoa t lowering device, life, J. F. Becker . .  +g�:�� �:;�)� l!:;C;)�ll�?

e
ff

a
ISi�b'ey" : : : : : : : : : : : : : : : :  758, 220 

Ho t'il;g <Hul tapping, combination tool for, 
Allewloriel' & O\vens . . . . . . . . . . . . . . . . .  . 

B(jtth� (''' p, I�.  Norton . . . . . . . . . . . . . . . . . .  . 
BottI\·, lHlll-refillable, D. S. Cooke . . . . . . . . .  . 
Hot-tlp,  ItoH-refillable, U. A. Taylor 

758, 038 
75S,273 
758,298 
758, fW5 
758, 54a Rottlf', non-refillable, G. W. Lovejoy . . . .  

Bottlp opener and temporary closure, 
(:apped, C. Cady . . . . . . . . . . . . . . . . . . . . . . .  758,235 

Rottfte stopper, G. Kirkegaard . . . . . . . . 0 • • • • •  75,s, 319 
Bott�h'R,  �tc. , means for packing, 'V. Du-

cart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758,239 
Bowling alleys, machine for use in eon· 

stl'uding and repairing, J. Jf. DUl'rell . .  758, 424 
Box. Spe Knoekdown box. 
Box ('ovC'rhlg maehiJlP, H.  B. Blackinton . .  758, 502 
Box or eontainer for bottled heverages, 

, 1?  D. Laible . . . . . . . . . . . . . . . . . . .  0 • • • • • •  758, 369 

��:1��;�' f���iI���e ·J�on��i'n�ff:,��s�f '�l:�h�s,' ·S.· 'Ii: 758, 564 

Clarkp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +g�:£�� Bridge eonstruction, 'V. R. Diehl 0 . 0  • • • • • • •  

758, OGB n::���t: �\�T(��;�I���
e
[;� i�·. · 'L;�t; . : : : : : : : :  : : : :  758,082 

B nu:lIJ . tooth, H. E. Sandiford 0 • • • • • • •  0 • • • •  758, 109 
Hnekpt dumping device, automatic, J. 

:\ldGn1l011 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 758, 271 
Eue k1l:--, tl'aee, J. Mensen 0 • • • • • • • • • • • • • • •  o '  758,187 
Banding eOllstrnetion, G. A. Behrnd . . . . . .  758, 500 
Buoy, ::-; .  VV. Roherts . . . . . . . . . . . . . . . . . . . . .  75,s, 2 1 8  
Bn log In I' alarm, A. F. Schittling . . . . . . . . . .  +g�;��� �:!�i!1:��' f�)��Il�'ra�k ��ar1fr���� ' �hifti�;g 

. s�g� � 
melltal, L. rp. Weiss . . . . . . . . . . . . . . . . . . . 758, 39 , 

HnRhillg forilling and setting machine, J. 
.Ta ('oLsen . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  

TIntt011,  euff, J. Pejchar . . . . . . . . . . . . . . . . .  . 
Bnttoll detachable, A. H. Brownley . . . . . 

758,364 
758, 101 
758, 602 

Buttonhole cutting and stitching machine, 
K B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . .  +g�:g�� 8��:1)���' J:'s;��

u
�e;e�i'l;g 

. 
'�tt��h'll:t�ilt; . S. · 

. L� 
Sheldoll . . . . . . . . . . . . . . .  o ·  • • • • • • • • • • • • • •  

Car air cushion, l\L Downer . . . . . . . . . . . . .  . 
Cat· attachment, F. Freadreazea . .  0 • • •  0 • • •  

Cal' lJolster, C. A. Lindstrom 0 • • • •  0 0 • • • • • • •  

Cu l' Lrake, M. Mabrey . . . . . . . . . . . . . . . . . .  . 
C : t l· brake oeams, signal operated by, S. 

N. "T ilcoxson . . . . . . . . . . . . . . . . . . . . . . . .  0 

C a l' hrake head, ;r. H. Graham . .  0 o '  • •  o • •  0 '  

C U I' bl'ake mechanism, .r. Shelton . . . . . . . .  . 
Cal' brake Rlack adjuster, E. E. Cro\vell . .  . 
Ca I' ('oupling, A. A. :\10ss . . . . . . . . . . . . .  : . • . .  
Cal' ('oupling, automatic, I�. BottensteIn . .  . 
C U I' (looI'. grain, 'V. L. Carson . . . . . . . . . . . 
C H I' door mechanb:m, J. I, ..... Streib . . . 0 0  • • •  

C a r  door meehanism, C. A. Lindstrom . . . .  
C a l' (lraft rigging, railway, W. H. ::Hincr . . 
Ca It, dmnpillg, A. D. Harrison . . . . . . . . . . . .  . 

758 , 1 52 
758, 604 
758, 5 1 9  
758, 542 
758, 186 

em' emCl'g(,IWY brake, street, P. F�lood . . .  . 
Cal' fl'j(�tiOll g('al', motor, W. Seck . . . . . . . . . . 7G8, 1 1 3  
Cal' heat ing systems, train pipe terminal 

for, .J. li\ McElroy . . . . . . . . . . . . . . . . . . . . 75�, 269 
Cal' loading apparatus, E. R. Abbey . :  . . . .  758, 493 
Cars, automatic brake coupling for raIlway 

01' (�lectric, K. Geucke . . . . 0 • • • • • • • • • • • •  758, 059 
C' H rhonating apparatus, liquid, J. F. & 

n. Youngblood . . . . . . . . . . . . . .  0 • • • • • • • •  758, 403 
Cal'pet :-;tretcht'l', W. Reichle . . . . . . . . . . . . . .  7128, 56� 
C a rt .  n. A. Bienhoff . . . . . . . . . . . . . . . . . . . .  708 , 125i 
Ca I't , gal'lmg'e, R. D. Wirt 0 • • • • • • • • •  0 • • • • •  758, 343 
C U SP. See �Iail delivery case. 
CaHPin composition and producing same, 

W. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . 758, 064 
Cf·llnloid compound, A. Schmidt . . . . . . . . .  0 758,335 
Cl'lllf'llt floors or  concrete, bar for strength-

ening, J. Ii" Golding . . . . . . . . . . . . . . . . . .  758, 061 
Cf'ntdfug-al machine, J. W. Macfarlane . .  o .  758, 457 
(�halldplier, I'J. 1Vibenmann . . . . . . . . . . . . o .  758, 1 63 
Child 's safety hUl'ne8S, ... -\. Weis . . . . . . . . .  0 758, 123 

in���:l(a::liV��'in�
i
�{��I���tu�: 'F: . E: . �;o'r�t�� : : 

+g�:��� 
Clamp, P. Lyden . . . . . . . . . . . . . . . . . . . . . . . . .  758, 262 
Clamp, R. Rossler . . . . . . . . . . . . . . . . . . . .. . . . .  758, 476 
Clamp for hoops, bands, etc. , W. P. RIce . .  758,385 
Clamp for stop cock for flexible tubes, O. 

L . •  Teralds . . . . . . . . . . . . . . . . . . 0 "  • ' "  • • •  

Clip, D. E. Mapother . . . . . . . . . . .  0 • • • • • • •  

Clock ease, A. ::\1. Lane . . . . . . . . . . . . . . . . .  . 
Cloth rerolling machine, C. Krause . . .  0 • • • •  

ClotheH- ariel', J. Judelson . . . . . . . . . . . 0 • • • •  

Clothing' rack, J. A. Hockersmith . . 0 • • • • • •  0 

Clutc'h, - friction, l\L C. Nixon . . . . . 0 .  0 • •  0 • 0 • 

Coal lJreakf'l", E. S. Df'cker . . . . . .  0 • • • • • • •  

Coaling' station, \V. Robertson 0 • • • • • • • • •  

Coat, ruil1 , n .  IG. re1'\vilh:>ger . . . . . . . . . . . . 
Coat, storm. 'r. A . •  fOI.lOS • •  , . . . . . . .. . . . . . . .  . 
CoJIee extl'aet1 prepal'lllg, F. J. ReIchert • . . 
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Coil, radiating condensing, R . . la rdille . . . . .  758, 077 
Column, metallic, E. Ohnstl'and . . . . . . . . . . . . 7f)8, :J:.n Combustion structure, G. C. ::-;avage . . . . . . . .  758,281 Commutator brushes, nlPans for pl'eV(�lItjIlg 

arcing between, .K ThomRon . . . . . . . . . .  758 , 1  G 7  Compensating device, W. Y. Cruikshank . . . .  758,584 Comprnssing mechanism, W. 1\1. Holmes . . . .  758,253 Concentrator, "'"P'. L. & .11". S. Card . . . . . . . .  758,413 Concentr3 tor, L. C. Graupner . . . . . . . . . . . . . . 758, 438 
Condenser, O. H. Mueller . ·  . . . . . . . . 0 • • • • • • •  75t-l, 090 
Conveyer, stock house, '.r. A. E'dison . . . . . . . .  75,s,432 
Core drying OVPIl, W. J. Breen . 0 . 0  • • • • • • •  758,40n 
Corn husker, R. N. Thomas . . . . . . . . . . . . . .  758, 196 
Corset stay, C. H. CUJlllingham . . . . . . . . .  758,585 
Cot or bed, folding and convertible, J. W. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cotton gin mote board, C. G. Bodung(:n . . .  . 
Crane, C. H. Hmvland-Sherman . . . . . . . . . .  . 
Cranes, track 01' the like for, R. Wilke . . .  . 
Cross section tester1 H. E. Smith . . . . . . . . .  . 
Crusher and pulverizer, l\f. F. Williams . . . . . 

758,211 
758 , 1 6H 
758 254 
758:399 
758, 221 
758,288 

Cultivator disks, dust proof journal for, N. 
S. Barger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758, 582 

Cultivator wheels, dust proof journal for, 
N. S .  Barger . . . . . . . . . . . . . . . . . . . . . . . .  . 

Current collector, .To E. Greenwood . . . . . . .  . 
Current motor, alternating, R. McNeill . . . . 
Curtain fixture, Reiss & Bradbury . . . . . . .  . 
Curtain holder, J. D. Tieken . . . .  ' ,

' 
. . . . . . . . 

Cut off, A. Martin . . . . . . . . . . . . . . . . . . . . .  . 
Cut off, rain water� J. J. Sandvig . . . . . . .  . 
Damper regulator, E. A. Prahl . . . . . . . . . . .  . 

758,581 
758, 528 
758 . :l78 
'158 , 2 1 H  
758, 57()  
758;26G 
708, -t7H 
75,s,471 

Dash foot and brace combined, H. C .  
Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 758, :)!=l:� 

Dental matrix retainer, W. Crenshaw . o • •  , . 75,s, 422 
Doll, danCing, Y. F. Pinnick . . . . . . . . . . . . . .  758, 469 
Drier, 'V. R. Macklind . . . . . . . . . . . . . . . . . . . .  758,327 
Driving mechanism, H. M. Pope . . . ' . . . . . . . . .  758, 1 47 
Easel, II. C. Cady . . . . . . . . . . . . . . . . . . . . . . . . . 758,:151 
Elastic fabric, H. .T. Gaisman . . . . . . . . . .  70,s, 435 
Electric conductor ground connection, Fuller 

& Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75,s,057 
Electric conductor support, F. C .  Locke . . . .  75,s , :J24 
Electric heater, Et Eckmann . . . . . . . . . . . . . . 75,s, 30:� 
Electric motor, A. Vanderbeck . . . . . . . . . . . . 758, 221) 
E'lectric switch, A. R. Fergusson . . . . . . . .  758,:�on 
Electric switch, .T. H. Rusby . . . . . . . . . . . .  758, 471{ 
Electric time s\vitch, H. C .  Little . . . . . . . . 758, OH4 
Electrical impulses, trunsmission of, .T. 

S. Richmond . . . . . . . . . . . . . . . . . .  758, 40G, 
Electromagnet, H. W. Chamberlain . . . . .  . 
Elevator safety device, C. N. Pollock . . . . .  . 
Ellipsograpb, J. F. Hanlon . . . . .  0 • • • • • • • •  

Embossing punch, R. Woodman . 0 • • • • • • • •  

Embroidery hoop or ring, W. N. Howden . .. .  . 
Emergency brake, F. B. Corey . . . . . . . . . . .  . 

758, 5ns 
75k, 2:16 
7;,)8, -170 
7GS, B 1 4  
708,491 
75,s, GaG 
708, 173 

Enameled ware, manufacture of, T. l\f. 
Lunan . . . . . . .  0 • • • • • • • • • • • • • • • • • • • • • • • •  7G8, 32G 

Engine. See ExplOSion engine. 
Engine base clamp, C. P. Shertzer . . . . . . . . "/58 , 1 1 4  
Engine controlling mechanism, explosive, 

R. Jardine . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758,076 
Engine cylinders. means for cooling explos-

ive, l\farsh & Nichols . . . . . . . . . . . . . . . . .  758, 373 
Envelop opening machine, A. HE'ss . . . . . . . . .  758 , :n 5  
Envelops, etc . ,  safety fastener for, .J. 

