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THE BATTLESHIP "MISSOURI" DISASTER. 
'1'he awful calamity that befell the battleship "Mis­

souri" on Wednesday, April 13, when Ehe was en­
gaged in target practice off the port of Pensacola, is 
the latest of a series of similar accidents which have 
occurred within the past few years on our own and 
foreign warships.  Some eighteen months ago, while 
the Russian battleship "Sissoi Veliky" was firing her 
forward pair of 12-inch guns, there was a terrific ex­
plosion, which killed every man in the turret, and com­
pletely wrecked the interior of the same. The massive 
top of the turret was blown bodily into the air, and 
half of it, falling backward upon the deck, killed 
twenty-eight men that were standing there in a group. 
About six months later there was an explosion during 
target practice in one of the turrets of the 12-inch guns 
of the British battleship "Mars," which resulted in 
great loss of life. Then followed the fatal explosion in 
one of the 8-inch gun turrets of our own battleship 
"Massachusetts ." In each case it was impossible to 
determine definitely what was the cause of the explo­
sion, the various boards of inquiry being able merely 
to suggest various conditions which might have ren­
dered the explosion possible. In the present case, be­
cause of the fact that every officer and man that was 
in the turret of the "Missouri" was killed, it is likely 
that the disaster will  have to be written down as one 
of the unexplained mysteries of which there are so 
many to be recorded in the history of the use of ex­
plosives both on sea and land. The least that we can 
say for the unfortunate dead is that at the present writ­
ing there is not the faintest shred of evidence that 
these noble fellows were doing aught but discharging 
th eir duties with that intelligent care and conscientious 
fidelity which have won for our navy its high reputa­
tion throughout the civilized world. Such accidents at'! 
these are a part of the perpetual risks which are taken 
by those who serve their country ·on· the high seas­
risks that are by no means confined to the hour of bat­
tle, but are present and are always seriously contem· 
plated by officers and men when ammunition rooms 
are opened, guns are cast loose, and the terrific weap­
ons of modern warfare are put to the test. 

Most earnestly do we deplore the unseemly and offi· 
cious haste with which such a large section of the 
press seem ready to rush into an ill-timed and most 
ungenerous suggestion of carelessness and incompe­
tence, almost before the victims have breathed their 
last breath in obedience to the call of duty. Whether 
on the Russian "Sissoi Veliky," the British "Mars," or 
the American "Missouri," the victims of theEe shocking 
disasters are as fully entitled to the honors of naval 
heroism as if they had died in the fiercest climax of 
a great sea fight. 

The board of inquiry, when it comes to investigate. 
will carefully sift out what scanty evidence is forth­
coming, and if there he any blame, we may be assured 
it will be rightly placed.  But just now it looks as 
though the only criticism that could be made is that 
the accident may have happened through the rapidity 
of the firing. If this is the case, it will simply mean 
that our gallant sailors have died because they wer� 
striving for that very proficiency in the handling of 
th eir guns, which it has been the effort of our own and 
foreign navies to promote to the highest degree. 

The accident happened to a modern 12-inch 40-ca1l­
ber gun of the latest pattern built for our navy 
These guns are probably the most effective 12-inch 
guns in existence to-day, having a greater energy per 
weight of gun than any 12-inch pieces at present in use 
in any navy. It  should be distinctly understood that 
the accident is in no way attributable to the gun itself. 
Briefly stated, what happened was as follows: 

The ·left-hand gun, which. had already been fired sev· 
eral times during the target practice, was b�ing load· 
ed, and the projectile had been rammed horm, together 
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with two of the four 90 -pound bags of powder which 
go to make up a 360 -pound charge. The projectile, 
therefore, was in place, two bags or 181) pounds of pow­
der were rammed up snugly agaillEt the base of the 
shell, and two other bags were in line with the breech 
of the gun and about to be rammed home, when the 
first half of the charge that was in place suddenly 
ignited ( nobody knows nor probably will ever know 
why or  how ) and the gases, rushing out of the breech, 
ignited the 180 pounds of powder still remaining in the 
charging tray. This, of course, produced an enormous 
mass of flame and heat, and probably portions of the 
burning powder fell through the well, which opens 
through the floor of the turret, down to the handling 
room below. On the fioor of the handling room were 
four charges, or about one and a quarter tonE', of pow­
der, which was immediately ignited, and added its 
awful volume of flame to that of the burning mass 
above. There is a mournful consolation in the certain­
ty that in the suffocating fumes and fearful heat of 
that conflagration the death of the twenty-nine officers 
and men must have been practically instantaneous. 

Among the many explanations of the disaster, it has 
been suggested that there may have been what Is 
known as a "back blast." That is, that when the 
breech was opened, a certain amount of unburned 
gases, remaining in the gun after the previous dis­
charge, were blown back through the breech, and meet­
ing with the oxygen of the air, ignited. The "back 
blast" is not an uncommon occurrence during the fir­
ing of big guns, especially if the wind is blowing 
toward the muzzle of the gun; but the flame produced 
is instantaneous and not very fierce, the officers being 
able to stand within a foot or two of the fiash without 
suffering any harm. It is difficult, however, to under­
stand how this could have cauEed the ignition of the 
charge; for when the breech is opened the ammuni­
tion carriage is, of necessity, some d istance below the 
breech of the gun, being at the time on its way up from 
the handling room below, so that if there was any back 
blast, it must· have happened several s econd" before tlie 
powder was hoisted to the breech of the gun, and in that 
interval of time the gases remaining in the gun would 
probably have cooled down below the ignition point, 
and the danger would be passed. FUrthermore, the 
shell had been rammed home into place at the forward 
end of the powder chamber, and its copper rifling band 
was practically sealing up the bore. That there was 
any burning fragment of the "canvas" bags, in which the 
powder of the previous round was held, remaining ill 
the gun, is extremely unlikely, for the reason that the 
so�called "canvas" is made of pure wool, to insure its 
immediate combudion when the charge is fired, and 
the fierce white heat of the gases in the powder cham­
ber at the instant of explosion is such that every frag­
ment of the bag is instantly consumell. Furthermore, 
the breech box, powder chamber, and bore of the gun 
are drenched with a powerful spray of water between 
each round. From the above considerations it will be 
seen how difficult· it is to connect the explosion of the 
smokeless powder with the ignition of left-over gases 
or  burning fragments from the previous round. As 
we have said, the disaster is at present a profound 
mystery. It is very doubtful if the forthcoming inves .. 
tigation can do much to solve it. 

. ' . .  
THE ADVANTAGES AND DRAWBACKS OF TURBINES FOR 

OCEAN STEAMERS. 
Further particulars of great interest that have come 

to hand regarding the report of the turbine commission 
will, in some respects,. cause considerable surprise. 
In the first place, it wa'! found that, contrary to the 
generally accepted belief that there would be a con­
siderable economy of weight in the turbine as com­
pared with· the reciprocating engines, the use of tur­
bine machinery to develop the 70,000 horse-power 
required for the new Cunarders wil l  mean a sav:ing of 
only 300 tons over the weight that would be required 
if reciprocating engines were used. This statement is 
rendered the more sigr..ificant when we learn that the 
commission advised the steamship company .. not to/ely 
u pon this saving by adding 300 tons to the cargo. or 
other accommodations, but rather to hold it in reserve 
to be incorporated in the motive power, if need 118, ,as 
the designs .of the turbine machinery are .worked out. 

The commission admit that the most important dis­
advantage of the turbine. is the lack of economy at 
low speeds; but they consider that, as the new ships 
will always run at a uniform speed of 24% knots, this 
con sideration doc not enter into the problem. They 
state that because of the high sustained speed, the tur­
bines may be depended upon to realize their best 
economy, and the coal and steam consumption will be 
p,uperior to that of reciprocating engines. At the same 
time, it is surprising to learn that, although the tests 
made on land between reciprocating and turbine en­
gines when both were engaged in driving electrical 
gen(,rators showed a marked superiority in economy 
for the turbine, especially where superheated steam 
was used, the tests made in the English Channel be· 
tween a turbin�propelled vessel and one driven by 
reciprocating engines showed a superior economy of 

only two per cent in favor of the turbine .  Marl,od 
economy,' however, is predicted for the large turbines 
because of the great reduction of the staff in the engine 
room, and of the small amount of lubricating oil used, 
and the absence of this oil in the exhaust steam. 

The arrangement of the 'power on four shafts will 
provide two steam units, each with one high and one 
low pressure turbine; and should there be any break­
down of one shaft, turbine, or propeller, it would be 
poss ible to continue under the three remaining shafts. 
But for the reason that the turbine can carry a much 
greater overload than the reciprocating engine, it will 
be possible to reduce this twenty-five per cent of lost 
power EO very materially that the speed would prob­
ably not fall more than ,a mile or a mile and a half 
per hour below the normal speed; that is to say, one 
of the new turbine boats would be capable, if she 
fractured a shaft, of proceeding on hEr voyage at a 
speed of from 23 to 23 V:J lu;ots an h our. Here alone 
is a great gain in efficiency which, in itself, we think is 
sufficient to guarantee the very radical step which is 
about to be taken . 

.. �. I" 

EXPERIMENTS MADE AT THE LABORATORY IN THE 
CATACOMBS; EFFECT OF DARKNESS UPON ANIMALS, 
ETC. 

M. Armand Vire gives an account of some experi­
ments which have been carried on at the biological 
laboratory of the Catacombs. The laboratory was in­
stalled in 1896 for the purpose of observing the in­
fluence of Ijght and darkness upon different animals. 
It has two distinct parts, one of which is underground 
and is located in that part of the Catacombs lying 
under the Jardin des Plantes, while the second part 
consists of an aquarium building in the Zoological 
Gardens. In the first portion the experiments are car­
ried out upon animals which are constantly kept in 
the dark. On the contrary, it is the subterranean 
animals which are observed in the second part, and 
they are exposed to dayl ight in order to study the modi­
fications which may be thus brought about. 

Regarding the normal animals which are kept in the 
dark, these are especiaily the Crustaceffi, Batrachians, 
and different varieties of fish. The crustaceans (Gam­

marU8 fluvia.tiiis) showed the following phenomena: 
The gray pigment disappears by patches which increase 
in size until the entire disappearance of the color. 
The eye remains normal at first, but after a year it be­
comes slightly mo dified in the forepart, although upon 
dissection no change is remarked in the retina or the 
optic nerves. On the contrary, the organs of smell, 
touch, and taste show a marked hypertrophy at the 
end of a few months. Their length increases gradu­
ally until the organs have their dimensions tripled. 
The observations seem to show that the organs which 
are now useless, such as the eye, tend to subsist for a 
considerable time, and this explains in a certain de­
gree the presence of these residual organs in a number 
of animals, and which could not be accounted for ex­
cept by this conservative action of the organism. The 
parts which now become more useful, such as the hear­
ing, touch, and smell, owing to the disuse of the eye, 
take at once a development which accords with their 
increased functions. 

In the case of the fish a singular phenomenon was 
observed. After remaining for five years in the dark . 
the eye of an eel increased in size until it became 
double its usual volume. This fact would appear to be 
in contradiction to the preceding, if it is not remarked 
that the optical nervous system is somewhat reduced, 
showing thus that the hypertrophy of the external 
organ will no doubt give place later on to an atrophy. 
This fact has been observed as far back as 1831 by 
Eudes Deslongchamps, upon an eel which was taken 
from the bottom of a well. Another fact remarked iil 
connection with the ·fish is a reductiufl of the length 
in the dark. In the' case of twelve gold cyprins 
(Gara88iu8 auratu8), six ·were placed in the Cata­
c ombs and six in the light. The food was the same 
for the two portions. After two years the specimens 
kePt in the dark changed their color to a pinkish white. 
Their length became only one-half that of the second 
lot, which retained their fine red tint. 

The subterranean animals which were kept in the 
light in order to observe the modifications which might 
occur were mainly crustaceans (Niphargu8 Plateaui, 

obtained from the Catacombs and elsewhere; Vireiq. 

burgtlnda and V. berica, from the Italian caves), and 
batrachians (Proteu8 anguinu8, from Austrian caves). 
The crustaceans laek the eye and optical nervous sys­
tem, that is, all the organs which are capable of re­
ceiving luminous impressions. The latter specimens 
have the eye atrophied and covered by the general 
tegumeitt. Nevertheless, all  the specimens are sen­
sitive to light and show by very distinct reactions that 
light is disagreeable to them. This is probably not a 
direct perception of the light, but a sensation of a, 
chemical order which is transmitted from the pigment 
cells to the brain by the general nervous system. In 
fact, after several months experiment, the Proteus com­
mences to assume a color; at first this is light and dif­
fused, then it becomes darker, ending in a violet black 
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coloration with occasionally a series of small yellow 
patches, except under the head and body, which rcmain 
white. With the crustaceans the action is much slower 
and as yet only sl ight black patches have appeared on 
the skin. I t  is expected to make a series of experi­
ments upon mammals iIi the undergroun d laboratory 
as soon as a good system of ventilation is installed in 
order to supply the necessary fresh air. . . . , . 

THE CAVES AND DENE-HOLES AT CHISELHURST. 
BY M. H. H. MAOARTNEY. 

Chiselhurst, the l ittle Kentish town eleven miles out 
of London, is very proud' of itself just now. And with 
good reason. Its long-despised chalk pits, of which no­
body took any account except when from time to time 
somebody fell down them, now turn out to be ancient 
British cave· dwellings which ean vie in extent with the 
Breton subterranean dwellings in La Vendee of which 
Victor Hugo makes mention in his great novel "Quatre­
Vingt-Treize." The last summer was the first year 
that they have been recognized for what they really 
are, and therefore they have not as yet been fully ex­
plored. But enough has already been done to give the 
vil.itor a good idea of the haunts of the ancient Brit· 
ish troglodyte, and to show tl{at these caves are among 
the most marvelous triumphs of early engineering. 

From the Chiselhurst station to the caves is only 
a few minutes' walk, but even in that short time I 
passed over historic ground; for close to the caves is 
a double rampart some twenty' feet deep, the sole reo 
mains of the old covered way which led into the Brit· 
ish camp, portions of which are still to be seen., Just 
beyond is. a hill crowned w ith woodland which forms 
the extreme outskirt of the mighty Anderida Weald. 
In this hill lies the entrance to the caves. As I stood 
for a moment peering into the inky darkness, my guide 
switched on the electric l ight. Fancy electric, l ight 
being installed in these old caves! It was hopelessly 
incongruous. But the effect was splendid. I looked 
down a long gallery some 1 50 feet long, 1 2  feet high, 
and 1 5  feet wide, the chalk walls of which took the 
green and pink tints of the l ight in a w ay which would 
have been impossible in a cavern of rock. The whole 
scene reminded me of a representation of Aladdin's 
cave at a Drury Lane pantomime, but there were no 
stalagmites and stalactites, which are indispensable to 
the stage cavern. The walls of this first part are 
roughly hewn with the pickaxe in a very different 
fashion to the walls of the Temple itself, which we 
afterward visited. We came almost immediately upon 
the first of the many dene·holes. These dene·holes 
are shafts, about 3 feet 6 inches in width, coming 
straight throur:h the thanet sand into the chalk, and 
were made by the ancient Britons during the Keltic or 
Iron Age. The shafts serve a two-fold purpose. The 
Britons not only shot their grain down them, but in 
times of danger swarmed down them themselves either 
by means of steps cut in the sides or by a notched pole. 
At the pottom of each dene·hole were six or eight 
compartments, in which the people l ived till the danger 
had passed away. An attack on these refuges must 
have been futile. For as only one man could possibly 
descend at a time he must have fallen an easy victim 
to the Britons awaiting him at the bottom. Or, again, 
to try and smoke out the refugees must have been 
equally futile, s ince the British wasps need only have 
given a few blows with their picks upon the soft 
walls to make an entrance into the next set of cham­
bers, with which the ground is literally honeycombed. 
But to-day these sets of chambers are not the self­
contained flats that they used to be, for when the 
Romans captured Kent they cut passages intersecting 
tbese chambers in the hopes of thus destroying the 
power of the Druids. The dene-holes too are almost 
all blocked up and built over, but I was shown one 
up which I looked to see the sunlight 85 feet away in a 
villa garden. It was like looking up a huge factory 
chimney. 