Noseworthy . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bxcavating shovel, J. W. Page . . . . . . . . . . .  . 
Exhibitor, curtain, P. Jr. & H. Roush . . .  . 
Explosion engine, McMillen & Robinsoll . . .  . 
Ii�abrics, machine for uniting looped, \.l. n .  

758, 379 
7G8,B80 
7G8, 14H 
758, 189 

& H. E. Harbaugh . . . . . . . . . . . . . . . . . .  758,248 
Ii�an, electric, A. R. Fergns8oll . . . . . . . . . . . .  758, :WG 
Fanning mill for cleaning grain, etc . ,  .T. 

L. Doub . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fare register, H. �l'yl('r . . . . . . . . . . . . . . . . .  . 
l(astening device, n. �f. Pancoast . . . . . . . .  . 
lj�eed water heater, rr. Y. Ste\vart . . . . . . .  . 
Feeder and band cutter, J. A. Anderson . . .  . 
Jj�eeding devicc1 mechanical, T. L. & T . . J. 

7G8 . 5 1 l  
75X, 488 
758, :m2 
758, 484 
75t-l,2UO 

Sturtevant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  708 , 1 1 9 
Fence, G. Bronson . . . . . . . . . . . . . . . . . . . . . . . 758, 046 
Fence, I. Haws . . . . . . . . . . . .. . . . . . . . . . . . . . . .  75,s, 5n:J 
Fence hrace, A. VV. \Vhaley . . . . . . . . . . . . . .  75S.D7G 
Pence material, J. Stickley . . . . . . . . . . . . . . . . 758,154 
l!"'Ience post, 1;\ Hedrick . . . . . , . . . . . . . . . . . . . .  75�, 17S 
Pence post, J. B. Goundry . . . . . . . . . . . . . . . .  7riH GfJ1 
Fencing, wire, C. B. Baumgartner . . . . . . . . 75,s, 125 
Ferrules, etc

'
1 machine for contracting, 

Schweinert & Kraft . . . . . . . . . . . . . . . . . . 7fl8, 1 H5 
Fertilizer distributer, J. S. Kemp . . . . . . . .  758, 5:n 
Fibers together, felting or  matting, O. Gold-

man . . . . . . . . . . . . . . . . . . . . . . . . .  758, 244, 758,311 
Fibers together, matting or felting, G. Gold-

man . . . . . .  0 • • • • • • • • • • • • • • • • • • • • • • • • • • •  758, 243 
Fibers together, uniting or matting, G. Gold-

man . . . . . . . . . . . . . . . . . . . . . . .  758, 245 to 758, �47 
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11�i1te1': O. Selg . . . . . . .  0 • • • • • • • • • • • • • • • • • • •  758,:.100 
11�ire extinguishing apparatus, E. ",V. Hicks . 7�,s, :JB� 
}1�irearm automatic, T. C . •  lohnson . . . . . . . .  7u8 , H 1 S  
}1'ireproo'f door F. A. Howell . . . . . . . . . . . . . .  758 , :n n 
Flask, II. StriIben . . . . . . . . . . . . . . . . . . . . . . . . 758, B�i! 
}1�lexible joint, T. W. :Moran . . . . . . . . . . . . . . . . 758,oou 
Floor or ceiling, W. N .  "' .... ight . . . . . . . . . . . .  758, 077 

]<�
loo
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i
fli¥!:{uO�l

t
.C: : . ���� . :�� . .  1':: 758 , 4.12 

Floors, partitions, ptc . ,  construction of, 
V. Moeslein . . . . . . . . . . . . . . . . . . . . . . . . . . .  758, 555 

Flour non-hygroscopic, making, O.  Avedyk. 7G8, :i4(j 
Fluid pressure brakp, J. W. Cloud . . . .. . . . .  75H, tJ4!) 
l<'luids, ail' or gas lift for, W. B. Harl"lE! . . .  758,aOO 
l<�lushing tank, F. Findeisen . . . . . . . . . . . . . . 7f)8, a07 
11�lnshing tank, B. 1\-Talker, Jr . . . . . . . . . . .  ' . ' 758, ;1nn 
11�riction device, G. L. Harvey . . . . .  758,0{)U, 758,OU7 
F�ulling mill stop motion, J. P. Ryan . . .  ' . . .  7G8 , 1 07 
1,'urnace charging apparatus, blast, Bluck-

lund & Burman . . . . . . . . . . . . . . . . . . . . . .  758, 4DS 
Furnaee combustion apparatus, V. Zanetti. 758,404 
Fusc, blow out, F. B. Corey . . . . . . . . . . . . . .  758,172 
Garment fastener, B .  M. Burr . . . . . . . . . . . . .  758, G07 
Garment supporter, F. S. Roedefeld . . . . . . . 758,201 
Gas burner, C .  A. Campbell . . . . . . . . . . . . . . 7G8 , 4 1 1  
Gas burner, furnace, N. Cote . . . . . . . . . .  0 • • •  7o,s,420 
Gas bur'ning apparatus, W. H. Bradley . . . . . .  7f)8,2 n-l 
Gas fireplace heater, A. B. Schofield . . . . . .  758, 1 1 1  
Gas generator, acetylene, 1.1' .  E .  Way . . . . .  _ .  758 , 1 Df) 
Gas machine carbid feed, J. '1:' & T'. U. 

Hays . . . . . . . . . . .  , . .. . . . . . . . . . . . . . . . . . . .  7oR,249 
Gas producer, J. Reuleaux . . . . . . . . . . . . . . . .  7G8, 475 
Gases, apparatus for tbe filtration of, G .  

C. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7:;8,222 
Gate, P. Oppenheim . . . . . . . ; . . . . . . . . . . . . . .  75,s,GfiH 
Gear friction, D. L. Lindquist . . . . . . . . . . . . . .  758 , :�2:� 
Gear: frictional reversing, A. Adamson . . . .  758. 41)4 
Gearing, electromagnetic, E. M. Bentley . .  7G8, 2!-l:� 
Glass drawing bait, J. H. Lubbers . . . . . . . .  758,544 
Glass drawing bait, R. S. Pease . . . . . . . . . .  7�8, g��) 
Glass gathering machine, 11. l\Iiller . . . . . . .  7uS , .).).� 
Grading machine, road, Powlisoll & TGrb . . 75H, 1 48 
Grain binder attachment, Williams & 

Evans . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . .  758 , 1 61 
Grain binder shocking attachment, J. C .  

McDougall . . . . . . . . . . . . . . . . . . . . . . . .  � . . . .  71),s,(}n:� 
Grain germinating apparatus, V. Lapp . . . . . .  75,s, 08H 
Gramphone reproducer support, E. R. 

Johnson. reissue . . . . . . . . . . . . . . . . . . . . . . .  1 2. 2 1 R  
Grapple T. Alexander . . . . . . . . . . . . . . . . . . . .  758. In!) 
Grinder; corn, �f. H. Hatfleld . . . . . . . . . . . .  7fi�,OnS 
Grinding harveRtcr knives, etc. , machhw 

fol', M. C. Nixon . . . . . . . . . . . . . . . . . . . . .  Zg�':1�� 
Gripping devicp F. H. Lamb . . . . . . . . . . . . ( .),s , _f. . J  
Hammer, power', H. 1\-T. HathoI'll . . . . . . . . . .  7G,s,:Wl 
Handle. See Tool handle. 
Harness book, B .  H. 'Vilson . . . . . . . . . . . .  7GR, 1 24 
Harvester repl, Friend & Bolton . . . . . . .. . . . .  7[)�, 2-n 
Hat, coat, and umbrella rack, comlmwd, 

W. R. Clark . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hat pin, W. Wittigsehlager . . . . . . . . . . . . . . 
Hay loader, E. C. McConvill . . . . . . . . . . • .  
Heating system, low pressurp, E. H. 

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hinge, box couch. C. \V. GroRs . . . . . . . . . . .  . 
�g�:::���' :�lk��
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, . H. 'Tinton . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  . 
Hose connection, F. H. Pal'adice . . . . . . . . .  . 
Hose coupling, G. Stroh . . . . . . . . . . . . . . . . . . . 
Hose drier, C. :\of. Rowman . . . . . . . . , . . 

7GS , 50ft 
7G�, 2B!J 
7GH, ri57 

758,4�6 
7D8, fi;-;0 
7!).s; :�!)S 

7GR, an7 
7riS. Onn 
7r)S, 1 [i;) 
70R, l HS 

Hot blast air feeding center tnlk, H. A. 
Culter . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  7[)8, 237 

Hydrocarhon lighting apparatus, P. E.  ::\Iav-
rogorda to . . . . . . . . . . . . . . . . . . . . . . . . . . . 7fi�, 087 

Igniter meehanism, sparking, C. C. & J<J .  
A. Riotte . . . . . . . . . . . . . . . . . . . . 

Implement, combinat.ion, B. Ii�. Schubert . . . . 
Index, H. M. RudaSIll . . . . . . . . . . . . . . . . . . .  . 
Ingot, compound metal, R. Row]ey . . . . .  I' . •  

Inkstand, C. KelJer . . . . . . . . . . . . . . . . . . . . . , . 

75B, 2 1 7  
7fi8. 2k2 
75S. 477 
758. :187 
758. 2G1 
7[)8,4:19 

��:�i:���'g G�ntt�rY�l
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M. Gest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7r.R, 1 3Z 
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THli S'GEL.OW A Wire Fly Killer Scientific G " d Insulation, E. E. Bechtold • • • • • • • • • • • • • • • •  758, 1 65 ertn1C1 e Insulator, S. C. Cutter . . . • . . • • . . • • . . • • . . • •  758, 175 Insulator supporting pin, line, J. D. Hil-

No household is complete 
without 'it. Kills but does 
not crush the fly. '1'0 be 
bad at all dealers. 

J. F. BIGELOW 
U "!\lammasaysshe wouldn't keep hou!le �Ianufactul'er 
without the BIGELOW FLY KILLER," Worcester, Mass., U.S.A. 

The Hy�r"phant 
shows with accuracy and 
without COlnputation the 
temperature and de�ree of 
hUlnidity. Send for circular 

S .  F. H U D D L E S T O N  

D e v o n s h i r e  S t •• B o s t o n  

Kerosene Oi l (ngine 
Noth i ng but Kerosene O i l  t o  r u n  i t  

Simple, Sate and Efficient. Needs little 
attention, is Jess likely to get out of 
order, and is cheaper to run than any 
other eTI,lzine manufactured. Economi­cal and Easi1y�Operated. 

International Power Vehicle Co. 
Stamford, Conn. 

A NUT AND P IPE  WRENCH OOMBINED 
A PERPECT TOOL 

You need one 
about the house 

Send for Catalog W 

B E M IS & CALL HARDWARE AND TOOL CO. 
SPRINGFIELD, MASS., U. S. A. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. !i. Hopkins. Description of·a small elec­
triC motor devised and constructed with a view to as�ist. 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient puwer to operate a foot' 
lathe or any machir�e requiring not OVCl" one man pow .. 
er. 'Vith 11 figures. Contained in SCIENTII!'IC AMER .. 
leAN SUPPLEMENT, No. 64 1 .  Price 10 cents. To be 
had at tbis office and from all newsdp.alers. 

PACKAGES, 
BOXES. PAPERS, 

CA R DOORS 

Send for .. 
sample of 
the great 
Twentieth 
Centnry 

I SIGNATURE SEAL 1 
THIS Seal bas two parts-the Lock and Breakable 

Key. To seal any article, pass both ends of the 
wire through the eye of the block. turn key until it 
breaks off. Signatures may be written permanently 
with a pencil on one side of the block. SIgnatures 
may also be stamped or printed on the block. The 
stub of the key may be used to keep " tab " on tbe 
seals used, so that a count is easilY kept by the 
sender. No tools necessary. � 

Write to-day for Literature. 

D. K. HIETT, 185 Dearborn St., CHICAGO, ILL. 

RAD I UM 
AND 

RADIO-ACTIVITY 
The SCIENTIFIC AMERICAN SUPPLEMENT has 

published the most complete information on the 
subject of Radium and Radio·activity that has 
thus far appeared. 

The 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 : 

RADlO.ACTIVITY AND THE ELEC. 
T RON THEO RY. By SIR WIl,l,IAM 
CROOKES. SCIENTIFIC AMERICAN SuP· 
PLEMENT 1402. 

THE RADlO.ACTIVITY OF MATTER. 
By PROFESSOR HENRI BECQUEREl,. 
SCIENTIFIC AMERICAN SUPPLEMENT 1379. 

SOME PROPERTIES OF T HE RADIO. 
ACTIVE SUBSTANCES. By PRO· 
FESSOR HENRI BECQUEREl,. SCIENTJ. 
FIC AMERICAN SUPPLEMENT 1427. 

PRODUCTION OF HELIUM F ROM 
RADIUM. By SIR WIl,l,IAM RAMSAY. 
SCIENTIFIC AMERICAN SUPPLEMENT 1444. 

THORIUM : A RADIO.ACTIVE SUB­
STANCE WITH THERAPEUTICAL 
POSSIBILITIES. By DR. SAMUEl, G. 
TRACY. SCIENTIFIC AMERICAN SUPPLE· 
MEO<T 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 1455. 

A RESUME OF RECENT SPECIAL 
STUDIES OF RADIUM AND RADIO. 
ACTIVITY. SCIENTIFIC AMERICAN Sup· 
PLEMENTS 1468. 1471, 147 9. 

RADIUM AND RADIO.ACTIVE SUB­
STANCES. By WIl,l,lAM J. HAMMER. 
SCIENTIFIC AMERICAN SUPPLEMENT 1429. 

A COMPLETE MANUAL OF RADIUM 
TECHNOLOGY; clearly explaining the 
methods of obtaining radium, conducting 
experilllents with the substance and measur­
Ing its radio-active force will be found in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1475 
147 &. 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 newsdealer or from 
MUNN &. CO., 361 Broadway, New York 

To prove the wonderful 
curative powers of 

Hydrazone 
to all afflicted with Skin Disease 

of any kind, I will send 

One Tria.l Bottle Free 
to anyone sending me 1 0  cents to 
pay postage. Hydrozone is a 
harmless germicide. A trial will 
convince. 

Booklet on treatment of diseases sent free 
on reqnest. 

Sold by leading druggists. 

P rof. Oharles Marchand 
Dept. U. 63 Prince St. , New York 

Volt Ammeters 
Pocket size, but large enough for accuracy 
and practical use. Various ranges for test· 
���r

a
t\����s:J:tc;

ri
�f:�

t
v�1i��t��; :�� 

Ammeters for general measurements. 
iT'Send for Circular. 

SO CortIan{Ji ft:,��:;:���J,· N.Y. 

liard, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758, 179 
Jar closure, W. B. Fenn . . . . . . . . . . . . . . . . . .  758 515 
Jewelry mounting, A. A. Boismaure . . . . . . • •  758; 1 67 
Key can, T. I<'. Whitmarsh . . . . . . . . . . • • . . . .  758,287 
KnockdO\vn box or crate, J. F. Reu! . . . . . . . .  758, 105 
Knockdown gate, C. G. Hunter . . . . . . . . . . . 758 , 181 
Lace fastener, C. O .  Johnson . . . . . . . . . . . . 758,366 
Lamp filaments to leading in wires, de-

vice for spcuring incandescent, Miller 
& McDonnell . . . . . . . . . . . . . . . . . . . . . . . . . 758, 328 

Lamp fiame regulator, F.  A. Cortis . . . . . . . . 758, 299 
Lamp, gas, A. E. Lovett . . . . . . . . . . . . . . . . . .  758,261 
Lamps and burners, flexible drop light tubing 

for gas, W. S. Edwards . . . . . . . . . . . . . . 758, 054 
Land clearing machine, W. M. Seymour . . . .  758, 480 
Latch, H. Harden . . . . . . . . . . . . . . . . . . . . . . . 758, 441 
Lathe, combination, J. B. Ehrlich . . . . . . . .  758,514 
Lathe machine attachment, J. Denault . . . . 758,238 
Lavatory or shampooing bowl, �I. Hous-

holder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lawn edge trimmer, A. E. Fuller . . . . . . . . .  . 
Ledger, loose leaf, H. W. Ayres . . . . . . . . .  . 
Legging, J. M. Braun . . . . . . . . . . . . . . . . . . .  . 
Light controlling system, n. Faltermayer . .  
Linotype machine, W. H. Randall . . . . . . .  . 
Linotype machine attachment, P. Shea . . .  . 

758,447 
758, 310 
758,292 
758, 349 
758, 589 
758,10:3 
758,284 

Liquid heating or cooling apparatus, Brasel-
mann & Lunnemann . . . . . . . . . . . . . . . . . . 758, 045 

Liquids in tanks, apparatus for circulating, 
G. E. Dunton . . . . . . . . . . . . . . . .  758, 430, 758,513 

Liquids, means for storing, R. Jardine . . . . 758,078 
Lock. See Alarm lock. 
Lock, .J. Szucs . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  758, 394 
Lock, V. B. Kerr . . . . . . . . . . . . . . . . . . . . . . . .  758,452 
Loom, bead, H. B. �fees . . . . . . . . . . . . . . . . . .  758,376 
Looms, means for guiding the jacks in 

Crompton dobby, G. Schwabe . . . . . . . .  758,219 
Lubricators, automatic force sight feed 

pump for, G. C. McCune . . . . . . . . . . . . . .  758, 460 
Magnetil' brake, J. D. Ihlder . . . . . . . . . . . . 758,140 
Mail box, A. M. Hoes . . . . . . . . . . . • . . . . . . . .  758 . 446 
Mail chute, J. W. Cutler . • . . . . . . . . . . . . . . .  758, 128 
Mail delivery case, rural, A. M. Kind-
Mailrn

a
i
l 
c�;d: '�di;;, ' C). ' M���i��� : : : : : : : : : : : :  +g�:6g� 

Mailing tube closure, H. Del l\far . . . . . . . . . .  758,129 
J\falt turning machine apron, D. D. Weschler. 758, 227 
Massage machi.ne, J. Graves . . . . . . . . . . . . . .  758, 205 
Match box holder, E. A. Parker . . . . . . . . . . 758,467 
Match package, .T. A. E. Criswell . . . . . . . .  758,583 

A Chance to Ma"'e Money i��!��r:.
afi{nr�· i!.\lel�Ii:';� · : : : : : : : : : : : : : : : : : : +g�:5�g I\. "Measuring and cutting off machine, R. 

Thirsk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758, 223 

Patented Portable Mechanical movement, F. A. Yo!wum . . . . . .  758,578 

Illuminated Sign �f
et

�a���:c��re
be

:r�a���d,
st

�.
ct

G
r
r�� .����: 758, 529 

Patent rig·bts for sale Metal box, hermetically sealed, S. Jacoby . .  758,255 
at a low figure Metals by chemical process, apparatus for 

Send for particulars extracting, T. B. Joseph . . . . . . . • . . . .  758 . 367 

C. P. GUES �g����
l 
.;;,��ti��

o
�:n�ne�· J�

r
H�e'';�� ' : : : : : : : :  +��:��� 

Cover drawn back, showing air sack anJ. method of inflating. 

THE IDEAL BED 
For Home, Camp, Yacht, Hospital 

N on�Absorbent-Hygienic-Odorless 
'When deflated can be rolled into small package for storage 

or transportation 
SO CAMPING OU TFIT C(HIPLETE WITHOUT THEM 

" Perfection " Air Cushions 
For Office, Easy, and Invalid , hairs, Yachts and Small Boats. 

Sen(i for descriptive bvoklet "A" and price list. 

M E C H A N I C A L  F A B R I C  C O. 
Providence, R. I. 

:\firror, L. B. Prahar . . . . . . . . . . . . . . . . . . . . . .  758, 382 
Molding machine, F. W. Hall . . . . . . . . . . . . . .  758 , : n B  
Motor, J. Vinson . . . . . . . . . . . . . . . . . . . . . . . . 758,220 
1\fower attachment, la,vn, W. G. Johnson . . 758, ORO 
Mufller, exhaust, C. E. Yackel . . . . . . . . . . 758,402 
Musical instrument, automatically operated, 

H. In.  Sharps, reissue . . . . . . . . . . . . . . • . . .  
Necktie holder. L. Hodecker . . . . . . . . . . . . .  . 
Nt�('dle lubricator, E. C. Reed . . . . . . . . . . . .  . 

12,215 
7G8,073 
758, 473 

Negative printing attachment, gas light, 
G. W. Harse . . . . . . . . . . . . . . . . . . . . . . . . .  758,444 

Newspapt.�r or periodical, S . B. Hutchinson . .  758, 139 
Nut lock, Douglas & Bartleson . . . . . • . . . .  758,512 
Oar lock, E. F. McIntyre . . . . . . . . . . . . . . . .  758, 270 
Oil burner, crude, Grundell & Tucker . . . . . . 758, 206 
Oil burning system, r:!.'ucker & Grundell . . . . 758, 224 
Oil press mat. R. F. Werk . . . . 758, 572 to 75R, 575 
Ophthalmoscope, C. McCormick . . . . . . . . . . . . 758,092 
Ore conce1ltrator, W. L. & F. S. Card . . . . . . 7G8,412 
Ore concentrator, J. Shier . . . . . . . . . . . . . .  758,565 
Orc separator, dry, E. W. & W. H. Noakes . .  758,097 
Orcs, treating, W. F. Hannes . . . . . . . . . . . . 758, 532 
Org::m 'Yind chest, pipe, T. Clausing . . . . . .  758,048 
Paeking box, J. J. Hinde . . . . . • . . . . . • • . . .  758,138 
Packing cup, R. Burnside . . . . . . . . . . . . . . . . . . 758,410 
Pad or tablet cutting machine, C .  F. Tay-

lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 758,156 
Paper coating machine, M. Cashin . • • • . . . .  758, 1 69 
Paper machine, A. W. & L. W. Case . . . . . . 758,127 
Paper, photographic developing, F. Gun-

ther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 758,312 
Paper, producing platina copy, A. Lurz . . . . .  7[i8, 086 
Pedometer, Bartel & Kuhn . . . . . . . . . . . . . . . . .  75R, 405 
Pen, Fountain lettering, O. Payzant . . . . . . . .  75R, 381 
Perfumes, etc, case for use with solidified, 

J. Bardin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75R,2:l4 
Phonograph, r. Gabler . . . . . . . . . . . . . . . . . . . .  758,521 

The h Geln ,. is the . ,  easy to use " mech",nically perfect 
safety lazor-the razor which every shaver recommend ... 
aftel one trial-that'::l why it's in use all over the world. 
S�fe, clean, simple, economical. Requires very little strop< 
pmg. Our Free booklet will interest you-send for it. In­
sist on the "Gem"--at your dealers or direct on receIpt of price 

irl"�;:e!8C::�e��jt�
e
l:� blades, $::gg 

Stroppinll: Macltine and Strop, 2.00 
GEM CUTLERY CO., Dept. J, 34 Reade Street, New York 

TAKE T """'II��El'O£I'IJ,"iIi?AD FOR 
�owest Rates al!-d many unusu�l privileges. Special $lD.OO rate on certmn dates. Full InformatiOn on appli· �t��i� Jr.�aIL1iir�:

t
�. °f.,�r EA.�:'ilJ�c��fo�:I�f.e�t. 385 Broadway, New York. ' • . ., 

Saves battery troubles. attached to any gas engine. Governors, 
Storage and Dry Batteries, Spark 
COils, Plugs, Switches, Automatic Timing Devices. 
The Dayt o n  E l ectrical Mfg. Co.  

98  Reihold Bldg .. DAYTON. O .  

---------- ------
THE STANDA RD FOR N UMBERING 

MACHINES IS 

New 
Remington 

Billing 
Typewriter 

Phonographic records on mandrels, means 
for sliding and holding, Manahan & Th Phot%��;�� 'pi';t��" � l;;l" priI;t's, '  '�pp���t;'s 758, 546 e BATES 

It writes neat,compact,legible billS, 
with twice the speed of the pen. 

Adaptable to all billing systems. 

R E M I N GTO N TY P EW R I T E R  C O M PANY. 
327 B ROAOWAY, N &W Y O R K. 

.. THE WORLD'S BEST " 

THE SMITH PREMIER TYPEWRITER CO. 
Executive Offices, 287 Broadway, New York 

Factory at Syracuse, N. Y. 

B r a n c h e s  i n  a l l  l a r g e  c i t i e s 

for developing and fixing, W. A. Peters 758, 277 _ 
Piano, W. C. Hamilton . . . . . . . . . . • . . . . . . . .  758,531 
Pictures, etc. , reproducing multicolor, A. 

von Beust . . . . . • . . . . . . . . . . . . . • . . . . . . • .  758,501 
Pin. See Hat pin. 