By this time we had left behind the electric light 
and depended only upon a single hand-lamp. We had 
now come to the Druids' treasure·chamber, the s ize of 
which can be clearly traced upon the ceiling. But 
though the chamber has been broken down, the pass­
age leading from it toward the Temple is still perfect. 
And a tiny, little zig·zag passage it is, only wide 
enough to admit one man at a time and not high 
enough to allow a fair·sized man to stand upright. 
On both turns it is guarded by a chamber large enough 
to allow the sentinel to swing an axe. The seat, too, 
on which the sentry sat and waited for "something to 
turn up" still remains, and I seized the opportunity to 
sit down and make a few hasty notes. The passage 
was once still more secure, the entrance being a hole at 
ground level, so that the sentinel had merely to bring 
his axe down on the head of the would·be Bill Sykes 
as he crawled along on his belly. 

Just a little way beyond the end of this passage my 
guide suddenly stopped and turned his lamp upon a 
cranny in the roof. "Look up there," he said in an awe­
ins�i�ed tone; "there are the petrified remains of an 

ichtjlyosaurus who was caught here when the sea re-
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ceded from this part of the land." One great dark leg 
is all  you see, the body of the creature being imbedded 
in the chalk. My guide now showed signs of giving 
me some statistics "pitched 1Il the key of emotion" 
based upon the fact that the sea takes 100 years to 
form an inch of chalk, but providentially we had now 
come to the well supplying the place. The present 
depth of the well is 53 feet. I lit a piece of paper 
and dropped it down. As it  fluttered down I could see 
how carefully the sides had been "flinted·in," if I may 
coin the expression, while the steadiness of its flame 
testified to the purity of the air.  

We were now in the very Temple itself, built in 
the Druidical sign of the c ircle. The walls here are 
exquisitely made, and still bear the marks of the 
triangular iron pickaxes with which they were fash­
ioned over 2,000 years ago. The floors, too, are much 
harder in this part than elsewhere. Apparently a 
cement was made of burnt flints and chalk and the 
floors were then flooded. There are six altars still 
surviving, which seem to be arranged in pairs. The 
first and the last are single altars, two are double 
altars, and two have priest·chambers attached to them. 
These priest·chambers also are beautifully made and 
are semi-circular in shape. In one the natural under­
stratum of the chalk has been washed by iron pyrites 
which has given the roof a lovely color rather l ike 
that of a copper-beech. It is a significant fact that 
these altars follow the sun, being almost exactly orient­
ated; which certainly seems to indicate solar worship 
as the religion of the ancient Britons. The altars them­
selves bear no traces of any ornamentation. It has 
been conjectured that they were used for human sacri· 
fice. The caves beyond the Temple, which were our 
furthest point ( though my guide told me that he had 
explored another five miles), are, curiously enough, 
built in the rough sign of a cross. Whether this is 
accidental or not is unknown. The nave, as it were, 
has innumerable dwelling rooms and passages open­
ing off it. This part in fact is a regular labyrinth and 
may have been deS ignedly made so. The part of the 
Minotaur was played by my guide's pet dog, which 
had missed him and came tearing out of the darkness 
after us in a very eerie fashion. An interesting point 
about these dwelling rooms is that they are never 
placed exactly opposite to one another, so that the 
inmates of one could not have overlooked their neigh­
bors across the way. Another remarkable thing is 
the extraordinary acoustics of the place; the whisper­
ing gallery of St. Paul's is not in it. And so back 
again through the Temple, and the treasure·room 
passage� and the first great gallery, out into the bright 
sunshine. For me to attempt to criticise the various 
theories which have been put forward about the place, 
would be out of place here. I have contented myself 
w ith jotting down the history as told me by the 
guide. One thing may be confidently p.redicted: we 
do not as yet know anything like as much about these 
caves as we shall after further exploration. And ex­
perts are now hard at work upon them. 

NEW l:'ROCESS OF MANUFACTURING OZONE. 
For the past few years the great importance of 

ozone for hygienic and industrial purposes has been 
more and more recognized. The general use of this po· 
tentiated form of oxygen was, however, restricted on 

. account of the expensive method of its manufacture. 
The English engineer Elworth i.. now said to have 
found a process for manufacturing ozone that is much 
simpler than those used heretofore and that permits of 
a larger production. 

Ozone is by him produced in an apparatus into 
which atmospheric air is forced by means of an air 
pump. An electric alternating current " .of ,3 amperes 
at 1 30 volts, transformed to a potential of 1,100 volts, 
is then introduced. Through electric discharge in the 
apparatus, ozone is engendered. The air introduced 
into the apparatus is forced through an ingenious sys­
tem of pipes; and, having become highly ozonized, 
escapes with great velocity through a pipe which con­
ducts it ad libitum to the places and the objects in­
tended to be treated with ozone.  

The firm of Koelle & Held, of .,stuttgart, ..has for 
some time past made interesting 

"'experiments w ith 
these apparatus, which are still continued. It has been 
proven so far that a much larger q�antity of' ozone is 
obtained than by previous methods. The apparatus 
works very quietly and w ithout any interruption. 

It  is evident that such an increase of production 
means a cheapening of the price of ozone and, there­
fore, a more extended use. The apparatus takes up 
but little room and can be used wherever the necessary 
alternating electric current of sufficient power is avail­
able, either through a small motor or from larger elec­
tric establishments. 

Ozone, on account of its great oxidizing power, is 
well adapted for supplying oxygen to closed rooms, 
such as theaters, hospitals, manufacturing -shops, etc., 
for purifying drinking water, for the purification of 
sewage, bleaching of leather, treating oils, etc. 

If the new apparatus fulfills expectations, it may re-
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suIt in new possibilities for public hygiene, as also for 
many industrfes. 

... �-
SCIENCE NOTES. 

Mr. F. V. Coville, in the National Geographic Maga­
z ine, gives an interesting account of how the Indians 
of the desert obtain drinking water from the barrel 
cactus. It was among the desert hills west of Torres, 
Mexico. The Indian cut the top from a plant about 
five feet high, and, with a blunt stake of palo verde, 
pounded to a pulp the upper six or eight inches of 
white flesh in the standing trunk. From this, hand­
ful by handful, he squeezed the water into the bowl 
he had made in the top of the trunk, throwing the 
discarded pulp on the ground. By this process he se­
cured two or three quarts of clear water, slightly salty 
and slightly bitter to the taste, but of far better qual­
ity than some of the' water a desert traveler is occa­
sionally compelled to use. The Indian, dipping this 
water up in his hands, drank it with evident pleasure 
and saId that his people were accustomed not only to 
secure their drinking water in this way in times of 
extreme drought, but that they used it also to mix their 
meal preparatory to cooking it into bread. 

Uranium is one of the rare metals for which there is 
a limited demand. The present world's consumption 
amounts annually to about 300 tons of uranium ore, 
yielding from 3 to 13  per cent of the metal. For sev­
eral years Colorado has supplied the United States out­
put, nearly all of which goes to Europe. France, Eng­
land, and Germany are the principal mark�ts. \ Uran­
ium is a hard, very heavy ( 9 .1 84 )  moderately malleable 
metal; it resembles nickel and iron, and has the color 
of nickel. At ordinary temperatures it is not affected 
by air or water; at red-heat, however, the surface 
oxidizes. The chief ore of uranium is the oxide, called 
pitchblende or uranium. It  occurs also as the phos­
phate and arsenate. The ores are found in Gilpin and 
other counties of Colorado; in Cornwall, England; and 
in Saxony, Germany. Buyers of the ore generally pay 
from $1 5 to $ 20 per unit. according to the percentage 
of uranium contained. r Until recently uranium salts 
were used chiefly as a pigment in painting on p,orce­
lain, in photography, and as a coloring ingredient in 
glass manufacture. It is now being used experi­
mentally in t�e manufacture of alloys of iron and 
of aluminium. , Uranium increases the hardness and 
elasticity of steel, also the hardness of aluminium, but 
this use has not yet become s\lfficiently important to 
cause an in creased demand for the metaL-Engineering 
and Mining Journal. I 

The trustees of the Carnegie Institution, founded at 
the city of Washington by the munificence of the well­
known philanthropist, Andrew Carnegie, at their an­
nual meeting in December, 190 3, took the necessary 
steps to establish what is now to be known as the 
"Department of International Research in Terrestrial 
Magnetism." An allotment of $ 20,000 was made, with 
the expectation that, if the proposed work should be suc­
cessfully organized, a simi lar sum would be granted 
annually for the period requisite to carry out the plan 
submitted by the writer and published in Year Book 
No. 2 of the Carnegie Institution. It is proposed to set 
aside $10 ,000 for office expenses ( reduction, discussion, 
etc. , of existing observational data ) and $10,000 for ob­
servational and experimental work; a portion of the 
latter sum may be reserved annually and allowed to 
accumulate for some large undertaking. The general 
aim of the work is "to investigate such problems of 
world-wide interest as relate to the magnetic and elec­
tric condition of the earth and its atmosphere, not 
specifically the subject of inquiry of any one country, 
but of international concern and benefit." The prime 
purpose, therefore, of this department is not to sup­
plant any existing organization, but rather to supple­
ment, in the most' effective manner possible, the work 
now being done, and to enter only upon such investiga­
tions as lie beyond the power and scope of the coun­
tries and persons actively interested in terrestrial 
magnetism and atmospheric electriCity. 

.... I''' 
THE· CURRENT SUPPLEMENT. 

Mr. Emile Guarini opens the current SUPPLEMENT, 

No. 1 477 , with an account of the Berlin telephone ex· 
change. The excellent article by M. Danne, preparator 
to M. and Mme. Curie, 'on radium, is concluded. His 
series of articles may well be considered the most ex­
haustive discussion of radium and radio-activity that 
has thus far appeared. Another article that should at. 
tract some attention is Dr. Erlwein's discussion of the 
purification of potable water by means of ozone. 

Mr. Frank C. Perkins begins an article on the devel. 
opment of the electric mining locomotive. "The Hos· 
pitalier Ondograph" is the title of an articl e  which de· 
scribes a new instrument for graphically recording 
current and potential variation of alternating currents. 
Mr. Hiram Percy Maxim furnishes some data, that are 
certainly startling, on the cost of operating automobiles 
for commercial purposes. Mr. Israel C.  Russell's paper 
on "Recent Volcanoes of Southwestern I daho and 
Southeastern Oregon" is concluded. 
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DRIVING A TEST PILE FOR THE HUDSON 
RIVER TUNNEL. 

The Pennsylvania Railroad tunnel be­
neath the Hudson River will be driven 
through a stratum of s ilt whose consis­
tency is so uncertain as to necessitata mak­
ing special provision to support the tunnel 
and prevent any displacement, either in a 
vertical or lateral direction. The problem 
has been carefully studied by the chief 
e;1gineer of the tunnel, Mr. Charles M. 
Jacobs, who decided to treat the tunnel as 
a trestle bridge, driving cast·iron piles, at 
15-foot intervals, to the rock underlying 
the bed of the river, and supporting the 
track system upon them, the shell of the 
tunnel serving as a. protecting envelope for 
the trains. 

The piles are to be hollow, 27 inches in 
ou tside diameter with 1112 inches thickness 
of shell,  and they will be made in 7·foot 
sections. At the foot the piles will be pro­
vided with one turn of a wide screw of  
12-inch pitch, whose outside diameter will 
be about 5 feet. They will be screwed 
down through a hole in the base of the 
tunnel shell, a fresh length being bolted on, as each 
length is screwed down, until the underlying rock is 
reached. 

With a view to testing the proposed method of driv­
ing the piles, and the bearing power of the piles them­
selves, a test pile was driven in a cais-
son sunk at the outer end of the Erie 
Railroad dock "C" in Weehawken, at 
a point 102 feet south of the center 
line of the proposed tunnel. 

In order to screw the pile down, a. 
hydraulic screwing machine was con-
structed, as shown on the accompany-
ing line drawing. It consisted of two 
cylinders attached to a frame and fur-
nished with differential plungers, 11112 
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View of Top of Pile, Showing the Hydraulic Screwing Machine. 

in making the return stroke of the screwing machine; 
as previously noted, the machine worke'd ten strol,es 
to each revolution of the pile. 

The test-pile was subjected to dead-load tests, which 
occupied a period of 5112 months. The load, including 
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20,000 pounds added thereafter the pile 
apparentl y subsided about 0 .025 inch, but 
this was compression in the pile its"lf, 
which now measured 148 feet between the 
screw point and the micrometer attach- ­
ment. The 500,000 pounds was kept on for 
about one and a half months, when the 
load was increased to 600,000 pounds for 
another month and a half without subsid­
ing. The test was now discontinued and 
the pile removed. A series of drop tests 
was previously made on the pile with the 
point closed under Test No. 2, as follows: 
A hammer, 3 ,750 pounds, with a fall of 1 
foot, was applied in 1 32 series of 250 drops 

. each, while the dead load at the same time 
was increased from 200,000 to 330 ,000  
pounds. Altogether, 33 ,000  blows were ap­
plied at a rate averaging thirty blows per 
minute. 

----. ...... ---
AI'Ufieial Fuels. 

Everybody who has spent any time on 
the continent of E'urope has noticed the 
economy practised by E'uropeans in the 
consumption of coal and marveled that the 

results should be so satisfactory. To be sure, the lofty, 
tombstone·like porcelain stove of the Germans has a 
chilly look at first, and the cooler atmosphere of Ger­
man houses may give one a homesick longing for the 
furnace·heated rooms of America , but gradually the 

open-minded stranger comes to look 

and 10 inches diameter by 18  inches 
stroke. The cylinders were tested to 
1,500 pounds water pressure per square 
inch. The frame was pivoted on a 

-,-,8-,-,-,---, -_._._.-(3 

with approval on the European ar­
rangements for keeping warm, and to 
wonder why his own people have not 
perceived the beauty, the cleanliness, 
the economy, and satisfactory results 
that some patent fuels have to recom­
mend them. That many a Yankee has 
turned the matter over in his busy 
brain is attested by a chapter on arti­
ficial fuels in Edward W. Parker's re­
port on "The Production of Coal in 
1902," which is about to be published 
by the United States Geological Survey 
as an extract from the annual volume 
of Mineral Resources. center casting to which a ratchet 

wheel was keyed; the center casting 
was bolted to the top of the pile when 
the machine was in operation. The 
thrust of the plungers was transmitted 
by means of connecting rods to pawls, 
which engaged the teeth of the ratchet 
wheel, and was guided by the rim of 
the_latter. The screwing machine had 
ten strokes per revolution of pile. 