758, 1 02 
758,334 
758, 458 
758,278 

Pipe coupling, S. H. PowerS • . . . • . . . . • . . . •  
Pipe cutter, H. F. Renner . . . . . . . . . . . 
Pipe hanger, C. MacTaggart . . . . . . . . . . . . . .  . 
Pipe joint, W. l\f. Rapp . . . . . . . . . . . . . . . . .  . 
Pipe joint, machine for uniting sheet metal, 

J. J. :lfulvaney . . . . . . . . . . . . . . . . . . . . . . . .  758,R30 
Placket closer, D. A. Moon . . . . . . . . . . . . . • .  758,459 
Planter, broad<:>ast seed, S. B., C .  G. & 

J. C. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . 758,2R1 
Planter check line button. W. Winkel . . . . . .  758,162 
Plate holder and adjuster. W. H. Golding . . 758, 242 
Plumbing fixtures, waster control for, E. L. 

Angell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758, 040 
Pneumatic dispatch apparatus, C. F. Stod-

dard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758, 569 
Pocket or other knife, I. IOnney . . . . . . . . . .  758, 142 
Poke, animal, .J. P. J\lontgomery . . . . . . . . . . . 758,213 
Powder box, tooth, :If. M. Fletcher . . . . . . .  758, 309 
Power transmitter, 1\Ilerritt & Wall . . . . . . . .  758,550 
Printer's galley. J. L. Lee . . . . . . . . . . . . . . . .  758, 540 

For all kinds of work re-
quiring numbering or dating 
-and theTe are few kinds 
that don't-it is the MOST 
ACCURATE,MO.'T SIMPl,E, 
MOST DURABl,i�. It will 
last a lifetime and always 

do good work. Even an office 
boy cannot do poor work with 
it. By a touch of the finger 
it can be changed from con· 
secutive numbering to repeat 
or duplicate. All office sup­
ply houses and dealers sell 

it. 
Mannfactured by the • . . Printer's plate catch or clutch, J. L. Lee . . .  758, 370 

��l�g�� ����i��
u
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758,210 
B A T  E S M A N V F A  C T U R I  N G C O. 

prinli�g,
m

�������ha�ic�t ��
l
��fze� : : : : : : +g�:g§� 83 Chambers St., New York 

Printing, planographic, R. J. Sachers . . . . . .  758, 108 Write for Booklet 26 Printing plate, R. J. Sachers • . . . • . • • . . . . .  758, 599 
Printing pre-ss, W. Scott . . . . . . . • . • . . . . . .  758 , 1 12 
Printing process, �f. Rndometoff . • • • . . . . . . 758, 192 
Printing roller, B. J. Such . ; . . . . . . • . . . . . . . .  758,486 
Printing wbeel, J. J. A. Jones • . . . . . . . . . . .  758,?66 
Pulley, clutch, G. A. Medlin . . . . . . . . . . . . .  758,: .48 
Pump, air, J. E. Fisher . . . . . . . . . . . . . . . . . . . 758, 516 
Pump cylinder, J. H. Miller . . . . . . . . . . . . . . .  758, 377 
Pumps, concentric valve for compressor, A. 

Krys"at . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  758,183 
Punch, check, T. K. Davison . . . . . . . . . . . . .  758, 425 
Punching bag, H. Rhodes . . . . . . . . . . . . . . . .  758,279 
Rail clamp, guard, Kelly & Riordan . . . . . . . 7..,8,536 
Rail clearer, H. C. King . . . . . . . . . . . . . . . . . .  758,538 
Rail joint, Evans & Strange . . . . . 0 • • • • • •  • • •  758,055 
Rail joint, G.  W. Dickey . . . . . . . . . . . . . . . . .  758,586 
Rail joint briclge piece, W. Goldie . . . . . . . . . . .  758,526 
Railway brakp, J. H. Graham . . . . . . . . . . . . 758, 177 
Raihvay bridle rod , A. H. �'. Cottrall . . . .  758,421 
Railway cross tie, E. S. Keefer . . . . . . . . . 758, 368 
Railway gatp, automatic, J. P. Fowler . . . . .  758,518 
Railway or tramway rolling stock, mount-

ing of, C. T .  111. V. de Bange . . . . . . . . . . . . 758,233 
Railway sig-nal apparatus. C .  W. Coleman . .  758, 297 
Railway signal, electric, W. S. Jackson . . .  7()8,[i94 
Railway signal or alarm, R. F. Stuart . . . . .  758, 485 
Raihvay switch, automatic, U. A. Wood-

bury . . . . . . . . . . . . . . . . . . . . . . . . .  758 , 40 1 ,  758, 490 
Railway tie, Nichols & Neff . . . . . . . . . . . . . .  758, 463 
Railway tie and fastf'nill,g', .J. F. Smith . . . 758, 115 
Railway tie seats, apparatus for forming, 

W. Goldie . . . . . . . . . . . . . . . . . . . . . . . . . . . 758, 525 
Raih-vay track, V\1". Goldie . . . . . . . . . . . . . • • •  758, 523 
Railway tracks, forming, W. Goldie . . . . . •  758, 524 
Railways, ice cutter for third rail electric, 

S. B. Stewart, Jr . . . . . . . . . . . . . . . . . . . . . . . 758, 153 
Ram, hydraulic, J. M. Kline . . . . . . • • . . . . .  758,259 
Ratchet mechanism, C .  E.  Mitchell . . • . . . . .  758, 329 
Reeding attachment for dresser reels, John-

son & Geb . . . . . . . . . . . . . . . . . . . . . . . . . . 758,079 
Refrigerator car, J. S. Bashaw . . . . • • • • • • • .  758, 406 
Rheostat, W. C.  Yates . . . . . . . . . . . . . . . . . . .  758 , 1 64 
Riveting machine, M. C. l\Iachado . . . • • • • • .  758,263 
Rock and ore crushpr, H. 1\1. Sackett . . . . . .  758,280 
Rope or cable grip for haulage purposes, 

J. Aspinall . . . . . . . . . . . . . . . . . . . . . . . . . . . 758,496 

An 
English 

O ld 
C a.. ndy 

Mackintosh's 
����� TOFFEE 
an old English candy that I am introducing into this 
country. Its exqUIsite flavor 
has made it popular in Great 
Britain and the �ame quality 
is creating a demand for it In 
this country. I have put it 
on the American market 
because I know Ameri­
can people like good, 
things. Ask your deal� 
er to supply you with 
MACKINTOSJI'S 

TOFFEE. 
Try him first. You 
can, ,however, buy a 
handsome family tin, 
weighing four Ibs'1 for 
$ 1 . 60 by mail. Large 
sample . package sent 
for lOc. in stamps. 

l_AMONT. 
CORLISS & CO., 

Importers, 
18 lIudMon St. , 

New York (�ity. 
Dealers supplied every­
where through them. 

© 1904 SCIENTIFIC AMERICAN, INC
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LEVIATHAN 
Scientific American 

C 0 N V E Y 0 R S I Rotary pngine, M. E. Knight . . . . . . . . . . . .  . 

Rotary motor, J. �ielsen . . . . . . . . . . . . . . . . .  . 

Sand blast, F. Shcker . . . . . . . . . . . . . . . . . . . . 

Sanding s�vst('m, W. Schaake . . . . . . . . . . . . .  . 

Sash fastenf'l', P. B. Clapp . . . . . . . . . . . . . . .  . 

758,�21 'I 
7u8, 21 4 
75S. 1 J �  r 
758 , J H4 
758,416 

Sashes, antirattling device for window, 
F. Hnbel'ti . . . • . . . . . . . . . . . . . . . . . . . • . . .  758, 075 A RE THE RIGHT OF ECOl\iOM Y KIN!:' 

Here is -witness 
Saw plamp Hllrl filE' gUluC, H. "'To )Ipl'winc 758,551 
Su,,'mill 11l'ud block shifter, J. T. Simpson . 758, 337 
Sawmill set \vorks, "r, E. Dillard . . . . . . . . .  75R, 429 

" We have been using three of your Leviathan belts for conveying and elevating 
our entire coal supply, under very trying circumstances-our carrying belts run­
ning outside in freezing weather, and the elevator belt has run continually in a 
steam bath- (in) both conditions very gratifying to us, handling over 500 tons 
in ten hours time. " 

Scale, automatic shifting ,veight, C. Schenck 758, 388 
Screw jack, trestle, H. Edeline . . . . . . . . . . .  758,431 
Sealing envelopes, machine for automatic-

ally, L. C. Babcock . . . . . . . . . . . . . . . . . .  758, 497 
Scaling machine, envelope, IIarrington .& 

Scbermack . . . . . . . . . • . . • . • . . . • . . . . . . • •  758,359 
Seat shaping implement, .J. p,  Bolding . . . . .  758, 504 
Sectional cuse, O. O. Buice . . . . . . . . . . . . . . . .  758, 500 

We will gladly submit proof of Leviathan's  superiority for conveying any ma­
terial-wet or dry, hot or cold -ill any shape, and estimate on complete equip­
IDE'nts for handling to the best advantage. Is not this of interest to you ? 

Seed cleaning machine, cotton, .T. Davidson 758, ::;00 
Seeding- machine, force feed, H. C. Ham . . .  758, 1 :�4 
Self el('al'ing rakp, J. �lol'["iROH, .Tr. . . • • .  758, 267 
Separator. See Mineral separator. 
Sewing ma ehine, hutton, R. L. Lyolls . . . . . .  758,326 

Main Belting Company 
U S E  G R I N D STONES P 

If so we can SUPPlY YOll. All SlZe� 
Ill o li n ted and u ll lll o u n t e d .  always 
kept in  stOCk. R�mem,,)er, we make a 
specialtyof beiecLi.ng stone� for all spe­
cial purposes. � A�k for catalogue. 

The CLEVELAND STOl\'E CO. 

2 d  F loor .  W i l s h i re.  C l eve l a n d .  O.  

IN VES TORS 
deSiring t o  realize the Large Interest and Profits 
possi ble in legitimate Mining, Oil, Timber & Smel­'ter Investments and Dividend-paying Industrial 
Stocks, listed and unlisted, should send for our Booklets, giving full information, mailed free. DOUGLAS. LACEY & CO. Bankers '& Brokers, 66 Broadway, New YorK 

Carriage Motors 
For B i cyc l e ,  Contact 

or J u m p  Spark 
One Piece Casting. Light 

Weight. Large Bearing Sur­
aces. Write us to�day 

GRAXT-FERRIS co. 
Troy, N. Y. 

MARINE ENGINES 
1. 2, 3 and 4 

Cylinder 

launches 
17 to 50 feet 

Send for 
new cat:!.loll 

GRAXD H APIDS GAS ENGINE & Y ACHT CO. (.;. ... 884 Rapids, Miell. 

Automatic "V olt.Ammeter 
! s designed and cali braten espec· ially for testing lJatteries on !Zas 
oline automobiles and J aunche3 
and for any other use of like ca­
pacity. Accurate and substan­
tial. Ampere reading- made sim­
ply hy pressing button. The 
m ost cOllvenieut and complete battery teJStel' on the market. 

Volt-Ammeter $6.00. Amperemeter $5.00. 
Atwater Kent Mfg. UT orks, 110 �. n th St.,  Philadelphia, P a  

Onr 
Specialty , 

Knock-
Down 

Boats 0f any 
description 

A:lIERlCAN ROAT .I; I\L\CIIINE CO., 
ROW, SAIL AND PL:I>A SI:RE BOAT�, 

I\Iariuc 8tatlOn. ST. LOUIS, ::\IO. 
-----

M AT C H M A C H I N E R Y. 
RIG MOE ICY IN JIIA ,['VIlES. 

'Ve manufacture e, erything pertaining to tlle busi­
ness. The Very Lal�est Process. We will furnish ,a manager o� �ewl? iUunFflfe�hLit��,

ess. 
1118 AstJ]and Block, Chicago, Ill., U .  �. A. 

1 2 2 3  Carpenter Street, P h i ladelphia 
Ch icag o ,  Bost o n ,  New Y o r k .  Buffalo,  Pittsbu rg 

If You Want the Best Lathe and Drill 

CHUCKS 

Se"Ning mal'hine, overseaming and  weltillg, 
F. �lul�l'h . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758,2G4 

Se\ving muehine thread holding mechanism, 
J.  H. & .J. B. Ul'sbruck . • . . . . • . . . . . . . .  758, 1 21 

S{'wing machine ,York clamp, button holt', 
ID. B .  Allpn . . . . . . . . . . . . • . . . . . . . . . . . . .  758, O:W 

Shadf' and curtain fixture bracket, P. 
Gallagher . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  758 , :357 

Shadp bracket and cnrtain rod holder, com-
bhwd, .J. Ii]. Vf'rkler . . . . . . . . . . . . . . . . . .  758,158 

Shade rl'taining devicf', window, n. 'Vitte . .  75.s, ;�..,l-1 
Shadp roller and cnrtain pole holdt'r, com-

bint'd, VV. �\.. Nordling . . . . . . . . . . . . . . . .  758 , 098 
Shade roUpr bracket arId curtain pole sup-

ity, Oheap and Accurate. shal�o��n���l�i;lf't�;ilP'tIg, 
C:3�kB 

.