It was anticipated the weight of the 
pile might not be sufficient to force the 

Plan View of Section of Pennsylvania Railroad Tunnel, Showing Method of Staying 
and Operating the Pile-Screwing Machine. 

Prior to 1902, about 400 patents had 
been issued in the United States on 
artificial fuels, but up to the close of 
1901 none had proved a commercial 
success. Mr. Parker gives a list of 
United States patents granted since 
January 1, 1902. It remains to be seen 
whether - any of them will be success­
fully developed. The list includes 
thirty-seven patents, but contains no 

pile down the full pitch of the screw blade, and a 
hydraulic jack was built for this purp03e. It consisted 
of a cylinder with a simple plunger, 18 inches diameter 
by 25 inches stroke. The reaction from this plunger 

the pile itself, was gradually increased from 400,000 
pounds to 500,000 pounds by increments of 20,000 
pounds. During the first five days of the dead-load 
test the pile subsided about 1,4 inch, and for every 

mention of fuels made from petroleum 
or petroleum residue unless used in connection with 
coal, lignite, or peat. Neither does it include 1 any 
compounds that have for their object the increase of 
fuel efficiency unless they are used in the manufacture 

was taken up by weights ( pig iron, etc. ) 
on two platforms, which were suspended 
from cross-beams attached to the plunger 
of the vertical jack. The whole arrange· 
ment is shown on the various cuts. 

The point of the screw pile was first 
bolted to eight sections and lowered in the 
caisson, and afterward seven more sections 
were added, making fifteen in all before 
the screw pile came to rest at El. 193 .47 .  
The total weight of the pile  was now 
63,353 pounds. 

The screwing machine was then started, 
and for each turn the pile was driven from 
a maximum of 1.2 feet to a minimum of 
0 .21 foot. At the thirty-sixth turn, when 
the dead load, including the weight of the 
p ile, was 96 ,140 pounds, the penetration for 
one turn of the pile was 0.8 foot. The load 
was then gradually increased until under 
a load of 383 ,330 pounds under the opera­
tion of the hydraulic jack, the penetration 
for one revolution was 0 .75 foot ; and at 
the fortieth turn it decreased to 0 .21 foot. 
The total penetration for forty revolutions 
was 35 feet. 

The fortieth revolution was not com­
pleted, the pile refusing to revolve under 
a turning moment of 439 ,800 foot-pounds. 
The screwing operation was now stopped 
and arrangements made for the dead-load 
test. 

The actual time occupied (exclusive of 
all other work, such as placing of fresh 
sections, etc. ) in screwing down 34 feet 
10 1-32 inches in thirty-eight and three­
quarter turns was 9 hours 5 minutes = 14 
minutes per turn, with an average pene­
tration of 10 25-32 inches per turn, and 
about two-fifths of this time was occupied 

This Load of 300 Tons Was Allowed to Rest on the Driven Pile for Six Weeks. 
No Settlement Could be Detected. 

DRIVING A TEST PILE FOR THE PENNSYLVANIA RAILROAD HUDSON 

� RIVER TUNNEL. 

of the fuel itself. Three patents were used 
on briquetting machinery. 

The steady advance in the price of coal 
-no less than 40 per cent-which has 
taken place since 1898 has stimulated ex­
periments loolring to the invention of arti­
ficial fuels. Results obtained in foreign 
countries from the use of lignite and peat 
in briquetted form should encourage pro­
ducers in the United States to try similar 
methods of manufacture. Small sizes of 
anthracite coal fotmerly wasted are indeed 
recovered now by washeries from the old 
culm banks and utilized. A large amount 
of coal lost in the form of dust or finely 
pulverized material might also be put into 
convenient shape for domestic consump­
tion and slack now wasted at many of the 
bituminous mines in the United States 
might be used to advantage if compressed 
into briquettes. There are many indica­
tions tha1 the time is not far distant when 
these neglected fuel resources will. all be 
utilized. 

• •• 4 • 

In the report for the year 1902 on the 
railways in the Straits Settlements it is 
pointed out that in Perak an addition of 
30 miles 3 chains was made to the open 
line during the year, bringing up the total 
mileage open for traffic to 274 miles 40 
chains. These established through com­
munication between Penang and Taiping, 
thence the line is open to Bukit Gantang, 
where there is a break for 7% miles­
which will be completed this year-com­
munication being resumed at Padang Ren­
gas via Kuala Kangsar to Ipoh and Bidor. 
The total mileage of open line from Pen­

ang to Bidor is 146 miles. 
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NEW ELECTRIC CHRONOMETER FOR TIMING 

AUTOMOBILES. 

BY -THE PARIS CORRESPONDENT OF TH.E SCIEN1rlFIC AMERICAN. 

The Mors Company, of Paris, has lately brought out 
an ingenious electric chronometer apparatus which is 
intended to re-
place the ordi­
n a r y  method 
o f  t i m i n g  
races by the 
stop-watch. It 
i s especially 
designed f o r  
automobile rec­
ords, w h e r  e 
the need of an 
accurate meth­
od has been 
felt for some 
time past. The 
device consists 
essentially 0 f 
two i n s  t r u ­
ments, one of 
which is plac­
ed at the start 
and the other 
at the finish, 
with a s ingle 
w i r e  running 
between them. 
The i n  s t  r u -
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rolled between the two punctures. The position of 
the dots representing the start and finish can be easily 
estimated to w ithin I-20th of a space, and as each 
space represents I-5th second, the time can be accu­
rately registered to within 1-100th of a second. Be-

which Is held below by the fixed piece, F, and above 
at the s econd ' point, E. The other end of the wire is 
held in the s liding piece, D, which is  adjusted by a 
thumb screw. To find the exact position of the 
dot, n ( representing the ",tart or finish ) ,  with refer-

ence to the 

ment at the 
receiVing sta­
tion unrolls a 

Fig. 1.-The Complete Timing Apparatus. 
Fig. 2.-The Registering Part of the Mors TimIng The horizontal boxes contain telephones and the contact device for making and 

breakin� the electrical circuit when the machine crosses the line. Apparatus. 

c h I'  0 nometer 
dots, m and 0,  
which include 
t h e  s p a c e  
equal to I-5th 
of a second, 
the plate, A, is 
slid until the 
upper edge of 
the band coin­
cides with divi­
sion No. 20 on 
the v e r t i c  a I 
s c a l e .  T h e  
paper is also 
shifted so that 
the point, 0,  
comes u n  d e r 
the right-hand 
wire, which is 
at right angles 
with the scale 
divisions. The 
left-hand wire 
is then brought 
over the point, 
m, by shifting 
the slide by 

NEW ELECTRIC CHRONOMETER FOR TIMING AUTOMOBILES. 

band of paper 
like that of a telegraph apparatus. When the start 
takes place a current is sent through the line, thus 
causing a needle point to be brought momentarily 
against the paper and to make a dot. When the auto­
mobile comes to the finish, a second dot is made, and 
the time of  the run is deduced from the length of the 
paper which has been unrolled. The apparatus, which 
was designed by M. Pottier, is  illustrated in our en­
gravings. In Fig. 1 is  seen the complete outfit. On 
the left is the apparatus at the starting end, which 
consists mainly ' of the device for making the contact. 
This is accomplished by means of a wire stretched · 
across the course in a suitable manner and attached 
to a contact device for sending a current through the 
line. When the front wheels of the car pass over the 
wire, it is stretched and operates the contact, register­
ing the moment of the start in the receiver. At the 
other end of the course is  a similar wire which regis­
ters tire exact moment of the finish. The receiving ap­
paratus i s  seen on the right. The horizontal box of 
this apparatus, seen in Fig. 1, acts as a table and 
is similar to that of the apparatus at the start. Both 
contain a call bell and telephone outfit for signaling 
between the stations. The chronomHter apparatus is 
contained in a portable case which is placed upon the 
hOrizontal box. 

The details of the chronometer are shown i n  F ig. 2, 
which shows the receiving apparatus in the vertical 
box. A clockwork mechanis m draws a band of paper 
from the drum on the right by means of a set of roll­
ers. The paper passes through a slot in the cubical 
brass piece. The band can b e  punctured from below by 
a needle which is mounted on a lever. The lever is 
operated by the solenoid, A ( Fig. 2 ) ,  and is controlled 
by a spring and a pair of thumb screws above the 
solenoid. A chronometer contained in the box sends 
current impulses through the solenoid, A, at intervals 
l)f . I-5th second, and the needle point thus punctures 
the paper from below. When the band unrolls normally 
t,b e space between the dots 

sides all this, the band forms a perinanent record of 
the time. Although the unrolling of the band is not 
absolutely uniform, the spaces between the dots are 
practically alike, and the error due to this cause is 
negligible. M. Pottier has devised an ingenious ap-
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Fig. 3. -Diagram Showing Method of Reading to Hun­
dredths of a Second the Time Registered. 

paratus for measuring the exact position of the dots 
showing the start and finish. It consists of a brass 
plate, A ( Fig. -3 ) ,  which slides in a second plate, B. 
The latter holds the paper band in a fixed position by 
the clamps, O. Over the band passes a fine wire, W W', 

means of its 
thumb screw. 

This adjustment is necessary, seeing that the distances, 
'In 0,  are not always exactly e'qual. The plate, A, is 
now slid so as to bring the wi re, W, over the point, n. 
If the place where this occurs is at division 14,  as 
shown, the point, n, is 14-20ths away from 0, according 
to the well-known proportional method. This ingeni­
ous and compact device gives a rapid reading of the 
time between the two punctures, and is one of the es­
sential features in making such a system practical. 
The Mors apparatus can be also operated by contacts 
made by hand at the start and finish. In the competi­
tive tests of automatic chronometer apparatus, which 
were held on the r�ad near Paris, the present device 
carried off the first honors, as it  was considered the 
best for practical use. 

. f  • . .  
A NEW ENGLISH ALUMINIUM WELDING MACHINE. 

BY FRANK C. PF1RKINS. 

A number of machines have been designed in recent 
years for welding aluminium, which have given only 
partial success . Among the more important welding 
apparatus for aluminium should be mentioned the 
machines of Dick. Schmidt. Heraeus. and Emme. 
Schmidt designed apparatus for welding aluminium 
plates, and Jones for welding aluminium tubes, the 
plate welding being accomplished by an electric arc. 

The new welding machine, as well as the new pro­
cess for welding aluminium designed by the English 
engineer and electro-chemist, Mr. Sherard Cowper· 
Coles, is shown in the accompanying illustration, Fig . •  

1, and described below. 
By means of this machine, no solder or flux is re­

quired, and the hammHring of the joint when in the 
semi-fluid state is not necessary. It  is stated that this 
process is particularly suitable for wire rods, tubes, 
and other sections which are drawn o r  rolled. The 
aluminium materials to be weldHd, after being faced 
off square, are placed in the machine shown in the il­
lustration, Fig. 1, which is fitted with clamping screws 

capable of moving horizon­
tally on suitable guides. 

The machine consists es­
sentially of a double-deck 
framework with a reservoir, 
F, located under the upper 
platform. This tank or 
reservoir supplies water 
under pressure for quench­
ing the welds instantaneous­
ly by turning a handle at­
tached to the screen, A. 
Turning this handle allows 
the water to run from the 
tank and be projected on to 
the welded joint. The pres-

\S about a quarter of an 
inch, which represents the 
time of I-5th second. The 
passage of the car is regis­
tered by the upper solenoid, 
F. It  contains a core which 
is held up by a spring. On 
the lower end of the core is 
a long needle which passes 
through a hole in the cubi­
cal piece and comes just 
over the band. When cur­
rent is sent through the 
Eolenoid, F, the needle 
makes a puncture in the 
paper, which registers the 
time of the start. The 
paper continues to unroll 
while the car is  being 
timed, and the time of the 
finish is registered by a sec­
ond puncture. The exact 
time from start to finish is 
obtained by counting the 
number of spaces and frac­
tions which have been un-

FIg. 1.-A NEW ALUMINIUM WELDIlIQ 
MACHINE. 

Figs. 2, 3, 4.-THE WORK OF THE ALUMINIUM 
WELDING MACHINE. 

; sure in the reservoir is 
maintained by an air pump, 
the handle of which is in­
dicated at E. The levers, D, 
are arranged for controlling 
the movement of the clamp­
ing screws and the alumin­
ium bar, B, which is to be 
welded. The benzine or 
gasoline lamp or torch is 
noted at 0, and the flame 
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from this torch is directed upon the jOint of the alum­
inium bars to be welded at E, a box being provided on 
the top of the platform for catching any molten metal. 

The flame from the benzine lamp, 0, is projected 
against the aluminium joint to be welded between the 
clamps at B, and when the necessary temperature has 
been reached by the rods to be welded, a slight pres­
s u re is applied to the levers .D, causing them to unite, 
and the metal is  squeezed out in. the shape of . a  r ing, 
as shown in Fig. 2. It  is stated by Mr, Cowper-Qole,s 
that this ring of metal is largely composed of alumin­
ium oxide, which acts as an insrrlating and supporting 
collar, the molten metal being retained within this 
collar. The tank, F, having previously been supplied 
with water, and charged with a . .  considerable air pres­
sure by means of the pump located under the upper 
platform and operated by handle E, is ready for sup­
plying through A the necessary cooling liquid when 
the handle controlling the same is moved. 

The aluminiulll bars to be welded, having been placed 
in the jaws, raised to the proper welding temperature 
by the flame from the lamp, and pressed together at 
the proper moment by the levers D, a perfect weld is 
formed at the joint, and as : soon as the weld is made, 

. it is rapidly cooled by turning the handle attached to 
the screen A,  which allows water under pressure to 
be projected from the reservoir F. The screen, A, is 
placed in front of the heating flame by the same handle 
which turns on the water, and the water pressure 
is paintained by the hand pump F, which supplies 
compressed air to the tank. After the rod has been 
removed from the machine and the collar filed off, it 
is claimed that the jOint is as strong as the rest of 
the rod. 