. shi�k : : : : : +g�:ci�g 
\Vestcott Chuck Co., Oneida, N. Y • • U. S. A .  Nhaft eollal', C .  H. 1lPiius . . . . . . . . . . . . . . . .  758, 5�[) 
Ask Jor catalogue 'in En(lZish. French, Spanish or German. ! Shaving paper holdpr, \Y. P. Np]son . . . . . . .  75B,OBtJ 

�'IR8T PRIZE AT COI,UlIBIAN EXPOSITION, 1893. Sheet fepdel', pneumatic, A. Lagerman . . . . .  758,453 
Sheet metal vessels, forming, Blevills & 

W . k T ,"Vhittaker . • . . . . . . . . . . . . . . • . . • . . . . . . . . .  758, 503 

arwlc on- Sidewalk, E. A. Langenbach . . . . . . . . . . . . . .  75R , 1 84 

M Sidewalk cleaner, rr. C. Hilt's . . . . . . . . . . . . .  7[)�,071 

neau otor Sign frame, C. G . 1lixer . . . . . . . . . . . . . . . . . .  758,088 
Sign s,vitch mechanism, electric, 11"'.  S. C A R . Wahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758, �42 

DIRECT-DRIVbJ. Signal recpiving apparatus, alternating cur� 
Price, $1 , 2�),O r(�nt, G .  W. Pickard . . . . . . . . . . . . . . . . . . .  758, 468 
Many new fea- Signaling and operating system, H. C.  �T . 
tures. Side en- I Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

tranc�. �f.1ip seat; Signaling apparutus, block, .J. A. Lphr . . .  . �lso tIp body. Sink bracket, J. J. Mahoney . . . . . . . . . . . . . .  . 

758, 527 
7:"5B, 541 
758, 54� 

• . Se!ld �or catalog. Skirt snpportf'l' and shirt \vaist holdpr, 
WarwI c k  Cyc l e  and Auto m o b I l e  Co., Sp ri ngfI e ld , M ass. c.  B. Pctprson . . . . . . . . . . . . . . . . . . . . . . .  758, 146 

J a p s "t i c :k.. 
It is a disin­:f[ll feeting and 

)10 anti s e p t i c 

V' . pastille. It - I m p a r ts a 
d e l i c i o u s  

�............ and refined 
, o r i e n t a l  

o d o r . I s  
gnarante e d  

t o  drive away Moths. Buff-
alo Bugs, Black Flies, Gnats, 
etc. Each stick burns one 
hOUT_ Full box sent post­
?aid on receipt of So cents 

Solutions, preparing highly diluted, Ii]. 
.T ospph . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . .  758,450 

Sorting ma('hille, Rettich & B(:'rgel' . . . . . . . .  751'-),104 
Sound rpf"ords, appal'atus for electroplating, 

G . I C  ChPIWY . . . . . . . . . . • • . . . . . . . . . . . . .  758,352 
Speed ehallging mpchanism, C .  .J. Reed, 
. 758, 474, 758,561 
Speed imlieator, �f()Ol'e & O ' Neill . . . . . . . • . .  758,59G 
Spinning apparatus, rl11g. G. Paley . . . . . . . . 758,275 
Spring back chair, J.  Gilson . . . . . • . . . . . . . .  758,133 
Stacker, pnpumatic stra,v, 'Yalsh & Brctney 758, G06 
StackC'r, straw, J. C. Hendricks . . . . . . . . . . .  758,1:  .. W 
Standard, A. M. Moylan . . . . . . . . . . . . . . . . . . 758,089 
Steam and vapor generator, eh'ctric, '1' .  W. 

NcC'ly . . . . . . • . . • . . . . . . . . . . . . . . . • . . . . . .  

Steam, gpnt�l"Htillg, T. W. �eely . . . . . . . . • •  

Steam generator, E. A. Briner . • . . . . . . • . • •  

Steamer, tank, S.  Holmes . . . . . . . . . . . . . • • . .  

Stereoscopic apparatus, H. C .  Snook . . . . . .  . 

Stitch separating and indpnting machine, 
Thon & Wolf . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Stock loading device, \.y. Dawson . . . . . . . • • .  

Store SeI'ViN" apparatus, Ii]. R. Gill . . . . . . . • •  

758, 094 
758,095 
758,505 
758, 074-
758, 1 1 7  

Culecide Company, �����, o�
a

;�r�;;c,�I�r�1�
n
& 

. s.' · it: ' (]r���l���: : 
S u m m e r  Street, Boston, Mass. ������

e
�r�d�C��!e

�{1iik �;... 1: �c:5ill��� : : : : :  

738. 60 1  
758,42!l 
758,060 
758, 43:) 
758,051 
758,150 
758,065 
758, 15] 
758, 57B 
758 , 1 20 
758, 552 
75R,46(i 
758, 14:{ 
758, 250 
758,202 
758, 2:12 
758 , 5 1 7  
758,200 
75R,4J 5 �gR , :Wt 

Suspend('r�, G. " ... . Scott . . . . . . • • . • . . . . . . . .  

Swing, G .  P. Armstrong . . . . . . . . • . . . . . . . . .  

Switch , H. Trumbull . . . . . . . . . . . . . . . . . . . . .  . 

is attained only in the Switch operating mechanism, .r. H. �1ine r .  
TABER  ROTARY P U M PS 

Talking machine, E. T. Palmpr . . . . . . . . . . .  . 

-l'hey are mechanical 
si mple and durable. \V ill 
pump hot or coJd :fluid, 
t b.in or thick. Requires 

no skIlled mechanic. M ost 
power at least cost. All parts 
interchangeable. Made of iron, steel or bronze. Can be 
d riv�n by belt. motor or  en­

gine attachn.ent. Large Illustrated. Oatalogue free. 
TABE R P U M P  CO . . 32 W e l l s  S t . ,  Buffal o , N . Y  .. U .  S , A .  

Warren 's Natural Asphalt Sand Surfaced 

Tank hpll tpl', IT . D. ":\10,\'f'r . . . . . . . . . . . . . .  . 

rl'elegraph , prilltillg, C. L. Hi'al�r . . . . . . . . .  . 

Telegrapb I"P('(' ivf'l", L. Cerehotani . . . . . . . . . •  

Telegral)h trnw-1mittpT, C . .Ad;lll1S�nuJH]all . .  
TP10gra ph,Y. \\' i J·pl(,Rs . L. <If' 1''''ol'(�Rt . . . . . . . .  . 

T('lpphOlw d i m llt' l" ' s  seat, .T. Fl. Brlllwtt . . .  . 

T('h�phOll(' i ll � t l·nm(,ll t .  A. C. C l niRtoplll'l' . .  . 

Tplf'phol l P .  offi("(! fIt'sk, A. H. .  Ff'l"g"nsROlJ • • • •  
Tele-phol!(' l'P("{ .. -' iVPl\ :\1. It. ITntehisOll . . . . . . .  . 

TelepbOllf' swi tehlJoards,  snlwt"visory signal 
1 .)8 , 36 . , 

a p p u l"a t n s  1'01·, K n. f::mythc . . . . . . . . . .  7i"iR. l 1 G  
Tpstinp: m a <'lJ i llf',  \Y. n. Cock . . . . . . . . . . . . . 75R, 41 :'.: 
'1'h i l l  ('onpling, C . A. Hag-PI' . . . . . . . . . . . . . . . . 758 , l n:� 
'Thill s npIHH't. C .  D. 'Vhite . . . . . . . . . . . . . . . 758, leO � <>� ...:::::"'II """'Y � Thrpa(l <1l"('ssillg m i1chi n t',  G. A. Fr('df'n-

� '-' ..-::::- ..I.... � � hnrgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7flB, 520 
Tbr{",'hing- rna('h i lH'. ,Yo ColwPll . . . . . . . . . . .  758, 602 

Warren 

IT YOUI-tSE L F  T i n  h y  elpC'trol,rsis, ohtai n i l l g .  E.  QuilltaiIw, 
l"ei RSt1p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,:d 4 

A F I N I S H E D  G RAVE L  ROOF .  T i re,  A. II(,Jldey . . . . . . . . . . . . . . . . . . . . . . . . . .  758,20n 

COlnes -ready to l ay 
in rolls of 108 f' q uare feet. 
WrIte for sample. eircu lar 
and pl ices. 

Chem ical & Mfg . Co . . 1 8  Batte rv P I . ,  New Yo rk 

':eire ('OVPl', pllenmatic, Rbilf oll & Hf"hnltz(' 758, a;W 
'11i r e  inflator, F. II. Gpisler . . . . . . . . . . . . . . . .  758,05,s 
T i r('s to fpllips, mc·chanism for sP('uring rub-

hi'l", Pluep & Keys . . . . . . . . . . . . . . . . . . . .  758, 60;1 
Toaster, bl'('ad, R.  M. Rea ms . . . . . . . . . . . .  , .  758. 472 
rrool, compound, A. O.  Highsmith . . . . . . . . . .  75B,070 
'rool ha lldle, pnpumatic,  C. H. P(·f"k . . . . . . . . 758 , J OO 
'Top, spinning, 1<"'. �\nsley . . . . . . . . . . . . . . . . . .  758,2HJ 
rl'owpl rack, S.  A. A. Stenberg" . . . . . . . . . . . .  758,600 
Toy, J.  Chf'in . . . . . . . . . . . . . . . . . . . . . . . . . . 758, 047 
Toy, A. 1\1. Sipbelist . . . . . . . . . . . . . . . . . . . . . . 758, 567 
'1'0)' elevated railway track, II. C. Ivps . . . .  758,448 
'roy gun, J. B. Mason . . . . . . . . . . . . . . . . . . . . .  758, :..:74 
Trac{' ('nd supporter, D. 1\1. Allen . . . . . . . . . .  758,495 
Track claw, A. P. Nichols . . . . . . . . . . . . . . . • .  758, 462 
Track gage, A. P. Nichols . . . . . . . . . . . . . . • .  758,461 
Track sanding devi('p, W. H. Kilbourn . . . . .  758, 141 
Train eontrol system, H.  E .  "\Yhite • • . . . . • •  758,230 
Trap. SeC' Animal trap. 

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

grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 

The yal i.le of a sllccessful Patent is in no degree commen­
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts_ For nearly 
sixty years we haye acted as solicitors for thonsands of 
clients in all parts of the ,yorld. Our vast experience en­
ables us to prepare and prosecute Patent cases and Trade 
:l\Iarks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. 'Our 
unbiased opinion freely giyen. 'Xe are happy to consult 
with yon in person or by letter as to the probable patent­
ability of your invention. 

Trav0ling casf', "'" . D. Chase . . . . . . . . . . . . • .  

Trestlp, adjustablf', \\T. A. Drummond . . . .  
Trieyelp }Jl'Olwlling" gear, O.  Heynsohn . • • • .  

Trolley hpu(l ,  Hpan & Egan . . . . . . . . . . . . . .  . 

T rolley, safety, Gruner & Fink . . .  , . . • . . • . •  

rrl'olley whp('l , Flptdl P l'  & ".,.atprs . . . . . . . .  . 

r:rrllck bolstt'I' eelltpl' bearing, C. '.r. ",Vest-
lakp . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . 

Truck f 1"�Il1H·. railway ear, C. T. "\Ye8tlak-e . .  
Truek <1o,,-el pin and lift O .  Ranguow . . . . .  . 