It is well known that soldered aluminium joints have 
hOt been found satisfactory, as they do not stand a 
great length of time, on account of the galvanic action 
Y: �l ich takes place between the solder and the alumin­
ium. the former electro-negative to the latter in a 
voltaic couple. One of the principal difficulties found 
in the welding of aluminium is that it passes into a 
mushy or brittle state a few degrees under smelting 
point, and the solder freezes before flowing properly, 
it cools so rapidly. The best welding temperature for 
aluminium, it is  claimed, lies just below the point 
where this pastiness occurs, and this metal has been 
welded at temperatures varying from 420 deg. C .  ( 788 
deg. Fahr . )  to 600  deg. C.  ( 1 ,102 deg. Fahr. ) ,  the latter 
being the temperature proposed by' Wiszniewska and 
Strzelecki for welding aluminium in a non-oxidizing 
manner, this being accomplished by a heated plate, 
and in contact with a volatile compound with an affin­
ity for aluminium, say flouride or n itrate of aluminium 
in a powder or solution. Mr. Cowper-Coles states that 
an �-hydrogen flame or gas with or without air blast 
can be used instead of the benzine lamp. The accomp­
anying illustration, Fig. 3,  shows the case or pipe of 
aluminium oxide, which supports the molten alumin­
ium within. This view shows the outer shell of 
aluminium oxide, which has been pricked w ith a steel 
point, allowing some of the molten metal within to 
flow out. One of the beads of molten aluminium, 
which is incased in aluminium oxide, is shown in Fig. 
4,  the drop of metal having been allowed to fall on a 
metal plate. The broken aluminium oxide casing or 
shell may be noted by the dark portions. In a recent 

'paper before the Faraday Society in London, on "Some 
Notes on the Welding of Aluminium," by Sherard 
Cowper-Cowles, he states that D ick in 1900  devised 
a machine for welding aluminium by the removal of 
the oxide mechanically, combined with pressure, while 
Heraeus, of Hanau in Germany, takes advantage of 
the fact. that a]uminium becomes plastic at a certain 
temperature, and can be kneaded into any shape. He 
further states that elect�i� wetding of aluminium has 
not been successful commeJ;cially, either by electric 
arc heating or by allowing t� ' joint to be Welded to 
form a resistance to the electric current. Aluminium 
welds have been made by Anderson by means of an 
electric arc drawn down by a magnet and a"�pecial 
tool and flux, while S chmidt uses a carb.on-graphite 
or platinum stick through which he passes an electric 
current. By this process, the flow of current is such 
that the carbon stick acts as an anode with,.the · Jrletal 
to be welded as a cathode, the carbon sticK ' being used 
somewhat as in soldering, it being moved over the por­
tions to be welded, removing the oxide formed, the 
latter being reduced by the heat of the carbon. 

On a test of several of a n umber of welda, made by 
the Cowper-Coles aluminium welding machine for ten­
s i le strength, the fractures occurred at quite a d istance 
from the weld, showing tbat the metal was not de­
teriorated. One of the specimens having a diameter 
!)f 0 .249 inch and an area of 0 .0487 square inch was 
found to have a reduction of area at the · fracture of 
7 .4  per cent, the extension on four inches being 8 per 
cent, while the break occurred on none of the twelve 
specimens tested at the welded portion. The speci­
men above mentioned had an elastic limit of 11,491 
pounds per square inch ( 5 .13 tons ) ,  while the maxi­
mum stress was found to be 20,249 pounds per square 

inch (9.04 tons) . It is, sta.ted that in some cases very 
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minute holes were found in the welds, but they were 
not large enough to affect the strength of the rod 
which was welded. 

Another specimen having a diameter of 0.25 inch, 
with area of 0 .0491 square inch, had a reduction of  
area at the fracture of 7 . 7  per cent, the extension on 
four inches being 9 per cent. The elastic limit was 
12,320 pounds per square inch, or 5 . 5  tons, while the 
maximum stress was found to be 20,070 pounds per 
square inch, or 8 . 9 6  tons. One of the specimens had 
an extension of 1 4  per cent, with a reduction of area 
at the fracture of 7.7 per cent, the elastic limit in this 
case being 10,236 pounds per square inch, or 4 .57  tons, 
and the maximum stress 19 ,152  pounds per square 
inch, or 8 .55  tons per square inch. 

Mr. Cowper-Coles states that the Jones process for 
making aluminium tubes consisted in simultaneously 
winding a flat strip of the metal in spiral convolutions, 
welding the abutting edges of the convolutions by the 
heat generated by the local passage, through the im­
mediate parts to be joined, of a low-tension current of 
electricity, and pressing the heated edges toward each 
other with the necessary force.  

The subject of welding aluminium is a most inter­
esting one, and is of considerable importance, on aco 
count of the extensive way in which this new metal i; 
Leing used in the arts. 

• . . t .  
AN INTERESTING PARADOX. 

BY DANIEL F. COMSTOCK. 
Although the chimera of perpetual motion has re­

treated so far into the distance that scientific men 
consider themselves absolutely safe in assuming some 
fallacy in all propositions which involve the creation 
of energy, yet it sometimes happens that the various 
components of a system may be so arranged that this 
fallacy is by no means easy to detect. The common 
characteristic of such cases is thus rather a psycho­
logical than a physical one, for it is in the mind of the 
observer and not with Dame Nature that complication 
really exists. 

The following is a paradox so  apparently simple and 
yet so delusive that it possesses a peculiar interest : 

N 
A 

AN INTERESTING PARADOX. 

Referring to the figure, W is water and A is air. A 
wheel made of insulating material is constructed to 
turn about an axis, O. The wheel has metal balls, N, 

placed around the periphery, and these are charged 
negatively, while the fixed metal ball, M, is charged 
positively. Each ball has a thin layer of insulating 
material surrounding it, in order that the electricity 
may not leak into the water. 

The fixed charge, M, will now attract all of the 
movable charges which are above the surface, but will. 
have practically no effect upon those below the sur­
face. This follows immediately from the fact that the 
dielectric constant of water is nearly eighty times that 
of air.  In other words, air transmits electrostatic 
force with eighty times the readiness of water. Hence 
the astonishing conclus ion that the wheel will con­
tinuously rotate in the direction indicated by the 
arrow, 

The discovery of the fallacy; which is  more or less 
hidden, is left . to the insight o� the reader. 

. 

. 'J)be poJjok' Prize. . , 

Owing to the unsatisfactory results obtained at the 
two competitions which have been held for the Pollok 
prize, it was decided that an investigation should be 
made for the purpose of securing the opinion and 
advice of the various maritime associations, boards., of 
trade, and chambers of commerce in the leading cities 
of the world, as to the best means of accomplishing 
the end in view. 

The lnternational Association of Paris undertook 
this mission, and, after an extensive inyestigation, 
submitted a rep()rt some few months ago, in which it 
was recommended that the Pollok prize be trans­
formed into a permanent endowment fund, the interest 
to be awarded periodically to the inventor or in­
ventors of the best methods or devices for preventing 
collisions and loss af life at sea. Th.e founders of the 
Pollok prize decided tO llccept the recommendations 
made, and to place the Elndowu;.ent fund in charg� of 
the International Maritime Association, 3 Rue des 
Mathurins, Paris.  The rules and regulations govern­
ing future competitious will be published shortly • .  

• Engineering N ote ... 
Despite severe competition from American and Ger­

man locomotive builders, the contract for fifteen pow­
erful compound express locomotives, required by the 
Ohilian railways, has been secured by the North Brit­
ish Locomotive Company, of Glasgow. 

The British consul at Trieste, in a recent dispatch, 
reports that a large establishment for the manufacture 
of Portland cement will be erected near Albona in 
Istria. The output is destined entirely for exportation. 
It is said that immense quantities of stone adapted for 
the manufacture of cement exist in the neighborhood 
as well as a coal mine. All are situated close

' 
to th� 

port of Rabaz. 

At a meeting of the Royal Statistical Society held 
recently, Mr. Edgar J. Harper read a paper on "Sta­
tistics of London Traffic:' Mr. Harper showed that 
there were about 6 0 0  miles of rail�ay in greater Lon­
don, of which 2 2 2  miles were in the county itself. It 
would seem that South London was better equipped 
with railway facilities than North, especially in pro­
portion to population. The number of stations per 
square mile was almost the same on both sides of the 
river, but on the north side each station had to serve 
a population 1 0  per cent ' greater on the average than 
on the south side. The length of raIlway per square 
mile in the south was nearly 30 per cent more than in 
the north, while the population per mile was 45 per cent 
less. As many ' long-distance trains' arrived from the 
south as the north, although the local trains were 20  
per  cent less. 

We are actustomed to think and speak of the en­
ormous and steady progress made in modern indus­
trial machinery . .  While in general this may be true, 
in the office building it is only true of the details. 
Vve are beginning to put into effect improvements sug­
gested years ago, and have made real progress in the 
direction of carrying out our plans more quickly, 
and all things conSidered, more cheaply ; but our plans 
have not changed substantially, and the limiting condi­
tions are the same. We are still aiming to make our 
buildings attractive, easy to rearrange to suit tenants, 
well lighted, with convenient internal communication, 
polite and efficient service, quick elevators, and as ac­
cessible as possible to elevated and underground sta­
tions. We supply them with every necessity and many 
luxuries, and do all in our power to get the maximum 
return for the money invested. The writer considers 
it certain that for at least a generation there will be 
an imperative demand for office ·buildings, and that the 
present type, will be practically unchanged in its broad 
outlines. The improvement made during the past ten 
years may be briefly stated. There has been a very 
slight increase in net elevator speeds obtained mainly 
by improved Signaling devices. Automatic heat regu· 
lation is  practically unchanged, but it is a l ittle gener · 
ally used. Gas has practically been entirely replaced 
by electricity. The finish of the buildings is a little 
more luxurious and the exterior a l ittle more expensive. 
The average height of a building is  increased. To-day 
the highest practicable speed for a way elevator is 
450  feet per minute, and for an express 6 0 0  feet to 
700  feet per minute, depending on the distance travel· 
ed. We may, therefore, safely say that the future will 
see but little improvement, except in details.-Archi­
tectural Record. 

Cornelius Voet, of Haarlem, Netherlands, has invent­
ed a novel coal-saving apparatus which seems promis­
ing. The company for the management of the State's 
Railways in the Kingdom of the Netherlands tested the 
apparatus at the Central Electric Works in Utrecht 
during l l lh  successive hours, during which trial 
a saving of 1 8 . 2  per cent was found. The Steam 
Navigation Service of the Royal Dutch Navy, Section 
Amsterdam, applied the apparatus to the boiler of a 
dispatch boat. The inspector declares that the appar­
atus upon trial gave excellent saving results, and upon 
further use proved quite satisfactory. On a German 
steamer of the firm Fried. Krupp at Essen, on twelve 
voyages from Rctterdam-Bilbao and Santander and 
back to Rotterdam, the following results were obtain­
ed :' Without apparatus, 13 .13  tons of coal used per 
24 hours ; with apparatus, 12 .01  tons of coal used per 24 
hours. The apparatus supplies the furnaces of boil­
ers with the air necessary for combustion and to ap- . 
paratus therefor. In the ordinary way such supply of 
air';is obtained either by artificial draft or by a blower 
or blast device. I n  the case of artificial draft the 
air is drawn by the chimney through the grate and 
the fire-tubes, 'while in cases where blast i s  used the 
air is forced through the grate at a pressnre in excess 
of that of the s urrounding air. This excess pressure 

is produced in all known cases by means of a blower 
01' blast device. , Mr. Voet's invention relates to an 
arrangement whereby such excess pressure is produced 
by the outer air itself, the air being received and 

pressed by the pressure ' of the outside air or current 
into air-collecting heads communicating through pipes 

with the space under the grate, into which the air 

rushes with the excess pressure thus a.cCJ,uired. 
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THE RUSSIAN REVERSE AT PORT ARTHUR. 

On April 13 , Admiral Togo led his fleet for the sev­
cnth time to the attack of Port Arthur and the Russian 
fleet that has taken refuge behind its guns. The re­
sult was only less disastrous to Russia than the memor­
able action off Port Arthur on February 9 with which 
the war was opened, one of her battleships being sunk, 
either by a mine or torpedo, another battleship more or 
less crippled by the same agency, and one of her best 
torpedo-boat destroyers sunk by the combined attack 
of several Japanese vessels of the same type. This, 
however, was not the most serious part of the Russian 
losses ; for when the flagship "Petropavlovsk" went 
down, she carried with her Admiral Makaroff and most 
of his staff, with nearly the whole of the crew of 750  
men. 

At the present writing it is difficult to determine 
exactly what was the nature of the operations that oc­
curred on this memorable day ; but after reading the 
official accounts given out by the governments at St. 
Petersburg and Tokio, it would seem that some of the 
Russian cruisers and torpedo-boat destroyers had been 
out reconnoitering during the previous night, and 
were intercepted by vessels of the same class of the 
Japanese fleet. The armored cruiser "Bayan," more­
over, was sighted by the British gunboat "Espiegle" 
early in the morning of Wednesday, making a running 
fight with several Japanese cruisers, in which she just 
succeeded in gaining Port Arthur. Because of the hot 
fire to which she was subjected, and the fact that a dense 
cloud of steam was seen rolling from the vessel as she 
neared the harbor, it was judged that she was probably 
hard hit. 

The operations at Port Arthur were opened early in 
the morning by an attack of the Japanese torpedo 
boats, probably directed against Admiral Makaroff's 
fleet, which, we may presume, was in the outer road­
�tead behind the protection of the mines and und�l' 
the shelter of the guns of the forts. This was followed 
by a sortie of the whole Russian fleet, which in all 
probability made a reconnaissance in force some dis­
tance from Port Arthur. What followed is somewhat 
con fusing. The reports given out at St. Petersburg 
state that Admiral Makaroff proceeded until he caml-) 
in touch with the whole force of the Japanese, esti­
mated at forty ships ; that he immediately fell back to 
Port Arthur ; that during this movement the Russian 
torpedo destroyer "Bezstrashni" was cut off, surround­
ed by several Japanese destroyers, and sunk, with a 
loss of all but five men out of her complement of 5 5  
men ; that when the fleet was entering the harbor, the 
flagship "Petropavlovsk" struck a submarine mine, 
and that the explosion was so terrific that she heeled 
over and sank within two minutes after she was 
struck, carrying down Admiral Makaroff, most of his 
staff, - and over seven hundred of the crew. On the 
other hand, the correspondent of the London Times, 
which paper has chartered a steamship for the especial 
observation of Port Arthur, states that the torpedo 
boats attacked Port Arthur early Wednesday morning, 
and that the whole fleet of forty vessels commenced 
the bombardment of that place at 9 :  45  in the morning. 
F'rom Rome there came a d ispatch to the effect that 
the Japanese sent a few of their ships to Port Arthur, 
with instructions to retreat and draw out the Russian 
fleet in pursuit ; that the ruse succeeded, and that Ad­
miral Togo then steamed in, took up position off Port 
Arthur, and commenced a bombardment ; that Admiral 
Makaroff returning found himself in the presence of 
an overwhelming force, through which he endeavored 
to force his way into Port Arthur, and that it was in 
this attempt that the Russian losses occurred. 

,Ve are inclined to think that the account coming 
from Rome is probably correct, especially as the offi­
cial statement from Tokio sai d  that the "Petropav­
lovsk" was torpedoed by the Japanese, and that a de­
stroyer was also sunk. The Russians further admit 
that the battleship "Pobieda" was struck by a mine on 
the starboard side amidships. It was on the same 
Ride that the "Petropavlovsk" was struck, and we think 
it will probably transpire that both battleships were 
victims of the torpedo, fired either from the Japanese 
battleships or fro;11 their destroyers. 