Tl'U�R, a dj nRtahle , �L O. Hallowell . . . . . . .  . 

rrnbf's, Il1P('llH nhun for flunging the pn<is of, 

758, 1 70 
758, 1 �0 
758,251 
75R, 445 
758,592 
758,355 

,\. F .  ?\onlenskjold . . . . . . . . . . . . . . . . . . . .  738, 145 
Tu rililw · , gon·i'uing' nweh a n i 8 m .  J. ,,""'ilkin� 

� m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rn8 . �� 
TurbiIw, revi'r8ible, C;. F. de Kiprzkowski-

Rtpual"t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7r1S, 5B!) 
rrnrn bntton, loekillg, G .  ,Yo Coulso11 . • . . . .  7i:i.s,:�5:� 

, '}'wil'lt d rills,  forming, R. L. Rarcln�v . . . . . . .  75k, ( J 4 1  
'f,VVe bar construction, F. X .  'VaglH'l' . . . . . .  7gS. ! ��� 
Tn)f' ,,,ritPt', E. Runge . . . . . . . . . . . . . . . . . . . .  7dS, OUo) 
Tnw "Tit(']' ,  C� .  \Vasmuth . . . . . . . . . . . . . . . .  7ti�,Gi1 
Type writer adding attachment, J. \Y. Mag-

lless . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  758, :171 
Type writillg wachille, F. \V. Hillanl . . . . . .  7GS, 2!l2 
'fJrpt- writillg" lll UddllP ribbon feed Jlwelw.l1-

ism, E .  U.  Latta . . . . . . . . . . . • . . . . . . . . . .  708, 45;) 
T..THdt'rpUJllPllt, G .  A. )futtern . • . . . . . . . . . . .  7GS, :n5 
rnloading dC'vif"t' ,  Ij'. G .  Pact' . . . . • . . . . . . . . .  7:1S. 274 
VaeciYl(� point. II . K. Mulford . . . . . . . . . . . . .  7�8 ,ti�T. 
Valve, .r. A. j)('smarteau . . . . . . . . . . . . . . . . . . 7.)S. OD" 
Vah'e, Hir brakE' ('outrolling, L'. B . Core�T . .  758, 1 71 
Valve fot' air hl'ukp control, 0qnilibl'io ill-

tpl"cppting, I'J.  G .  Shortt . . . . . . . . . . . . . . . 7;)R, 285 
Yalvp g"f'ar t' n g i lle, O. Jackson . : . .  758,317,  7f:iS, 365 
Valve, steam ellgille e lltoff, P. J. \\raters . . 758 , 1 22 

. Vault cover, illuminating, .J. rr. Harrop . . . . .  75R, 44:i 
YanIt or safe. Hibbard & Gaston . . . . . . . . . .. . 758, OGH 
Vegptable wusber, J. F. Fng-a7.zi . . . . . . . . . .  75,\;\, 056 
Yf'hi('}(', motor, B. C .  Hicks . . . . . . . . . . . . . . 75S,137 
Yehich' top stol'm curtain, D. C .  Lawless . . .  7tiR, 1 &5 
Vell{lillg lJHlehine, T. )1:, Day . . . . . . . . . . . .  758,:Wl 
Yi-'n<ling machine,  uutomatic, R. Schlemm . .  7G8, 1 1 0  
Yf'llding maf"hiIlP, dgar, Erickson & Fagan . 758, 5RS 
Yt'Jldillg' m:ll'hilw, ('oin contronpd, 1\1. Hof� 

heimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758, 1 80 
Vending lllachhw. ('oin controlled, O. Kreter 758,539 

Hand Book on  Patents , Trade 
Vending machine, coin controlle(l, ",V. T. 

Marks, Etc. ,  Sent Free on .Appl ication.  fh·ew . . .. . . . . . . .  . . . . . . . . . . . . . . . . . . . .  758,587 
Vending machine coin controllf'd mechan-

MUNN ®. 
----------------------- ism, cig-ar. C. �I. Dodson . . . . . . . • . . . . . . .  758,204 

CO •• Solicitors o-F Pa.tents. Vesspl hand!:' .  T .  W .  �'orster . . . . . . . . . . . . .  758,590 � V('ssPl rig, sailing, B . "-T. Collins . . . . . . . . . .  75R , 171 

Sm�1iLL1RlIP:miN 
" Th e  Pen That Fills Itself''' 

Dip pen in any ink wel l 01" any ink, pl"ess level' and operation b I 
oyer. As a matter of deunline�H. comfort and convenien('e don't  
YOU owe it to your� .. lf to learn more about this perfect pen t . If you wiil let us ;;l'nd you (JIn· beautiful nl"W illustl·�ted 

catalogue, it ,"yill make you a CONKLI::of enthusiast. 

The Conk l i n  Pen  Co . l1�.'!�::,!�o.M:e. 

Representetl in Great Britain by American Ag-encies. Ltd . ,  3S Shoe 
l.ane, Farrillgdllll �t. , London , E:. C.: in Australia by Rae, MUlln & (:lHbert, 4,".l\larket St., �Ielbonrne. 

-�- -------=-=--;:=:::::::::::::.:::::;. "Globe" 
GASOLINE 

M arine E ngines 

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

PENNSY LVAN I A  I RO N  WORKS CO., Phi ladelphia.  Pa , 
and 136 Liherty St" New York. U. S. A, 

Write for names of'hundreds of' 
customers. Make $ SO to $0.0 
weekly. Do business at home 
or traveling, all or spare time, selling Gray outfits and doing 

gr�y��e o�lctv:l!h��: nj��!:lr����b'��are 
Bicycles, all metal goods. Heavy plate. No ex­p� .. lence, quickly learned. Enormous demand. 
No toys or humbuar. Outfits all sizes. EverythlulE 
�r�=��!a� Ln.UGL.�{y&u(,::e�C��A:t;I. == 

EveryMechanic 
Should Own It. 
which i s  thoroughly up-to-date. 
pages and d i scoun.t sheet. 

Sent hy mail for 25 cents. 
MOX'['GOMERY .I; CO., 

l05 Fulton St., New ·Y ork City 

U. S. A. 
LIQUID rlSTOL 
Guaranteed. "�ill �top the lllost 
y icious doa- (or nunl) without per­
manent injury. Fires and reo:harges by p�l11j!]g trigger. Loads from allY liquid. 
?\o cartlidges required. Over 10 shots in 
('ne loading. Valuable to bicyclists, nn",�eorted ladies, cashiers, 
homes, etc. Retails for oOc. G ood margin to the trade. 
PAR K E R ,  STEARNS & SUTTON,  2 2 6  South St . ,  New Yo rk 

The Frank l i n  Model  Shop . 
Experimental work for inventors: anv-

��:�l!�le ���.rd;�·�Sij�n��p���l��s
t
i�� 

col1eges. Exl1il"lition models. Intrvduc­
tion samples of patented articles. Spe� 
cial tools for making metal novelties . 
Invf'ntions perfected. DrB.wings and de­
signs worked out trom inventors' ideas . 

l5he FRANKLIN Send for circular 9. 
Model Shop PARSEJ,L & \YEED, 

":::::==�-.!129-131 We,t 31st Street, New York. 

P A P E R  B O X  
MACHINERY 

Complete Outfits Furnished 
Branch Office, 

�2S F Street, Washington, D. C. 
Main Office. ;����l .

. 

bra�;� \;e:"i:�1,1�st
w;�h��.' · · · · · · · · · · 758, 308 CH AS. BECK PAPER CO., Ltd . 

361 BROADWAY, NEW YORK. Washer stapling machine, Maler & Howe . . 758, 212 607 Chestnut St. Philadelphia. pa. 
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Compressed ' Air 
House Cleaning 
D U S T L E S S  

Carpets. FUl niture. Draperies, Tapestries, 
Decorations, C�ilings , and Walls Cleaned. 
D isinfected and Kenovated. Carpets not 
taken up. The dust wh ich is in and under 
tbem is collected and removed by Com· 

pressed Air. A revolution in house clean· 
jng-quick.  sanitary, effective. No more 
dismantled rooms, no more dust, no more 
worry. Subsidiary companies Bre now being 
formed in various cities. Write for catalog 

GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY 
-- General Office and Factory --
3933 ' OUVE STREET, ST. "LOUIS, MO. 

HIGHEST GRADE GRE Y IRO N  C A STIN GS 
For Gasoline Engines and Cyli nders 

AU kinds of Antomoblle Castings. 
FRONTIER IRON WORKS, 2 Au burn Ave. ,  Buffalo, N. Y. 

Mention ScientVic American 

BACKUS 
GAS &, GASOLI N E  E N G I N E  

S i m p l e ,  Eco n o m ical , D u rable.  
S u itab l e  for a l l  kinds of work. 

BAC KUS WATER MOTOR, cheapest power k nown 
Write for circular and prices. 

BAC K U S  WAT E R  MOTOR CO .. Newark ,  N ,I .. U . S,A. 

The Wheelock 
for Motor �s 

POPQlu Price 

Send for Catalogue 
lVHEELOCK MOTOR CAR 

CLOCK COMPANY 
1 048 Tremont BnUding 

BOSTON • U. S. A. 

Complete Mill With Power 
FOR SAI,E AT MIDDI,ETOWN, PA. 

Sultloble for foundry, macbine '�hops or manufactur­
Ing buildings. Approximates 25,000 square fellt, Witb 
large enclosed yard. Sidings on Pennsylvania and 
Phlladelpbia & Reading railroads. Six miles from 
Pennsylvania Steal Works adjacent to Harrisburg, Pa. 
HARRISBURG TRUST CO,  • • • • Harr isbu rg . Pa. 

MOST POWERFULL WI RE ROPE MADE 
IRODEIUCKABASCOM lOPE co.. 

ST. LOUIS. MO. 

Scientific American 379 
"\Vashillg machine, clothes, Loux & Butter-

field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  758,085 
"'''aste paper bux, strept, G. C .  J .  Engel-

land . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  758, 354 
Water h p u tel',  �.  Bel'llstl:.'iu . . • . . . . • . . . . . . .  758, 347 
Watpr soften ing apparatus, H .  Breda . . . . . . . 758,295 
Water tank, J . Miller . . . . . . . . . . . . . . . . . . . . . 758 , 1 88 i�������������������������������������;���=� ! 
Water wheel, borizolltaJ, E. Ortwein . . . . . . . 758, 465 1 
Wheel rim, J. �'. W. Retbmeyer . . .  : . . . . . .  758, 190 
Wheel wrench, J. H. Cb appeU . . . . . . . . . . . . . 758, 508 
Windmill, W. P .  Brett . . . . . . . . . . . . . . . . . . . 758,296 
Window attachment, L. K .  Bobm . . . . . . . . .  758, 348 
Wood cutting machine, A .  A. Bartlett . . . .  758, 042 SIX FIRST CLASS 10 DAY TRIPS TO WrPllch, c .  G. Molin . . . . . . . . . . . . . . . . . . • . .  758,266 - -
Wrench, C. �'. Beach . . . . . . . . . . . . . . . . . . . . . .  758,499 ST. LOUIS FAI R.  AT OUR. EXPENSE 'VrPllch ,  W .  E .  Snediker . . . . . . • . . . . . . . . . . .  758,568 
\Yr"ncb; J. S. B arclay . . . . . . . • . . . . . • . • • . . •  758, 580 FnIl l nstructions in each box of " Velva Soap " 

Offer Positively () loses May 3 1 ,  1904 
DESIGNS. 

Badge, F.  C .  Fane . . . . . . . . . . . . . . • • . . . . . . • •  
Badge, N .  M. K irshner . . . . . . . . . . . . . . . . . .  . 
Badge or similar articlf', A. Schickerling . .  . 
Range or stove, cookin g .  C. :\1. Liphart . .  . 
Spoons, forks, or similar articles, handle 

for, W .  C .  Codman . . . . . . . . . . . . . . . . . .  . 
Spoons, forks, 01' similar artic1ps, handle 

for, G .  P. Ittig . . . . . . . . . . . . . . . 36, 890, 
81)00n8, forks , 01' similar articll�s,  h a lldle 

for, J .  Rothlisberger . . . . . . . . . . . 36,892, 
Stock, Jj'\ Sollee . . . . . . . . . . . . . . . . . . . . . . . . . . 
'l' rimmillg for ladies' undpl'wear, Kerwin & 

�lc Glnley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

TRADE MARKS. 
Antisf'ptic and diSinfecting preparations, 

Jeyes' Sanitary Compounds Co . . . . . . . . .  . 
Boots and shoes, leather , Middlesex Shoe Co. 
Boots and shoes, leather, Moore-Shafer Shoe 

lianufacturing Co. . . . . . . . . . . . . . . . . . . .  . 
Chemical, certain named, Uhemisch-Tech­

nisches und Hygienisches Institut, Dr. 
Popp & D r .  Becker . . . . . . . . . . . . . . . . . .  . 

(,hemical substances, certain named, Knoll 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C igars, E . A. Kline & Co. . . . . . . . . .  42,488, 
(' offpe, Direct Coffee Co . . . . . . . . .  . . . . . . . . . •  
Confectio'nery, Belle Mead Sweetsmakers . .  . 
Confectioner�', D. Arnould . . . . . . . . . . . . . . .  . 
Cooking utensils made of aluminium and 

aluminium alloys, Aluminium Cooking 
Utensil Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Costumes, theatrical, L. D. G ardner . . . . . . .  . 
Cream, toilet, E. M. Kane . . . . . . . . . . . . . . .  . 
Dress waists and suits, ladies ' ,  Frank Winch 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Flour, wheat, Rives Milling Co. . . . . . . . . . . .  . 
Food for stock and poultry, prepttred and 

mixed, G .  M .  Thomas . . . . . . . . . . . . . . . .  . 
Knitted overshirts and sweaters, �I. S. Ely . 
Leather polishes, Whittt'more Bros. & Co . . .  
Logging tools, el�rtain named, Champion Tool 

& Handle Works . • . . . . . . . . . . . . . . . . . . .  