The "Petropavlovsk" is one of three siste� ships ( of 
which the other two are the "Poltava" and the "Sevas­
topol" ) built in 1894-95.  All three vessels were a t  
Port Arthur a t  the opening of the war. They are o f  
11,000 tons and 1 5 %  t o  1 6 �� knots speed under natura! 
draft, with a forced-draft speed of 17 knots. They have 
a partial belt of 1 5-inch Harvey armor, a fiat 3 11;:-inch 
steel deck, 4 inches of armor on the lower deck over 
the central redoubt, 10 inches of armor on the main 
turrets, and 6 inches on the smaller turrets. They 
carry four 3 5-caliber 1 2-inch guns in two turrets, twelve 
45-caliber 6-inch guns, eight of them in four turrets, 
the latter placed one at each corner of the central re­
doubt, and four between the turrets on the gun deck, 
two on each broadside. They also carry one 9-pounder, 
s ixteen 3-pounders, twelve l -pounders , and eight smaller 
gun" l'hey have six above-water torpedo tubes, two on 
eithtr broadside, one in the bow and one in the stern. 
Although they are not up to modern requirements for a :., 
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first-class battleship, they are serviceable vessels, and 
the loss of the "Petropavlovsk" is a most serious blow 
to the Port Arthur fieet. The o ther battleship which 
the Russians acknowledge to have been mined or tor­
pedoed is the "Pobieda," one of three practically iden­
tical ships of which the other two are the "Peresviet," 
now at Port Arthur, and the "Osliabia," which waR' 
on her way out to the Far East when the war opened 
and is now slowly returning through the Mediterranean. 
The "Po bieda," launched in 1900 ,  is a high-freeboard ves­
sel carrying four 45-caliber, 1 0-inch guns in turrets, 
eleven 45-caliber 6-inch guns in casemates, twenty 3-inch 
guns, and twenty-six smaller guns. She also has two sub­
merged and four above-water torpedo tubes. She has a 
complete belt of armor 9 inches thick amidships, a 2 %, ­
inch deck, 5 inches protection on the lower deck amid­
sh ips, 1 0  inches of armor on her main turrets, and 5 
inches on the casemates. She is a vessel of 18 .5  knots 
trial speed, and she carries a maximum coal supply of 
2,000 tons, besides liquid fuel. 

This last disaster will reduce the once formidable 
Port Arthur fieet to a mere remnant of its former self. 
In place of seven excellent battleships she now has 
but three, the "Poltava," " Sevastopol," and "Peresviet," 
that are effective, if, indeed, the "Poltava" has yet 
been repaired. In Admiral Makaroff the Russians 
lose their most popular and probably most accomplished 
naval officer ; a man who achieved notoriety in the 
Russo-Turkish war, when he opened the eyes of the 
world to the tremendous destructive powers of torpedo 
warfare. To him til e Russian people owe the fleet of 
ice-breakers which have done such good work in keep­
ing open the ice-bound Russian harbors. Since his ad­
vent to Port Arthur, a more aggressive policy has been 
followed. This has been highly acceptable to the Rus­
sian public ; but it is doubtful whether it would not 
have been wiser to have carefully preserved what was 
left of the Russian fleet under the shelter of the Port 
Arthur fortifications, awaiting the arrival of the Baltic 
fleet during the coming summer. Another sortie, fol­
lowed by a similar disaster to this last, will place mat­
ters in such a fix that it will be questionable if the 
powerful Baltic fieet on its arrival could turn the tide 
in favor of the Russian arms. 

.... . .  , .. 
'.ril e GOI'do ll-Hellnett Hacc. 

The e' im'mting trials for the Gordon-Bennett cup 
race are to be held over the Ardennes, c ircuit route, in 
order to determine the champions who are to represent 
France in this event. The machines which are entered 
for this ' competition are three Panhard & Levassor, 
three De Dietrich, two Turcat-Mery, three Gobron­
Brillie, three Bayard, three Darracq, three Hotchkiss, 
three Mol'S, three Georges-Richard, and three Serpollet. 
Among the well-known chauffeurs who are to pilot the 
cars are Henri Farman, Rigally, the Fournier brothers, 
Salleron, Gabriel, etc. The Darracq and th<l Georges­
Richard cars are said to be the lightest of the French 
makes. As concerns the foreign cars, the Mercedes 
occupies the front rank, and these cars are among the 
most formidable competitors. At least five of these 
cars, and perhaps six, are to be entered for the cup 
race, two or three of them in the German team and 
three in the Austrian. The new Mercedes cars, of the 
9 0-horse-power type, are to be equipped with powerful 
motors of the latest design, having 7-inch cylinder bore 
and a 6-inch stroke. These motors are expected to 
make an extraordinary speed, and even exceed their 
performance in last year's races . The drivers desig­
nated for two of the German cars are Jenatzy and 
Baron De Caters, both of whom are Belgians. The 
Austrian cars will be piloted by Braun, Werner, and 
the well-known American, Warden . 

Dr. Baskerville's T,vo New Elements. 

Dr. Baskerville, whose position as professor of chem­
istry at a prominent Southern university entitles his 
utterances to every consideration, recently announced 
that he had discovered what are probably two new ele­
ments associated with thorium, both of them radio­
active. The two new substances have been christened 
carolinium and berzelium. Samples of the substances 
isolated by Prof. Baskerville have been sent to Sir 
,ViIliam Crookes, who will doubtless confirm or dis­
affirm the assertion that they are new elements. 

The importance of the discovery, if it should ulti­
mately appear that the two new substances are ele­
ments, can hardly be overestimated ; for the number 
of radio-active substances is now increased to about 
six. Sir William Ramsay is reported as having every 
confidence in Dr. Baskerville's announcement. 

Eighteen automobile attachments were entered in a 
side-sl ipping contest which took place on the track at 
the works of Messrs . Clement Talbot, near Ladbrooke 
Grove, England. The contest was commenced by an 
endurance run of  1 ,000 miles. After the ' completion 
of this performance, the track was greased, and the 
cars driven onto the slippery surface and compelled 
to make right-anr;le turns and describe S curves, and 
also subjected to brake tests. The object of the test 
was to find some device which would effectually pre-

vent side-slipping, and the preliminary run was for 
the purpose of determining the serviceability of the 
device. The 'amount of power consumed by the device 
was arrived at by allowing the car to move down hill 
by gravity with and without the attachment, and the 
difference of the two stopping points measured care­
fully. Points were given for ease of attachment and 
renewal and cost and effectiveness as shown by the 
tests. 

• • • • • 
Electrical Notes. 

Mr. E .  B .  Green, superintendent of the Edison illumin­
ating Electric Company at Altoona, Pa., writes to the 
Electrical World and Engineer of his successful use 
of electricity for thawing water pipes . He has thawed 
250  feet of I-inch iron pipe in 20 minutes, using be­
tween 1 8  and 2 0  kilowatts ; for between 30 and 40  feet 
of % -inch pipe, 5 to 8 minutes and 11 to 15  kilowatts 
are required. The voltage is reduced to not over 5 0  
a n d  the connection made t o  the pipe t o  b e  thawed and 
to a hydrant or other connection to the main on the 
other side of the frozen portion. The work is per­
formed for customertl in less time and with much 
more cleanliness than it could be done by the plumber. 
The cost lies chiefly in the carti n g  of the apparatus 
and labor. 

In a recen t issue of the Elettricita, we note a report 
of an experiment made at Ferrara by Prof. Battelli 
and Prof. Rigi on the Turchi-Brune rystem of simul­
taneous telegraphy and telephony. The working of the 
apparatus is stated to have been so safe as to place be­
yond doubt the practicabil ity of the method. After 
the Bologna telegraph inspector had allowed those 
present to test the various devices used in connectio� 
with the experiments ( when the most recent device 
where the differential coil is replaced by an ordinary 
line coil aroused special interest by its simplicity and 
efficiency ) ,  telegraphing and telephoning were carried 
out simultaneously on a large scale, with a view to 
contradicting the statement that the scheme in ques­
tion would allow of protecting the telephone receiver 
only against disturbing currents of very low frequency. 
In fact, the telephonic conversations were heard with 
perfect distinctness and strength while current im­
pulses of very high frequency were generated in the 
same wire by means of a Wheat3tone telegraph appar­
atus. In order next to test the s imple means by :which 
the disturbances due to currents traversing the neigh­
boring parallel circuits may be eliminated, the tele­
graph wire 121 ' ( Venice-Florence ) was used for tele­
phoning, while the parallel wire 86 ( Venice-Genoa ) 
was in full operation, when excellent results were ob­
tained. rhe telegraph line could also be connected to 
a local f..pparatus representing a telephone subscriber, 
thus showing the possibility of conversations over tele­
graph wires in the interur ban service. As regards the 
transmitting capacity of the Brune-Turchi apparatus, 
the limiting distances appear to be the same as in the 
case of ordinary telephones. 

With an ever-increasing use of rubber iJi manufactur­
ing, it is disappointing to have to record a gradual 
diminution in the supply. Some figures have been pub­
lished purporting to show the total production of rubber 
in different parts of the world, and according to these 
the production in the two years from 1900 , to 1902  de­
creased by some 3 ,500  tons-that is to say, whereas the 
total output in 1900  was 57 ,500  tons, that in 1902  was 
only 54 ,000 tons. This decrease is certainly not a large 
one, but it is important as showing the tendency of 
the rubber supply to diminish. It is very instructive 
to examine the figures given for the different countries. 
Our two main sources of supply are Brazil, Peru, and 
Bolivia, and East and , West Africa and the Congo coun­
try. From the first group the total supply in 1900 was 
25 ,000 tons, and from the second 24,000  tons, but where­
as in the former case the production has increased, it 
has appreciably decreased in the case of the latter. 
Thus, Brazil, Peru, and Bolivia contributed 30,000 tons 
to the world's supply in 1902  as against 20,000 tons for 
East and West Africa and the Congo cou ntry. A small 
supply is now had from the Straits Settlements, but in 
1902  the output was only 1 ,000  tons. In every other 
case the production shows a decrease. The various 
states of South America gave 3 ,500  tons in 1900 and 
1 ,000 tons in 1902,  Central America and Meocico gave 
2 ,500 tons and 2 ,000 tons respectively, Java, Borneo, etc., 
1 ,000  tons in 1 9 0 0  and nothing in 1 9 0 2, and Similarly 
the supplies from Madagascar and Mauritius, and India, 
Burma, and Ceylon have ceased altogether. Thus, of 
the total supply of 5 4,0 0 0  tons in 1902  as much as 
50 ,000 tons came from Brazil, Peru, and Bolivia, and 
East and West Africa and the Congo country, which 
remain the world's chief sources of supply. 

• I • ., 
The Belgian Commission in Cuba, in a report to the 

Department of Foreign Affairs in Brussels, says that 
Cuba is an excellent market for automobiles owing to 
their constantly increasing use. The most popular 
type is  the voiturette, and the commission recomClends 

"" a strongly-built car of about 1 0  horse power, able to 
stand the poor roads, and moderate in price, 
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TEE GREATEST OF PIPE ORGANS. 
BY HELEN LUKENS JON:38. 

The world's greatest pipe organ is being built in a 
western factory for the Convention Hall in Kansas 
City, Mo. It has been leased by the management of 
the St. Louis Exposition, and will be 
temporarily installed in the Festival 
Hall on the fair grounds, where its tit· 
anic voice will bestow a musical benedic­
tion on the opening ceremonies of the 
great international exposition. 

Some of the most renowned organists 
in the country have been engaged to 
play on the mammoth instrument, and 
acres and acres of automatic music are 
being prepared to fill in the interims be­
tween the performances of th e virtuosos. 
At the close of t1:e fair the organ will 
be permanently established in the Con· 
vention Ball at Kansas City. 

This wonderful American instrument 
is the largest in the world. It has 
10,000 pipes, 140 stops, and weighs 125 
tons . .  It measures 100 by 2 7 l;£J  feet, and 
is 40 feet high. Eighty thousand feet 
of lumber are being used in its construc­
tion, and it will require ten freight cars 
to transport the finished instrument to 
the exposition grounds at St. Louis. It  
will  cost $67,000.  

The pipe organ in the town hall at 
Sydney, N. S.  W., has heretofore been the champion 
music producer of the world. It has 128 speaking 
stops, 9 ,000 pipes, and covers 1,600 square feet of floor 
space. The largest organ in America is  - in the Chi­
cago Auditorium. It has 109  speaking stops and 7,124 
pipes, is 44  feet long, 25  feet wide, an d 3 4  feet high. 

During the last five centuries, or practically speak­
ing, ever s ince . broken reeds gave inspiration to the 
musical inventor, organ building has progressed stead­
ily, until to-day it has culminated in this new pipe 
organ. 

A visit to the immense brick factory where the 
organ is nearing completion, and a long tramp through 
the workrooms where great numbers of men are busily 
employed in fashioning the various parts of the great 
melody box, is a revelation in musical industry. 

The frame of the organ, which is  equal in size and 
app61arance to a house of several stories, is made of 
3 x 12 Oregon pine, which is superior in strength and 

Inserting the Reeds in the Pipes. 

stlft'ness to any other timber. Other parts 
of the organ, including the wooden pipes, 
are made of first quality of sugar pine. 
Poplar is used only for bellows folds and 
rack boards. The main console is con­
structed of quarter-sawed white oak finish­
ed medium antique, and the outer frame 
casing of the organ will be of 10,000 feet 
of the finest quartered oak. 

The chests are twelve feet long with 
large wind ways and channels. There are 
five 12  x 6 bellows for the main and pedal 
organs, each bellows having three square 
feeders attached. Four bellows in tiers, 
one above the other, are operated by four 
crank-shafts made of heavy steel shafting, 
with extra large steel cranks of ten-inch 
throw. There are two crankshafts on 
either side of the bellows. The two upper 
ones operate the two upper sets of feeders, 
while the two lower ones operate the two 
lower sets of feeders. The feeders are tied 
together with self-oil ing V-plates, so that 
each crank operates on two feeders of each 
s ide. Each crankshaft is made of 1 15-16-
inch diameter steel shafting, with sUi; 
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pillow blocks on each shaft, which are fastened to 
heavy angle-iron plates. The crankshafts are so ar­
ranged from the counters hafts that they turn toward 
each other. By this arrangement the strain of tying 
the two sets of feeders together on each bellows will 

The Huge Console. 

In the Pipe Room. 
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give it a perfect alinement, and there will be no side 
drawing to interfere with the folds of  the feeders. 

All regul�tors throughout the organ have two square 
feet per speaking stop, so that there will be ample 
supply of wind under all conditions. The wind power 

of this organ exceeds that used by any 
other organ in the world. There are 
two motors of twelve and one-half horse­
power each, and one motor of two horse­
power. The batteries have four cells of 
two volts each. A generator provides 
a direct current of 10 volts and 40 amp­
eres, which will supply the storage bat­
teries without charging through the 
lamps. The motor generator is so ar­
ranged that the organ can be played in­
ce.3santly for six months or more with­
out hitch of any kind. If an ample 
amount of amperes is supplied and the 
curren i; kept up to 8 volts, but not over 
8 ]12 maximum, the organ can be played 
continuously, a feat which cannot be ac­
complished by any other organ in the 
world. 

There are 1 ,300 magnets in tb '0 organ, 
both key and draw-stop action. The 
organ contains 115 miles of wire in the 
cables and magnets, from No. 20 to No. 
34  B. & S.  gage. Five automatic swell 
engines operate the swell folds. 

There are over 7,000 open circuits in 
the organ. The coupler contacts clean themselves 
automatically, so the coupler action never gives any 
trouble. There are more than 300 pounds of brass 
rod and strip in the organ. There are 1,616 automatic 
combination knobs, for setting combinations through­
out the organ. 

The organ is being built under the Fleming electro­
pneumatic system. Mr. W. B.  Fleming, the designer 
and architect of this instrument, has incorporated all 
of the known musical devices in the organ, besides add­
ing numerous absolutely new 'creations in the way of 
sound producers, the products of his own genius. 

There are 90  pistons in the organ, 45  on the main 
console and 45 on the automatic. The placing of this 
unprecedented number of pistons between the keys, 
for the purpose of operating the combination action 
on the manuals, is a notable achievement for the 
musical world.  Another achievement almost as re­
markable is the placing of 36 couplers on the main 

Machine by Which Each of the 1 0, 000 Pipes Is Tuned. 

Pedals and Keyboard. 

tHE GREATESt OF PIPE ORGANS. 

console and 23 on the automatic. The di­
visions of the great organ are as follows : 

First D ivision-13 speaking stops, 793 
pipes. 

Second Division-13 stops, 1,342 pipes. 
Swell First Division-all string tones 11 

stops, 1 ,098 pipes. 
These string tone stops, containing un­

limited possibilities lor wonderful orches­
tral effects, are placed in a separate apart­
ment. 

This is an entirely new departure in 
organ building. 

Swell Second Division-33 stops, 1 ,769 
pipes . 

Choir-15 stops, 1,464 pipes. 
Solo Organ-16 stops, 1,385 pipes, 2 

drums. 
Echo Organ-12 stops, 1,170 pipes. 
The echo organ is  practically an inde­

pendent section, and will be placed about 
300 feet from the main organ. Though it 
has its own motor and bellows, it will be 
under the control of the main console. 

Pedal Organ-27 speaking stops, 1,012 
pipes. The pedal organ will form the 
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constructing the Bellows. 

basis of every melody. The 
largest metal pipe in the organ 
is 37 feet in length and 17 
inches in diameter. I t  is made 
of No. 24 zinc, and weighs 800 
pounds. The largest wooden 
p i p  e is thirty-t w 0 f e e  t 
long, and is made of 
2 1h-inch Oregon pine. Its pro­
portions are so immense that 
a Shetland pony was plac­
ed inside and , photographed. 
From these two great pipes 
radiate the 9,998 others, each 
with its own individual voice 
and size and personality. Some 
of them are infinitesimal in 
size, and produce microscopic 
voices, scarce more than a sigh 
or a .faint chirp. 

In the five manuals there are 
61  notes. The key action is of 
the single-contact s y s t e m. 
Each contact in the automatic 
console has a spark arrester. 

It has taken several hundred 
sheepskins to cover the pneu-
matics for the chests. A number of girls and 
women were employed in this department. 

A somewhat unsual mechanical device is the 
application of "double touch" to three of the 
manuals, great, swell, and chOir, by which the 
performer, by giving from the fingers three 
time's the pressure normally required, may pro­
duce three sets of notes that materially magni­
fy the wave of melody. 

------------.. --� . .. � 
Rare Eart b s  in Oklab o ln a .  

One crumb of comfort the government assay­
ers have for mineral prospectors in the Wichita 
Mountains district of Oklahoma. The chemists 
of the United States Geological Survey could 
find no trace of gold in all the 71 samples 
from that district that they assayed for the 
yellow metal. Ten samples were examined for 
si lver, but in only two samples was any indication of 
silver detected.  These showed only 0 .14  ounce and 
0 .92  ounce per ton respectively., In two other samples 
copper was found, 0 .351  per cent in one sample and 

Part of the Organ's FramewOl":i. 

Scientific American 

Reed-Actuating Devices. 

Shetland Pony in the Largest Pipe (32 Feet Long), 

10.81 per cent in the other. One sample also showed 
3 .63  per cent of  lead. In these cases, however, the 
small  amount of ore available more than offsets the 
value. Disappointing as the results of this investiga-

tion must be to the people of Oklahoma, 
some basis for their hope of mineral wealth 
may be contained in the statement that, al· 
though no precious metals were found in 
t.he samples examined, discovery was after­
ward made in one of the samples of the in­
teresting mineral called columbite. It is 
not known that columbite has any specific 
value of its own, but its presence is always 
significant, for it is known to have a fond· 
ness for the SOciety of certain minerals that 
contain rare and valuable earths. Among 
these is samarskite. the source of thorium, 
which is in demand for use in the manu­
facture of mantles for Welsbach lights. 
Pitchblende, another of these minerals, is 
the prinCipal source of radium, and shines 
nowadays with more than usual effulgence 
in the firmament of mineral substances. It 
may therefore come to pass that a small 
quantity of rare earth is worth almost as 
much to Oklahoma as a large quantity of 
precious metal. Requests have been made 
by the survey for other samples from near 
Roosevelt, the locality whence came the 
sample containing the columbite. 

It was Mr. H. Foster Hain, of the United 
States Geological Survey, who, at the re­
quest of the Secretary of the Interior, made 
a reconnaissance of the Wichita Mountains 

THE GREATEST OF PIPE ORGANS. 

Carving Wood for the case. 

last fall, with the especial pur­
pose of studying the reported 
occurrence of ores of copper, 
lead, and precious metals. He 
collected a large number of 
samples, which were carefully 
assayed by Mr. Eugene T. Allen, 
chemical geologist of the Sur­
vey. In  view of the absolutely 
uniform absence of even a 
trace of gold and only the oc­
casional presence of a small 
quantity of silver, copper, or 
lead, Mr. Bain was forced to 
report that none of the pros­
pects examined showed any ore 
in the proper sense of the term, 
and that none of them had any 
present or probable future 
value. He added that it was 
impossible to say whether fu­
ture prospecting might not re­
veal other occurrences which 
do have value. It is believed, 
however, that the prospects ex­
amined were fully representa-
tive and had in many cases 

been developed enough to allow a proper judg­
ment to be made as to their value. In no case 
do they offer any encouragement whatever for 
additional prospecting. 

Mr. Hain expects to discuss the matter more 
in detail in a paper to be included in a bulletin 
entitled "Contributions to Economic Geology, 
1903 ,"  which will probably be ready for distri­
bution about May 1 .  One significant discovery 
made by Mr. Hain was the occurrence of molyb­
denite, which would seem to lend some plausi­
bility to the consoling theory that in depriving 
the Wichita Mountains of the precious metals it 
could so easily have harbored, Nature madc 
what amends she could and granted them a few 
rare earths in place of rock· bearing rocks. 

. . . .. . 
The biggest searchlight in the world will be 

seen at the World's Fair. It was finished in an elec­
tric plant at Lowell, Mass . It weighs nearly four tons, 
is of 5,250,000 candle-power, and projects a beam of 
l ight seven feet in diameter. 

Making Automatic Music. 
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THE Su:BMARINE MINE. 

In the many attacks that the Japanese fleet has made 
on Port Arthur, it may have been observed that the 
larger vessels  have never ventured very close to the 
harbor entrance. Several causes may be assigned for 
this, such as the danger of plunging fire from the lofty 
fortifications, the difficulty of maneuvering in the nar­
row waterway, and the risk of being sunk by torpedo­
boat attack. But outside of these dangers there is one 

,which, above all others, will prevent any attempted 
forcing of the channel by the combined Japanese fleet, 
and that is the presence of the deadly submarine mine. 
The moral and material effect of submarine mine attack 
can scarcely be overestimated.  The 
moral effect is so great, that the 
mere supposition that a harbor en­
trance may be mined is usually 
sufficient to deter the enemy from 
forcing an entrance ; and the ma­
terial effect of a ship coming in 
contact with a mine would be either 
its certain destruction, or its dis­
ablement to such an extent that it 
would have to be beached at once 
to save it from s inking. 

Broadly speaking, there are three 
different kinds of submarine mines. 
First, observation mines, which are 
fired from the shore when a ship is 
known to be in range ; second, auto · 
matic mines, which are exploded 
on being struck by a ship, which 
is the kind with which the Rus­
sians claim that the "Petropav­
lovsk" was sunk ; third, electric­
contact mines, which on being 
struck by a passing vessel give 
notification to an operator on 
shore, who fires the mine by the 
throw of a switch. 

Scientific American 
it impossible for the small boats of the enemy to at­
tempt to explode the mines before the big battleships 
and armored cruisers pass over them. The battery is 
placed rather low down near the water, and above it is 
a battery of heavy 8 and 10-inch breech-loading rifles, 
mounted either en barbette or on disappearing mounts, 
while above these, carefully masked by shrubbery, is 
a firing station, which is connected by cables with the 
mines in the channeL Sometimes, by preference, the 
firing station is placed in a massive concrete casemate, 
which is built into the structure of the fortification. 
The submarine mines would be laid out in a series of 
parallel lines, and so spaced that the mines in each 

:2 

point, b. The armature A is secured by a spring to an 
insulated po!nt, P, from which a wire passes through 
the firing fuse in the ground mine to earth. The other 
end of the armature carries a contact point which, 
when the buoy is struck, engages with a contact point, 
b ,  which is connected to earth through the interposed 
resistance of a 1,000-ohm resistance coiL 

Fig. 2 shows the automatic indicator or shutter, 
which is placed in the firing station on shore. 'l'wo 
currents are employed : One a continuous current of 
feeble power from a signaling battery, S B ;  the other 
and more powerful current from a firing battery, F B. 
The arrangement is as follows : Between two electro-

. lJ  

r. 

magnets, b b, is suspended an arm­
ature, a, pivoted at its center, p. 
The lower end of the armature 
holds one end of a weighted lever, 
4 .  When a current passes through 
the magnets the armature is rotat· 
ed, the end of the weighted lever re­
leased, and the weight falls, strik· 
ing a bell and giving notice to the 
operator. The weighted lever turns 
on an insulated axis, which is con· 
nected to line, L. The insulated 
axis carries a metallic cross-bar, e. 
which is normally in contact with 
the spring, d, which is itself con­
nected through the coils of the elec· 
tro-magnet with the signaling bat­
tery, S B. When the weighted 
lever, 4,  known technically as the 
"shutter," falls, this spring is dis­
connected by the rotation of e, and 
the firing battery, F B, is brought 
into play through the contact of 
plate, e, with spring t, that is, sup· 
posing the plug P is in place. By 
leaving P normally out of place, the 
observer can fire the battery at wiil 
by inserting the plug. 

Now let us follow more closely 
the operation of blowing up the 
hostile ship. The instant the ves· 
sel strikes the buoy, the suspended 
ball, B, swings to one side, draws 

Although submarine mines are 
built in a variety of forms and with 
different details of their contact 
and firing mechanism, the two il­
lustrations which we herewith pre­
sent will serve to illustrate the 
principles upon which they are 
built and operated.  The mine 

GROUND MINE, ELECTRIC·CONTACT BUOY, AND SHUTTER AT FIRING·STATiON. aside the cord, pulls up armature 
A, into contact with b,  and causes 

proper consists generally of a large and heavy hemi­
spherical metal case, which is filled with a charge of 
high explosive, and contains a fuse which may be fired 
either automatically or at the will of an observer on 
shore . They are of two types. Where the water is 
comparatively shallow, and not too great to interfere 
with the destructive effect of the explosive, the mine is 
placed on the bottom and is known as a ground mine. 
In deeper water it is carried in a buoyant vessel, which 
is anchored to the bottom, and floats at a pre-determin­
ed depth below the surface of the water. The observa· 
tion mine may be fired by one or two observers ; if by 

Field of ground mines, showing submerged electric. 
contact Jluating bnoys attached. 

line would cover the spaces left in the adjacent line's, 
with the result that on whatever course a ship might 
be steering, she would be certain to strike one or  more 
of the mines before she passed over the field. The 
ground mine, which, as we have said, is uiiually a 
hemispherical metal case, contains several hundred 
pounds of high explosive, and is held in place on the 
bed of the river or channel by its own weight, some· 
times assisted by heavy hooks cast upon the outer 
shell. A!l chored to the mine, and floating above it, at 
a depth below water that is less than the draft of 
the enemy's vessels, is a hollow buoyant sphere in 

Rapid.fire battery to prevent countermining. 

the signal· battery current to pass by way of the 1,000· 
ohm resistance-coil down through the ground fuse to 
earth. This current is too weak to ignite the fuse. 
At the same time the armature, a ( in the firing sta· 
tion ) ,  is attracted to the magnets, b, b ,  and releases 
the pivoted shutter, 4, ringing the bell and throwing 
the signal battery line L into circuit with the line to 
the firing battery, F B. The- operator now places the 
plug, P, in place, and sends the whole force of the 
main current into the line, and as this has SUfficient 
force to pass the resistance and ignite the fuse, the 
ground mine is instantly exploded. In the case of 

Battery of  8 and lO-inch 
disappearing guns.  

Firing stktion and 

range.finders. 

METHOD OF DEFENDING HARBOR CHANNEL WITH SUBMARINE MINES AND BATTERIES OF RAPID-FIRE AND HIGH·POWERED GUNS. 

one, the mines are laid in lines, which converge to 
the observation station, and all the mines in each row 
are connected, so that the operator can fire them simul­
taneously at the ship passes the range line. When two 
observers work together it is possible, by a system of 
cross observation, to fire any particular mine when the 
ship is passing over it, or sufficiently near to come 
within the radiu's of explosive effect. The type most 
commonly used is the electric-contact mine. 

The accompanying illustrations show a system of 
electric-contact ground mines, laid across a chamiel,  
with a battery of rapid-fire guns on shore so placed that 
they command the whole of the mine field, and render 

which is placed the electric circuit closer. The upper 
engraving of the two herewith shown represents a 
section through the floating sphere, and shows the de­
tails of a type of circuit-closer which has been very 
widely used. It  consists of a horseshoe magnet, M, M, 
within which is hung by a coiled wire a bal l ,  B. A 
silken cord is hung from the top of the magnet, passes 
down through the ball, and is attached to an armature, 
A. When the vessel strikes the buoy, the ball is thrown 
to one side, draws aside the silken cord and lifts the 
armature, A.  To the poles, N, S, of the magnet are 
secured two small magnets, C, C, one end of the coil 
wire being connected to line and the other to a contact 

an automatic mine of the kind that is claimed to have 
sunk the "Petropavlovsk," the instant the floating 
sphere or case is struck by the ship, there is an ex· 
plosion of the charge, which is carried in the floating 
case, if the water is very deep, or in the ground mine 
at the bottom if the water is sufficiently shallow to 
bring the mine within striking distance of the ship's 
bottom. 

Fifty-five towns or villages in Germany are arti­
ficially illuminated by acetylene gas, and the total 
length oi the mains is 145 miles. The price of the 
gas varies between is. 6Y2d. to 2s. 3d. per cubic meter. 
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CONCRETE RAILWAY BRIDGES. 

The increasing use of concrete in construction work 
of the most varied kinds is well illustrated by the 
instances given below of building railway bridges of 
concrete. 

It  is a curious fact, and characteristic of the recent 
rush of prosperity in the iron and steel industry, that 
the largest concrete railroad bridge in the world, here­
w ith illustrated, should owe its existence to that 
prosperity. This bridge, which is now under construc­
tion for the San Pedro, Los Angeles and Salt Lake 
Railroad Company, carries the tracks across the Santa 
Ana River, at a point some four miles from Riverside, 
Cal. As originally planned, 
the bridge was to have been 
built of steel ; but when it 
came to placing the contract 
for the same, it was found 
that the great rush of work 
in the various bridge-build­
ing establishments of the 
country had thrown them 
several months behma their 
orders. Rather than undergo 
the serious delay that would 
result if the bridge were 
built of steel, the chief en­
gineer of the road deter­
mined to go ahead and build 
the structure at once of con­
crete, the materials tor the 
manufacture of which were 
readily available, and the 
nature of the building ma­
terial being such that it 
could be prepared immedi­
ately. 