36,886 
:16, 887 
36, 888 
36, 894 

36, 889 

36,891 

36, 893 
36,896 

36,895 

42, 485 
42, 468 

42, 469 

42, 486 

42,487 
42, 489 
42, 492 
42, 490 
42 ,491 

42, 501 
42,465 
42, 478 

42, 466 
42, 493 

42 , 494 
42, 467 
42, 495 

42,517 

O N LY �CIENTIFIC SOA P I N  THE W ORLD 

will ·��ft�!,';.;�t�� i:n�h�e��O��;le��1!�fl1it t���\arn�p �n:t;i�ct�tedftn:l�s. e:r-!c�al�earepa��a;: 1Il8/,. _�J!. , J Soap, sO scientifically arranged that, while a part of the soap i tNelf, it performs indebendentlit ita �u::::;;;: .... � �:l:: 8°!dllCth�t�1�:i:�I� ���i:�� io�i:�t��:p:t::�t]*�o��rRo:' u!!l a!:!�dor!e� � by thousands ot stenographers, book-keepers, clerks, teachers and others daily using ink, chalk and chemicals. Wears just twl,�e as Ion g as �:;�r;;I ;�:!:-a.�sVel�:;' ����i��;t��Win ���' �e:a '�::d �g !��g£:;V:bo:�; �e ��k����::t:!��: a�U��d c��v�����g for your toillit 
WI.LLA IU> CH�MICAL CO. 7 Corn hill, Boston. Mass. 

Write 
to=day 
fo r free 
catalogue 

Mu l l i ns  Uns inkable 
" Stee l  P l easure Boats 

1 S-foot $29 00 boat , crated • seat five persons in comfort. able tor ladies and children. 

Made of steel. Practically indestructible Air chamber each end. Cannot sink. Can­
no

t 
leak. Require no caulking. [deal bOl.l,t for family use, summer resorts, parks. Guaranteed. Will The modern row boat � or pleasure, safety and durability. No other boat 80 deair .. 

W. H. M UL L I N S, 384 D epot St., Salem, Ohio 

SPEC I A L  MANUFACTU R I N G .  
DIES A N D  STAMPINGS TO ORDER. 

S P E C
'
L M A C H I NERY- M O DELS-EXPERIMENTA L  WO R K  D R O P  FORGING D IES AND D R O P  FORGINGS. HARDWA R E  SPECIALTIES E T C  M A N F D :rO ORDER.SEND SAMPLES OR DR:AW INGS FOR ESTIMATE S. WRITE FOR OU R BOO K LET. TH E G LOBE MAC H I N E  & STAMP ING C O. 9 7 0  H A M I LT O N  S T., C LE V E L A N D ,  O H I O . 

Export Trade 
Valuable hints on how to secure Export 

Trade sent gratis on request. Address 
EXPORT EXPERT 

Box 7'7'3, New Y ork 

SEt1�F��c��rli?.,st-L�t.W��!:' �:�I��e��f�:Dki!';: 
ville. N. Y. ,  until 1 O'c¥1,ck p. m ,  Monday, May 1R 191M. 
and then opened, for extending and Tepairing wbarf at 
New London Buoy Depot, New London, Conn .• in ae .. 
cordance with specifieat1ontsl, copies of Which. with blank 
proposa.ls �nd other information, may be had upon ap­plication to Ma�or William T. Rossell, Corps of Engi. 
neers, U. S. A ., Engineer. 

ELEOTR IC ITY :��or..�e �ttl!-J: T�e:a�'t 
Instrument, Electric Bell, Motor. 5 Books, 10c. eacb. BUBIER P U B L I S H I N G  CO" Box S, LYNN ,  MASS, 

Lubricating compounds, cprtain named, O .  
I" . Zurn Company . . . . . . . . . . . . . .  42, 496, 

lIedieine for the cure of certain named 
diseases, Sneezo Company . . . . . . . . . . . .  . 

42,497 W:JtJOJWW4-lI Corliss Engines, Brewers' and .t!ottJers· Machinerv. THE VIT,TER 
42,482 MFG. CO .. 800 Clinton ll"t., Milwaukee. Wls 

Medicines, certain named, G reenville Medi-
cine Company . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Oils and greases, lubricating, O . F. Zurn 
Company . . . . . . . . . . . . . . . . . . . . . . . 42,498, 

Paper, toilet, Scott Paper Co. . . . . . .  42,479, 
Pipes, brier, E. Deguingand & Son . . . . . . .  . 
Razors, Kraut & Dohnal . . . . . . . . . . . . . . . . .  . 
Remedies, dyspepSia, Underwood & Judd . .  . 
Remedy for pneumonia, Gowan Medical Co . .  
Rubber belting, Gorham Rubber Co.  . . . . . .  . 

42,481 

42, 499 
42, 480 
42, 476 
42,500 
42 , 483 
42, 484 
42,471 

MODELS l�e��:��!�P�d� ��JaI �C�i�e�. Exp er imenta l & Mode l  Work 
E. v .  BA I LLAR D . Fox Bldg,.  Frank l in Sq uare . New Y o rk. OVr, d: advicejree. Wm. Gardam & Son.MHi1 Rose St.,N.Y. 

�H' S C H W E R D T L E  S TA M P  C O . �, STEEL STAM P S ,  L E T T E R S  II< F I G U R E S  B R I D G E P O RT C O N N  
Rubber boots, shoes, and sandals, Bentley 

& Olmsted Co. . . . . . . . . . . . . . . . . . . . . . . .  . 
Rubber packing, Gorham Rubber C o . ,  

42, 472 t o  
Sewing m a chines a n d  attachments, Daws 

42,470 S P E C IAL MAO H I N ERY Tools an!I Dies. Model 
Costilo Machine Works. 60 �::&:�t.e.n���wy"':-� 42, 474 

Sewing :\>lachine Co. . . . . . . . . .  . 42, 503 to 
Sewing machines, a ttachments, and parts 

thereof, Singer Manufacturing Co . . . . •  
Shaft bangers, Standard Pressed Steel Co . . .  
Soap, laundry, Lenox Sprayer and Chemical 

Co . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .  . 
Stamps, premium, Sperry & Hutchinson Co. 
Talking machines, parts and supplies there­

for, and records, Universal � alking Ma-
chine Manufacturing Co.  . . . . . . . . . . . . .  . 

Trimmings and hardware for carriage tops, 
C randal Stone & Co. . . . . . . . . . . . . . . . . . .  . 

LABELS . 
"Cbickasa w Plantation, "  for molasses, C. 

E. C o e  • • . • • . . . . . . . . . . . . . . . . .. . . . . . . . . .  
i ' Commercial Seal, " for Cigars, A.  C .  Hen-

scbel & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Dr. White ' s  Specialty for Diphtheria , "  for 

mNliclne, W .  White . . . . . . . . . . . . . . . . .  . 
" Gold Coin Cattle Fattener, " for fattening 

foods for cattle, Gold Coin Stock Food 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

42,514 

42, 515 
42,516 

42, 477 
42, 475 

42, 502 

42,518 

10, 994 

1 0 , 999 

1 1 , 000 

1 1 ,009 

CHEMIOAL EXAMINAT IONS  R.-tN1f'S� 
D R. H. C. STIEFEL, BisseU Block, Plttsbnrgb, Pa. 

The National Sheet · Metal Werks is especially ���r.�� !g::,���r�.
u
*,�f,h':,'t1P�':�f:;'��p�= speCIalty. 

The National :Sheet Metal Co., Pern, Ill. 

NOVELTIES & PATENTED ARTICLES 
MANUFACTURED B Y  CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOOL WORKS, CLEVE L A ND. O. 

EXPORT T O  SWITZERLAND. 

MASON 'S  N EW PAT. W H I P  H O I STS 
save expense and liability incident to Elevators. 

Adopted by principal storebouses in New York & Boston 
Manfd. by V OLNEY W. MA SON & CO., Ine. Provldence, ](. I., U. S. A. 

" G old Coin Egg-a-Day Poultry Food, " for 
poultry food, Gold Coin Stock Food Co . .  

. ' G old Coin Foot Remedy , "  for live stock 
medicine, Gold Coin Stock I!'ood Co . . . . .  

Gentleman, having first-class connections. wishes to 
1 1 ,005 represent first-class American exporter or manufac­

turer. Address Z. N. 2939. RODOLPHE MOSSE 

S T A  M . M E R E  R S  
Anabsolute cure at The Massachnsetts School, 

'l PARK 8QUAR �, BOSTON, MASS. References frolQ maDY pupi ls. Pampblet sent on request. 1 1 , 001 Zuricb. -Z. a 2893c-
iVo fee 'Unless cure£!. " Gold Coin Germ K iller , "  for live stock 

medicine, Gold Coin Stock Food Co . . . . .  
"Gold Coin Hog Fattener, " for hog fattening 

1 1 , 002 MAOH INERY  SALE L�:rHES, Drill Presses 
• MIllmg and Screw Cut-

11 008 ting Macblnes. Key Seater, Planer, Sbaper, and Wood GOV'T A U C TION SA LE CATALOG GUNS 
Pistols, Military Goods (I llustrated), 150. 

mailed 6c. stamps. F. Bannerman, 579 Broadway, N. Y 
foods, Gold Coin Stock �'ood Co . . . . . . . .  . 

HGold Coin Quick Cure Condition Powder, " 
for condition powders for live stock, 
Gold Coin Stock Food Co . . . . . . . . . . . . . .  . 

, I Workl� Macbinel"l'. Write for list. 
W, J. HA YES, Trnstee of the C onrad Motor 

11 , 007 1417 Niagara S�:'e�r
,
iage C,? , B�nkrn��FFALO, N. Y "Gold Coin Scientific Heave Cure , "  for 

live stock medicine, Gold Coin Stock 
If'ooo Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

"G old Coin Special Horse TOllic, " for horse 
tonic, Gold Coin Stock Food Co . . . . . . . .  . 

" G old Coin Worm, Powdpr, " for live stock 
medicine, Gold Coin Stock Food Co. . . . 

" G rape Nut Bread, " for bread, Kopp & 
Mordan . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Harmony Brand , "  for canned salmon, R .  
D. H u m e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Louisiana Purchase Souvenir Puzzle, "  for > 
puzzles, L. F.  Jordan . . . . . . . . . . . . . . . . .  . 

1 1 ,003 

1 1 , 006 

1 1 ,004 

10,991 , 

10, 992 

11 , 010 

A M OTOR·CYCLE at SMALL COST 
By using one of our attacbable 
outfits. We bave a complete line 
�!8��r�:�r��

o
l��S�VO�. :

d 
ao-

Lowest prices. Send stamp for 
cata�'f.�'i5FEY MF G. CO, 
2'120 Brown St., Pblls., P ... 

WHIL� THEY LAST 
ThIs Spark Plug- Is r e c 0 gn h e d  the  world "Over 8 8  the best ever made. Abso-

"MaItinatte, "  for beverages, A. L. Saake . .  
"Paraiso Mineral Water, " for mineral 

water, A .  E .  Seamell . . . . . . . . . . . . . . . .  . 

10, 997 

S . It' Manufactured. SPecial macbinery peCI} Ie' b n l l t . Nye Tool & Machine 10,995 U .)  '" orks, 2UO 80. Clinton St., Cblcago. 

�u��lfl��fwitha1;;� �o:;}!:�:: �� postpaid. 
HERZ & CO., 55 Grand Bt., New York 

" Pineapple Soda , "  for carbonated beverages, 
American Soda Fountain Co. . . . . ' . . . . .  . 

. 'Regina, " for music boxes, Regina )Iusic 
Box Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Sugar G len . "  for molasses, C. E. Coe . . . .  . 
" ' Swansdown Preparf"d Table Salt, " for 

table salt, S. S. Pierce Co . . . . . . . . . . . .  . 
"Wedderburn Rye , "  for rye whisky, J. Wed-

d erburn • . . . • • . • . . • • . • • • • . . . . . . . . • . . . •  

PRIN TS. 