The viaduct, which has a 
total length of 984  feet, con­
sists of ten arches flanked by 
two massive abutments. E'ight 
of these arches have a clear 
span of 86 feet, and the two 
end spans adjoining the abut­
ments are about 35 feet clear 
span. The piers measure 14 
feet by 28 feet in plan, and 
are built of solid concrete. 
The arches are semicircular, and the greatest height 
of the structure above the river bed is about 70 feet. 
The excavations for foundations were carried down to 
bed rock, which was found at a depth of from 12  to 30 
feet, the excavation being done by means of coffer 
dams. The estimated weight on each foundation is 
about 1,050 tons. But l ittle difficulty was experienced 
in finding satisfactory bearing material, except in the 
case of the last pier, which, after the work had been 
carried up to a height of 20  or 3 0  feet, began to show 
signs of settlement. The matter was remedied by driv­
ing cement grouting into the material below the founda­
tion, the grouting being forced in b:y- means of purp.ps. 
After the piers had been carried up to the springing 
of the arches, the falsework and centering were 
erected, the outer timber form built up, and the con­
crete rammed in place. The concrete was prepared in a 
la.rge mixer located near one of the abutments, from 
which it was loaded into cars and hauled to the par­
ticular part of the work where it was needed. The de­
Sign of the bridge is s imple, and suitable to the char-

acter of the structure, plain rectangular pilasters run· 
ning from the piers between each arch to the parapet 
line, where they are relieved by a series of corbels. It 
will be seen from our illustration that the concrete 
construction harmonizes well with the ,natural char· 
acteristics of the country. 

Another notable concrete structure is the double-track 
bridge which the I llinois Central has recently com­
pleted over the Big Muddy River, near Carbondale, Ill. 

Scientific American 
This is remarkable from an engineering standpoint, 
because its arches are the longest of the kind ever 
constructed. The bridge consists of three 140-foot 
spans, the limit hitherto having been about 90  feet. 
The total length of the bridge is 574 feet 6 inches, and 
width 34 feet 2 inches. In the construction of the 
three centers for the elliptical arches, the fan-shaped 
grillage was supported on three rows of piles. The 
rise of the arches is 30  feet. About 12,000 cubic yards 
of concrete were used in the structure, which cost 
$75,000. This is less than the cost of a modern double­
track steel bridge of the same dimensions. This type 
marks an era in railroad bridge construction, as the 

Looking Southeast Along the Santa Ana Viaduct. 

Illinois Central is replacing all wooden and steel struc· 
tures, where replacement is necessary, with concrete 
bridges when conditions permit of so doing. The credit 
of constructing concrete arches of such length belongs 
to J. F, ' Wallace. 

Connt Zeppelin's Experinlent ... 

In a letter addressed to the National Zeitung, Count 
Zeppelin states that his appeal to the German public 
had not met with the response he anticipated, but that 
by the aid of several subscriptions he had succeeded 
in raiSing the sum of 16,000 marks ( $ 4,000 ) for the 
construction of a new airship. To aid in the new 
project, the leading German constructors will furnish 
him with the necessary material at a greatly reduced 
price. Under these conditions, and seeing that the 
Minister of War, as well as the King of Wurtemberg, 
have offered him their support, Count Zeppelin has 
decided to begin the construction of his new airship. 
After a careful study of the subject since his last 
trials over Lake Constance, he expects to bring out a 

Santa Ana VIaduct at RIversIde, Cal1fornta ; 984 Feet LonR'. 
CONCRETE RAILWAY BRIDGES. 

greatly improved airship. According to reports, an 
immense balloon shed is to be erected near Manzell, on 
the lake, from which the trials are to be held. 

A dispatch has been received from the British vice· 
consul at Sevastopol, reporting that the Russian gov· 
ernment had decided to construct an electric railway 
between Sevastopol and Yalta, 'to pass via Balac]ava, 
Bida, Aloupka, and Livadia. 

33 1 
lYIlnlng Ore in the Mesabi District. 

BY KIRBY THOMAS. 
In the Special Iron and Steel Number of the SCIEN­

TIFIC Al\fERICAN reference was made to the rich Mesabi 
iron deposit in Northern Minnesota, as being one of 
the chief contributory cause3 of our supremacy in tiie 
iron and steel industry. This range was first openeq 
in 1893 ; since which date it has produced 66 ,800 ,898 
tons of iron ore.  In  1902 nearly 45 per cent of the 
total iron output of the Lake Superior district  came 
from the Mesabi range, or 33 per cent of the total 
iron ore output of the United S tates, the greatest 
iron-producing country in the world. In 1903 the 

> • 

Mesabi district produced 53  
per  cent of the Lake Superior 
output. 

Owing to the shallow na­
ture of the ore deposit and 
the soft character of the ores, 
it  has been found possible 
and economical to mine this 
Mesabi ore with steam shov-
els in . open cuts, and it is on 
this range that this method 
of mining is developed to a 
remarkable extent. The ore 
lies in broad basins in the 
rock, 'covered with glacial 
drift from a few feet to 100 
or more feet thick. The 
method of mining most used 
is to strip off the overburd

'
en 

of gravel and load the ore di­
rect into steam cars with 
steam shovels for transporta­
tion to the lake ports. A 
steam shovel will load 2,000 
cubic yards of gravel in 
twenty hours, and consider­
ably more ore. A fair output 
in ore for a steam shovel is 
75 cars of 25 tons capacity in 
ten hours. The cost of "strip­
pin g,"  as the process of re­
moving the gravel is called, 
is about 40 cents a cubic 
yard, and most of this work 
is done by c ontract. The 

cost of removing 40 feet of gravel from an acre then 
would be $16 ,000.  The ore can be mined and put on 
the tracks for less than 5 cents a ton, to which must 
be added the distributed cost of the shipping and gen­
eral management. 

The work of excavating the ore is carried on in 
parallel benches, the ore being scooped up directly 
from the natural bed and loaded into the adjacent train 
of cars. The rich, loose ore in the richest mines 
will run over 60 per cent of iron to the ton. Several 
of these mines shipped last year over a million tons 
of ore each, and the total shipment of ore reached 
thirteen and a half mill ions in 1902  and almost as 
much in 1903 .  A number of the Mesabi mines are 
worked by the underground methods, but it is as an ex­
ample of steam-shovel mining that the range is known! 
the world over. 

• • • •  
Ca,rra ra Marble. 

Carrara marble, which is of univerml repute, is pro· 
duced in Italy. The strata from which 319,887 metric 

tons were quarried in 1902, partly for export to AmE'r­
Ica, cover an area of 80 square miles, and reach in 
places the depth of three-quarters of a mile. The mines, 
some of ,which were worked by the Romans, are sur­
face workings, at an altitude of 700 to 3,000 feet above 
sea level. 

• 1 . ,  • 
More than two hundred kinds of rice are sh own in 

Siam's agricultural display at the World's Fair. 
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A FIRE ESCAPE FOR TOURISTS AND TRAVELERS. 

BY W. G. FITZ GERALD. 
The problem of the sky-scraper hotel is a very seri­

ous one for the traveling public, but it seems to have 
been solved in a very ingenious manner by an Eng­
lishman after a brief, but scared, visit to this country. 

Lying in his bed at night on some incredibly lofty 
floor, he read all kinds of uncheerful things about 
fierce conflagrations that have devastated entire cities. 
He wondered whether there was no way of sleeping in 
peace and comfort of mind, even on the twentieth floor, 
w ith an infallible fire escape at the foot of his 
bed, thus rendering him absolutely independent 
of extraneous assistance. 

He went home and devised the ingenious trav­
eling-bag escape, shown in the accompanying 
photographs.  This will cost, at any bag and 
trunk maker's, very little more than an ordinary 
portmanteau of the same kind ; and moreover, the 
fire escape part of it does not interfere to any 
extent with its capacity for holding your dress 
suit, boots, shirts, or a hundred and one other 
things requisite for the traveler. 

In one small compartment will be found some 
hundreds of feet of that fine, light rope used by 
mountaineers in the Swiss Alps, for roping them­
selves together while crossing glaciers and climb­
ing precipitous ice slopes. There is also a par­
ticularly ingenious little brake arrangement, and 
two pairs of steel snap hooks. That is all, but 
it certainly enables the possessor of this useful 
article of baggage to rest easy in his bed in an Ameri­
can sky-scraper hotel. 

Let us suppose that an alarm .of fire is given in the 
dead of night, and the flames cut off every means of 
communication with the outside. Well, the possessor 
of this portmanteau fire escape simply slips out of bed, 
snaps one set of hooks round the bed leg or other sub­
stantial pi ece of furniture, and the other set to the 
s ides of the portmanteau. This last he then throws 
out of the window, gets inh it himself, and then lowers 
h imself just as quickly or as slowly as he pleases by 
means of the brake. This useful article of baggage 
has not yet made its appearance in this country, but 
beyond question it will do so pretty speedily. 

_ j e , . 
Ca]'burete d Air L igh t. 

Dr. Hugh Marshall, fellow of the 'Royal Society of 
Edinburgh, lecturer on chemistry in the University of 
Edinburgh, has invented another method of using car­
bureted air for lighting. It is an improvement upon 
the form of lamp devised by M. Naum Notkin, of Mos-

:rHE FIRE ESCAPE IN USE. 

cow, in which carbureted air was obtained by employ­
ing paper pulp saturated with gasoline to produce the 
vapor required. In this Notkin "gravity" lamp the 
carbureted air, being denser than air itself, flowed from 
a higher to a lower level, instead of ascending like 
coal gas, and could therefore be poured from one vessel 
to another, like a liquid. In the Marshall lamp the 
necessary current of air through the carbureter is not 
maintained by the effect of gravity, but by means of 
the draft from the lamp chimney. It  is thus possible 
to have the body of the lamp below the actual burner. 

Scientific American. 
To reduce the manipulation necessary with such a lamp 
when used in incandescent lighting, Dr. Marshall has 
invented a form of burner tube, which is  sunk axially 
into the body of the containing vessel, and which en­
ables the user to regulate the mixture of vapor and 
air to a nicety by Simply rotating the tube in one 
direction or the other. Th ) new method of using car­
bureted air has been applied by Dr. Marshall to various 
types of lamps-table and portable, hanging, basket, 
and also in lantern form for outdoor lighting. These 
show a brilliant incandescent light, without any liquid 

THE PORTMANTEAU FIRE ESCAPE. 

or wicks being used', and are free from smell or smoke. 
Dr. Marshall claims also that ' carbureted air can be 
supplied all over a house without danger or compli­
cated processes, and that the gas . can be ' applied to 
other purposes than lighting, such . as for heating and 
motive power.-Rufus Fleming, Consul, Edinburgh. 

. . .  � . 
A NOVEL ITALIAN UNICYCLE. 

BY EMILE GUARINI. 
The accompanying engraving illustrates a motor 

unicycle invented bY Signore Lilio Negroni and con­
structed by the Garavaglia establishment of Milan. At 
the last exposition of automobiles, at Turin, it was one 
of the greatest attractions. In the ·motor unicycle, the 
motor and the cyclist are mounted within a Single 
wheel. The object of the inventor in ordering the . con­
struction of this strange vehicle, which appears to be 
the first practical application of a theoretical prin­
ciple, was, according to him, to offer to cyclists the 
marked advantages, from the viewpoint of convenience, 
safety, economy, and even esthetics, over 
the ' ordinary motorcycles. The Negroni 
unicycle consists of a laminated steel hoop 
provided with a pneumatic tire and de­
signed to revolve upon the ground. A cir­
cular frame is  arranged concentrically 
within the hoop and carries the motor 
and the seat for the cyclist. The frame, 
mote , and cyclist together, when the 
hoop revolves upon the ground, move 
along over the latter j ust  as does - '1  
ordinary motor bicycle. I n  its rotating mo­
tion around the circular f"ame, the hoop 
is guided by a system of small wheels 
distributed and fixed in the periphery of 
the frame and bearing constantly against 
the internal surface of the hoop. The me­
chanical reaction necessary for starting 
and driving the vehicle is obtained from 
the weight of the frame, the motor and its 
parts, and the cyclist. The motor drives 
through a friction clutch, by means of a 
chain and sprocket, a gear wheel mounted 
on the frame, and this gear engages with 
an internal gear fixed to the hoop. The 
friction clutch allows of starling the 
motor independently of the hoop, and of 
transmitting motion to the latter by de­
grees and without shock. 
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from every point of view, given excellent results. They 
permit of the assertion that, although the vehicle may 
not have im extensive practical application, it will at 
least always remain an ingenious, curious, and interest· 
ing apparatus. 

• , e  • •  
Gilsonlte a n d  Elalerite-How Used. 

The uses to which gilsonite and elaterite are put are 
varied. There is a big shortage in the world's sup­
ply of' vegetable rubber, and these hydrocarbons are 
now taking its place. They are made into a min-

eral rubber that unites perfectly with tree rub­
ber, thus permitting a very large reduction in 
the amount of the latter used, and cheapening its 
cost materially. Second-grade gilsonite is used 
for paving cement by melting it with petroleum 
residue and mixing it with ground asphaltic 
l imestone and the requisite amount of sand. 
Gilsonite is also manufactured into varnishes, 
lacquers, waterproof paint for gun carriages, and 
steel and wood work of every description known 
to ship building ; as a paint for ship bottoms, it 
prevents barnacles from attaching themselves. 
It is also used for pipe coatings, reservoir coat· 
ings, floorings, roofings, and railroad work. The 
following is a further list of some of its uses : 
For coating barbed-wire fencing ; coating sea 
walls of brick and masonry ; coating paving 
brick ; acidproof lining for chemical tanks ; roof-
ing pitch ; insulating electric wires ; smokestack 
paint ; coating poles, posts, and ties ; lubricant 

for heavy machines ; covering wood-block paving ; 
binding pitch for carbon in making coal briquettes. 

Elaterite is  being largely used now to make flexible 
and heatproof varnish and paints, which are excellent 
for coating shaft and tunnel timbers, for painting 
hemp and wire hoisting ropes, pump columns, pipes, 
chains, ore cars, and all steel and iron work where the 
s urfaces are exposed ; also for coating vats, tanks, and 
pan covers used in chlorination works, smelters, and 
refineties, and in the cyanide process . On ironwork 
it prevents corrosion and resists great heats. On ' 
"lyoodwork it preveJ;lts absorption, and defies the ele­
mel).ts.-Mines and Minerals. 

. . .  ., 
An improved railroad crossing has recently been 

patented by Mr. J. H. Higgins, of Wanatah, Ind., that 
is said to De a great improvement over the crossings 
now in use universally. The invention provides for 
continuous frog intersections or steel filler blocks, 
slightly elevated at the place of crossing, so that the 

The steering of the unicycle is very sen­
s itive. In fact, in order to make it turn 
to one side it i s  merely necessary for the 
operator to displace the center of gravity 
by swaying his body. Despite this, and 
in order to make the control of the vehicle 
still easier, the inventor has provided it 
with a small handwheel, the turning of 
which displaces the seat and rider to one 
side or the other. The brake is provided A UNICYCLE DRIVEN BY A GASOLINE MOTOR. 

with an automatic arrangemerit that pre-
vents the motor and the cyclist's seat from becoming 
locked to the external hoop and thus being carried 
along by the latter in its rotary motion. 