10, 996 

1 1 , 0 1 1  
10, 993 

1 0 , 990 

10, 998 

"Don't Suffer and Cuss Buy Yonr Sboes 
From U s , "  for shoes, O. McCormick .. . . .  981 

" Extra Pale , "  for bottled beer, Wm. J .  
Lemp Brewing Co.  . . . . . . . . • . . . . . . . . . . .  985 

"Faultless Day Shirts, " for day shirts, E. 
Rosenfeld & Co. . . . . . . . . . . . . . . . . . . . . . . .  978 

"Faultless Night Shirts, " for nigbt shirts, 
E .  Rosenfeld & Co. . . . . . . . . . . . . . . . . . . . .  979 

"Faultless Pajamas, " for pajamas, E. 
Rosenfeld & Co. . . . . . . . . . . . . . . . . . . . . . .  980 

"New Styles Always on Hand , "  for shoes, 
O. McCormick . . . . . . . . . . . . . . . . . . . . . . . . .  982 

"Ontostay, " for bat pins, J. Uhry . . . . . . . . .  977 
"Our Customers Smile, " .for shoes, O. Mc-

Cormick . . . . . • .  . . . . . . . . . . . . . . . . . . . . . . . 983 
"Poole Pianos, " for pianos, W. H. Poole . . .  986 
"Tbe Beer to Wbicb tbe Soutb Points Wltb 

Pride," for beer, Chattanooga Brewing 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  984 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print Issued since 1 863, will be furnlsbed from 
tbls office for 10 cents, provided tbe name and 
number of tbe patent desired and tbe date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by tbe in. 
ventors tor any of the Inventions named jn  tbe tore-
going list. For terms and turtber partlcnla .. , 
,.d4res. MUDD ... Co., 861 Broadway, New York. 

$ 'f !J 7 50 

Self.lubrlcatlng two· cylinder opposed motor in forward bonnet. Cylinders 5x� in. Bevel- · 
gear drive. Drivi� pinions and geaTs as strong as found in most cars of twice the .weight. 
All·metal clutch running in ' 011. Positive controlling levers wltbout notcbes or mdlces. 
Easiest of all gasolene cars to operate and maintain, . '  $ 000 30.3:J HORSE.POWER TOURING CAR, .' . • • . •  • -t, Most p'owerful and efflc1ent car of its welg!:tt. Can"!pY top, Limousine or Surrey body to order. $3 �OO �.30 HORI!lE.PO W ER TOURIN G CA I£.. • • • • • , The car that holds the Cht��New York record. uanopy top or Limousine body to order. $8<C0 r.EW MODEL ELECTRIC RUNABOUT, • • • � Lightest, fastest and most etlic1�nt vehicle in Its class. .tt. l 608 " ELBERON " ELECTRI C VICTORIA, . . . . . .. , 

Catalogue wm be sent on request. �1!� 8�e�i!3 :�:i:U� ��fc��m:;:�e:��i!h;o;::rCarr1ages and Commerclal Vehicles. , �  

EL'ECTRIc'VEIHCLE CO- 'HARTF:()f{:irCONN' 
'New York, 1 34-1 36- 138 lVest 39th St. (Opp. Metropolitan Opera House.) 
Chicago, 1413 nichigan Ave. Boston, 74·78 Stanhope St. 

Membtlr .Association of LIcenseJ Automobile Manufacturers 

© 1904 SCIENTIFIC AMERICAN, INC



Winton is Kingl It Wears the Crown 
of Excellence 

Abso] ute air governor, guaranteed tires. inde-
������!:iO�an�����bl�e��f{�¥;{�IY ig�AY��� 
$2, ii OO f. o. b. Cleveland. Prompt deliveries. 

THE WINTON MOTOR. CARIUAOE CO. Cleveland, Ohio 

Orient Buckboard 
� �  
Witb 

Two Speed 
Price, $425 

4 H. P. 
Weight. 500 Ibs 

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

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

WALTHAM MANUFACTURING CO. 
Walthaln, Mass. --------CIIARTEIt 

GAS and GA!olOLINE 

For All Work. 
Stationaries. Portables, HOlsters, Pump. ers. Sawing & Boat Outfits. 

Semd jar Catalogue and Testimonials. 

State Yonr Power Needs. 
CHARTER GAS E N G I N E  CO . ,  Box 1 4 8 ,  STER L I N G ,  I LL. 

S C al � � All varieties at lOwest prIces. Best RaH
.
road Track and 'Vagon or Stock Sca�es made. Also 1000 useful artICles. including Safes. SewIng }lachines, Bicycles, Too l s. etc. Save Money. Lists Free. CHICAGO SeAL lU CO .. Chicago, III 

What Is  Daus' Tip-Top ? 
TO PROVE. that Daus' " Tip .Top " is 
the best and slmplest device for m:lkin� 
!��ie�(1:��t)����nl::�'�::l�ti��l;:� �itt 

ship eompJete duplica·or, cap size, 
without depo�it. ou ten (10) 

��.�:: ¥:�ko leM8 '5 
t.rade- di�COUllt o£ Net 
SS).-3 per eent, or 

The Felix K Dans Duplicator Co., Dans Bldg , 111 John St" New York 

Coats of Arms 
Established for Trade-Marks, Stationery. Carriage and Auto· Panels. Etc. 

Genealogies Traced. Colonial Records and Registers Scrutinized. 
Revolutionary lJineages. 

St. Botolph Research BUl'eau 
181 St. Botolph St .. BOSTON, MASS. 

Sh ippers B uye rs 
Clerks Managers 
Salesmen Bookkeepers 

Superintendents 
Fo re m e n  
Ste nographers 

The development withih ten years of Scientific 
B U S I N E S IiiI :S Y S T E M  marks a new 
X�cJ\�7�df�y bft�h�:.,oe��f Wr�� �aWig��:�: tation who make it a business (not of auditing) but of systematizinq facLories and stores from receipt of goods or raw material to output. Others who have learned the principles of Modern Business SYRtem are filling lucrati ve po· sitions in factories or stores. The demand for men so trained greatly exceeds the supply. For full particulars address Dept. B. 
BOSTON SCHOOL OF BUSINESS SYSTEM 

227 Washington St. , Boston, Mass. 

CRUDE  ASB ESTOS  
D I R E CT F R O M  M I  N E S 

P R E PA R E D  R . H .  M A RT IN ,  ASB'ESTOS F I B R E  OFr lC E, ST . PA U L  B U I L D I N G  
f o r  Manufactu rers u s e  220 B 'way, New Vork. 

IfWrJJ£T OIL 1P.P:�t:TN�� uEA TRY.'" C'H'B IS  LY. a co. . , .. HOT-BOW ,. C'If I CA60,"-_'" 
15 to 111 Clinton Street. 

Scientific AlDerican 

WONDER of the AGE 
Jackson's Patent High Head Centrifugal Pump. Guaranteed t o  raise water 
1.000 feet or more and maintain an efficiency of from 70% to 84%. First choice of the Engineer for CIty Water Works, Draining Mines. Hy-
1f:���ifit:71��i::;��d a�dClj;Wl�li�n���d. Bea��t����;V§�?t fOI' 

BYRON JACKSON MACH I N E  WORKS, • • S A N  FRA N C I S C O ,  CAL. 

9 1n. and II �n. STAR" 
Foot Lathes 

9 lD. to '4 lD. " Power Lathes 
70 in. and ,z in, Speed I,athes 

FOOT AND POWER 

" STAR " LATH ES 
High.grade screw·cutting engine I.athes, with 

forged crucible steel hollow spindles, phosphor 
bronze bearings, gear-driven reversible feeds with 
strong friction drive in apron, our patented spring 
nuts which allow quick shifts of change gears, also 
Draw-in Chuck, Gear-Cutting, Milling and Taper 
Attachments if desired. 

Suitable for electrical and repair work, model 
makers, gunsmiths, technical schools and fine, ac­
curate machine-shop and tool-room service. . 

Ask for COMPLETE DESCRIPTIONS. 
THE SENECA FALLS MFG. CO. 

656 Water St. ,  Seneca Falls, N. Y., U. S. A. 
(78) 

·Worlds Fair� St. Louis� 
Head Office. 3 0 g  Broadvvay, NewYorki 

The Value 
Added to a House 
by a good tin roof is more than 

the difference in price between 

" Taylor Old Style " roofing tin 

and the cheapest tin that can be 
made. This is true whether you 

build for dwelling or se1ljng 

This and other roof-proof truths are 
in the book "A Guide to Good Roofs" 
free to all who want weather-tight 
roofs. Architects, builders, and metal 
wJrkers will, if they s e n d  t h e i r 
n a m e s and addresses, receive free 
each month " The A r r o w, "  a little 
paper which hits the bull's eye more 
frequently than s o m e  publications 
more pretentions. It also tells about 
tin. 

N. (1/1. G. T A Y L O R C O M P A N Y  
Philadelphia 

Established 1810 

ACCVRATE 
RELIABLE 

DURABLE 

As the writing on the obe· 
lisk is a par t of the stone, so 
the writing of the new In­
delible copying pencil­
Dixon's Eterno-becomes 
a part o f  the paper, and 
wears so long as there' s a 
scrap of the paper left. For 
all business purposes. 

Writes Black 
Copies Purple 

STYLl&l! � 
EFFECTIVE 

IN DESIGN 

VVAT C H E S 
We know that onr watches will do what we expect of' them, thel',�fore, it is easy to nnqu estfon­

ably guarantee every watch we make, f'rom the cheapest to the most expensive grade . 
THE N EW ENGLAND WATCH C O . ,  37 ®. 39 Maiden Lane. NeW" Yorh 

')' Snow Hill, London. England 

A Pra(ti(al Car for Ameri(an Roads. 
Three Speeds and Reverse, Slidin� Transmission, Inter­locking Devices 1.1broug-hout. Bevel Gear Drive Direct in TOp Speed. 
2 cYlinder upright motol', 1 8.20 Horse Power. 
4 32-31) 

Prices $2,300 to $4,000. 
Aluminum Bodies. Canopy Top or Ljmousene Types. Descriptive Catalogue sent upon reque�t. 

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

P O P E  M F G. 
COMPANY 
'BIcycle Innovations 
TWO - SPEED G E A R AND 
NEW C O A S T E R BRAKE 

Greatest Improvements since the coming 
of the Chainless 

Pope Quality in Every Wheel 
Catalogues free at our 10,000 dealers' stores, orany 
one Catalogue mailed on receipt of a two·cent stamp 

n.ECHANICALL Y 
FASTENED 

F i s k  
Tires 

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

Chicopee Falls, Mass. 
BRA�CHES Al'o""D REPAIR DEPOTS : Boston, Spriu!-,rfield, New 

York, PhiladelphIa, '\Tashillgton, Syraeuse, Buffalo, Detroit, 
Omaha, Chicago, St. I,ouis. Minneapolis, Denver, San Fran 
cisco, Los Angeles, London, Eng-. 

kinds hecause 

Patented Friction Plug. 
which absolutely 

PREVENTS S LI P P I N B  
and doubles the wearing qualities ·of the 
heel . Gives pleasant and healthful resilient 
tread without causing that " sneaky n feeling. 
No holes to carry dirt into the honse. Ask 
yonr dealer for it. Sent by mail upon receipt of 
35 cents. Send outline of heel. 

Jobbers and Dealers Wanted Everywhere 
$1 ,500 IN PREMIUMS FOR SELLING 

THE FOSTER 

Send for fnll particulars 

FOSTER RUBBER COMPANY 
370 Atlantic A venue Boston , Mass 

ORDER BY MAIL 
�:I:X.LE � · IS  

Famous Arch Supporters 
can be worn in any make of shoe. Light, comfortable, win wear for years. Made by hand with alJumi­num. Hol d s  arch in place, prevents f�futt�t i��1 �eci�:v:�IR;-:��ton�:f:! 
53.iiO, draft, express or P. M. O. state your size and width. 

Edmund W. Mlller. 1 A  !ii1,omerset Street, Bo�toJl, l.l.UI!!I!!. 
Manufacturt::l 01. Maier'!, > .  _ {c:!..,rm " Boots and Shoes 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1  �3. Price 10 cents. For sale by MunD & C o .  and all news_ dealers. Send for catalogne. 

H O R O L O G I  C AL D E PARTM E NT 
BRAD LEY POLY'J'ECHNIC INSTITUTE 

Formerly Parsous Horological Institut 
PEORIA, ILLINOIS 

LAR G E S T  and BEST 
Wi-T C H  S C H O O L  i n  A M E R I CA 

"�e teach Watch Work, Jewelry, En· 
g-raving, Clock "\Vork, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 

BE LAZY -and take it easy , as you can do by wearing the I f  Lightweight " PRESIDENT SUSPENDER-two ounces. 
Any store Soc and $1 .00 or postpaid for choicest patterns. 

TH£ C. A. I!DGAH.TON MFG. CO., Box 3IO . Shirley, Mass. 

© 1904 SCIENTIFIC AMERICAN, INC