S ignor Negroni does not conceal the fact that his  
apparatus is not yet free from defects, although these 
may be succe'ssively eliminated by appropriate modi­
fications of each of the parts of the vehicle. He thinks, 
too, that after his unicycle has been sufficiently im­
proved, it will possess over ordinary motor bicycles all 
the advantages mentioned above. However this may 
be, the trials of it that have so far been made have 

wheels are carried for a short distance on the flanges, 
instead of on the wheel proper. As this carries the 
wheel Slightly above the track, the usual bumping 
caused by the break in the track is eliminated. This 
is very desirable, as everyone knows how annoying 
it is to go bumping over a crossing, and especially 
over one that has been in use for some time. This 
improvement is also said to be very valuable because 
it materially extends the life of a crossing, as shown 
by experiment. Several railroads are already adopt­
ing this . device. 
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� Legal Notes. � 
THE GHANT AND VALIDITY OF BruTISH PATENTS FOR 

l .\ \'ENTlON8.*-Very few persons, whose inventive 
rights are protected under the patent laws of the 
different countries, realize the many . prqviElions which 
are necessary to afford them protection in each case, 
and the special training which it  is necessary for the 
solicitor or lawyer in charge of their interests to have, 
in order that the actions of the public and the courts 
may be anticipated, the full protection of the inven­
tion be secured, and the patent be sustained during 
the many possible contests and the litigation which 
may arise during its term. For a lawyer to familiar­
ize himself with the patent laws of any country re­
quires long and careful study ; and when he has not 
brought to his task a special training in the arts or 
an aptitude for this branch of learning, he will find 
a further difficulty in applying his knowledge to the 
facts in particular cases as they may arise. Mr. Rob­
erts has the several qualifications which are necessary 
for the writer of a review of the patent law of Great 
Britain, and in the book before us he has shown him­
self fully able to cope with a task, the results of 
which are now offen:;d to the public. 

The work has been treated in a novel way, for there 
are only one hundred and seventy-eight pages of text 
in the book, while the principal portion of the work 
is devoted to abstracts from cases which have been 
selected by the author. The space given to the text 
being so limited, it  is little more than a very brief 
digest of the cases whi ch form the body of the book 
and give to it its value. While a law book should in 
every case use the language of the decisions in which 
the law is construed, it aids very much to a review of 
the law to have together all the matter relating to a 
certain subject. To be snre, when a question of im­
portance is to be considt)red, all the cases in which 
the same facts appear should be reviewed, but that 
will be impossible in a single volume, the purpose 
of which is to furnish the general information which 
is necessary to the avoidance of the many pitfalls 
which the uninitiated finds in his path. Mr. Roberts 
states that this book was written from the point of 
view of inventors. It is therefore to be regretted that 
he did not make it more of a constructive work, in­
stead of confining himself in most of the pages to 
abstracts of cases, which it is impossible to arrange 
in any order, because most of the decisions discuss two 
or more questions. While many inventors will prob­
a bly refer to the book and use it to advantage, the 
work will also be found on the shelves of many law­
yers' l ibraries, and patent solicitors, especially those 
in foreign countries engaged in British patent prac­
tice, cannot very well afford to overlook the assistance 
which is now offered. 

In preparing specifications to accompany British 
applications, the same care is necessary to describe 
and disclose the invention correctly as is required 
in the preparation of specifications which are fo be 
filed in the United States Patent Office ; but, because 
of several differences in the British patent laws and 
practice, many things must be examined which the 
applicant for a United States patent need not con­
sider with the same care. Under the old law, the 
British Patent Office does not examine as to the nov­
elty of the invention, though when the amended law 
goes into effect, an examination will be made of Brit­
ish specifications which were deposited in the matter 
of applications filed within fifty years next before the 
filing of the application which is being considered by 
the officials. It  will 'be seen that under the old law, 
the British Patent Office offers the applicant no as­
sistance in the limitation of his claims to that to 
which he is entitled in view of the state of the art, 
and that even under the practice which will go into 
effect some time in the future, very l ittle assistance 
will be rendered to the applicant by the examiners in 
th e Patent Office. It is  therefore necessary for the 
applicant to inform himself at his peril what his in­
vention is, and to limit his claims to what is new, 
for under the British practice a patent is invalid in 
which there is  one claim to which the patentee is not 
entitled. This severe rule of law, with the other pro­
visions as to the novelty of an invention, which make 
it necessary for the applicant to file his patent appli­
cation before the invention has been publicly used in 
Great Britain, or has been published in that country, 
makes it often extremely difficult to confine the claims 
to the features of the invention which it will be im­
possible for opponents to attack on the ground of a 
previous use or publication. Very many British pat­
entees have been unable to obtain recognition of their 
rights in the courts on this ground alone, though, in 
the decisions to which Mr. Roberts refers, quite as 
many patentees have failed in their efforts to protect 

* The Grant and Validity of British Patents for Inventions. By James 

Roberts. London : John Murray. New York : E. P. Dutton & Co. 
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their inventions, because when the complete specifica­
tion was being prepared, there was great uncertainty 
lin the mind of the solicitor as to what the inventor 
desired to protect. 

Another line of decisions considers the question of  
dis conformity. Except when a British patent appli­
cation is filed under the International Convention, it 
is possible for the applicant to leave with his applica­
tion a provisional specification in which the invention 
is generally and fairly described without disclosing 
the mode of carrying it  into practice. When a provi­
sional speCification is filed with a patent application, 
the applicant has nine months in which to file a com­
plete specification in which the nature of the inven­
tion is particularly described and ascertained, and 
the manner in which it is to be performed is stated. 
Disconformity is the i nclusion in the complete speci­
fication and claims of that which was not mentioned 
or that which is not a fair development of that which 
was mentioned in the provisional specification. When 
the complete speCification is held to "disconform" to 
the provisional' specification, the patent is  invalid. 

There is much substance in the book, and liy a care­
ful review of the selected cases with the notes, which 
the author from time to time has added, a good 
working knowledge of the British patent practice can 
be obtained. In  the back of the book will be found 
the Patent Acts, with the authorized forms and official 
circulars of information. The volume also contains a 
very ' good index, in which the questions considered in 
the different decisions are arranged in their proper 
order. 

THE CONSTHUCTION OF CLAIMS .-A patent was issued 
to Joseph Boyer on April 16,  1895, for a pneumatic tool, 
the various features of which are expressed in a large 
number of claims. Suit was brought by the patentee 
against the Keller Tool Company for infringement of 
this patent. The bill was dismissed by the Circuit 
Court and an appeal taken to the Circuit Court of 
Appeals ( 127 J<'ed. Rep., 130 ) . 

The only complaint with which the Appellate Court 
had to deal was the treatment of those claims cover­
ing the means for controlling the supply pressure. 
Claim 47, as expressive of this group, was held by the 
Circuit Court to call for a pressnre supply duct which 
extended to the grasping portion of the handle, com­
bined with a throttle valve to control the supply. None 
of  these appeared in the tool manufactured by the de­
fendant, for which reason the charge of infringement 
was dismissed. 

In reversing the decision of the lower court, the 
Circuit Court of Appeals took occasion to enumerate 
the rules which should be observed in the construction 
of claims. In this Boyer patent the mechanical ele­
ments combined were old ; but the combination itself 
showed patentable invention, especially in view of the 
utility of the tool and its superiority over those of the 
prior art. 

Much was made in this case of  the effect of the 
proceedings in the Patent Office as disclosed by the 
file wrapper. The court accepted for the purposes of the 
case all that could be legitimately claimed for the 
argument of counsel addressed to the examiner which 
is  there found. The court thought that the claims of 
a patent are not narrowed by statements made on an 
argument before the Patent Office to obtain a recon­
s ideration after the application has been rejected, where 
no changes are made in the claims. 

In many specificlttions a certain part of a mechani­
cal combination is said to consist preferably of the 
shape approximating that shown in the drawings, but 
the inventor expressly declares, with regard to his 
invention generally, that by describing in detail any 
particular arrangement he does not intend to limit 
himself beyond the terms of his several claims or the 
requirements of the prior art. Under these circum­
stances, the court held that a claim is realized and in­
fringed by any construction of the general character 
called for which fulfills its terms, notwithstanding the 
words "substantially as described" at the end. 

A TRADE-MAHK I NFl{lNGEMENT Sel'l'.-The case of 
Ohio Baking Company vs. National Biscuit Company 
( 1 27 Fed. Rep. 117 ) brings out a typical trade-mark 

s ituation and a typical decision. Complainant's "In-er 
Seal" trade-mark, as known to the public, was printed 
in white letters on a vivid red background of a peculiar 
shade, and applied to the ends of cracker and biscuit 
cartons, in which complainant's goods were packed 
for sale. Shortly thereafter defendant conceived a 
trade-mark with the words "Factory Seal" printed on 
th e same-colored labels, which it applied to the ends 
of similar packages of its biscuits. At the time defend­
ant adopted this trade-mark it lmew complainant's 
crackers were ' the only ones sold with the red seal on 
the end of the cartons. and that its trade-marks were 
liable to deceive careleps purchasers. The conrt held 
that defendant's trade-mark, when so printed and nse(], 
was an infringement on complainant's trade-mark, and 
should be enjoined. 
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Brief,  Notes Concerning Patents. 

Rev. Ernest ,d'Aquila, pastor of the Italian Roman 
Catholic church of Our Lady of Mount Carmel, New­
ark, N. J., has been granted a patent on a safety gas 
burner, which is intended to prevent the asphyxiation 
of persons who blow out the light either by design or 
accident. 

Dr. Hans Goldschmidt, the German chemist, who 
has been visiting this country, took occasion during 
his stay to inspect the furnace invented by Marcus 
Ruthenberg, of Philadelphia, by which the highest 
grade of steel is made directly from the ore. This 
fu rnace has been erected at the Cowles Aluminium 
'Yorks, at Lockport, N. Y. A practical demonstratioI'. 
of the furnace was given for the distinguished visitor. 

Dr. Von Adelung, the health officer of the city of 
Oakland, Cal., has invented a new faucet which is 
being experimented with by the board ,of education of 
that city. By the use of this device, the doctor claims 
it will be impossible to transmit disease germs from 
one scholar to another. The faucet is much like 
others, except that it is inverted and does away with 
the use of the drinking cup. 

Ethan R.  Cheney recently died at Brookline. He 
was an inventor of note. For twenty years he was 
master mechanic at the Norway Iron Works, in Bos­
ton, and while there invented and patented many valu­
able pieces of machinery. Four years ago he invented 
a lathe for the purpose of turning the large granite 
columns required for the cathedral of St. John the 
Divine in this city. The columns were 60  feet long and 
6 feet in diameter in one piece. The lathe weighed 
140 tons and was the largest ever built for turning 
granite. 

An elaborate electrical device, which combines the 
moving picture machine with the phonograph, so that 
the words and music of a theatrical or other perform· 
ance can be heard while the movements of the players 
are reproduced before the eyes, has been invented and 
is being exploited, The machine is the invention of 
T.  F. Solon, an ex-member of the Wisconsin legislature, 
and ex-Gov. George W. Peck, of the same State, is a� 
active member of the company which is engaged in 
introducing the apparatus . One of the novel features 
of the machine is the mode by which a cylinder which 
has become exhausted is automatically changed for a 
fresh one. 

Anyone who has ever witnessed the operation of 
fighting a fire must have been impressed with the awful 
force of the water as it issues from the nozzle of 
the hose. The services of three and four firemen 
are often required to hold and direct the stream, and 
it  is a frequent occurrence, at that, for the nozzle to 
break away from their grasp, and under the influence 
of the mighty force of water being driven through its 
interior, be hurled right and left, like a mighty serpent 
on a rampage, seriously injuring anyone who might 
be unfortunate enough to get within its reach. The 
only way which the rearing and tearing monster can 
again be secured is by stopping the pump, and much 
time is frequently lost before this can be done. A 
new nozzle which can be handled as easily as a child 
is just now being brought to the attention of the fire 
departments of the country. Its remarkable behavi o r  
under the highest pressures i s  attracting the wonder 
of the men who thought the old nozzle, which has 
been in use so long with all its faults, was about as 
near perfect as it was possible to make it.  A trial of 
the deviCe was made recently in New York, when one 
of the nozzles was connected with three streams, each 
2Vz inches in diameter, with a pressure at the pumps 
O{ 160 pounds. The machine was bolted to a plank, 
and the latter was nailed down with seven tenpenny 
nails, and this was entirely sufficient to hold the 
nozzle under all circumstances. Une man could easily 
direct the stream to any desired point, and after it 
had been placed as desired, the nozzle remained un­
supported without the least variance under the pres­
sure of the water. The upper part of the device con­
sists of a nozzle much the same as is in use at present 
except that it is finished at the base with a ball joint 
The ball end is supported by a stand,  which divides 
at the top to receive and support the end of the nozzle 
proper, and the stream being divided enters the tube 
of the nozzle from both sides, which comprises the 
essential feature of the device. One would naturally 
conclude that the efficiency of the stream would be im­
paired by its passage through the two channels, but a t  
the lower pressures there was no change whatever a9 
compared with the ordinary nm�zle, while at the highf'l" 
pressures the difference was very slight. T'here arro 
several types of the apparatus, and the one tried in 
New York was the one designed for the heaviest work . 
Those which are made for hanuJing a single stream 
of ordinary dimensions are supplied with a stand, 
which is m eant to be merely placed on the ground 
without any fastenings whatever When it has been 
thus located, it needs no further attention . except 
when it is desired to make a change in the direction 
of the stream occasionally. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

INSllLA'rOR.-J. A. HANSON and A. F. 
LAMBE:1T, Davenport, Wash. This invention 
relates to insulators, more particularly of the 
type used upon wire fences where it is  desirable 
to employ one or more of the fence-wires, for 
the purpose of telephon ing, telegraphing, etc. 
'rhe dielecric may be made of porcelain, clay, 
china, or other brittle materials, and the 
stap les may be rapidly secured upon the same 
by any farm laborer. 

. 

CURRENT - REGU LA'l'OR. - E. DY STERUD, 
Monterey, Nueva Leon, Mexico. The object of 
this invention, which relates to automatic cur­
rent-regulators, is  to produce a neat, simple, 
and efllcicnt form of regulator which will re­
qnire a minimum of attention and which i s not 
liable to get out of order. The instrument 
works best where the variations in current 
strength are comparatively l ight ; but it may be 
ilevertheless used to advantage whether the 
variations are considerable or are abrupt. It 
also serve. to render the potential of the 
current being generated substantially con­
stant. 

Hard_are. 

NUT-LOCK.-J. F. RIEMAN, Goshen, Ind. 
The aim of this invention i 8  the provision of 
a simple nut-box that may be easily applied 
and removed, that effectively holds a loose nut, 
permits of convenient release for tightening the 
nut against an object, takes up no available 
room, is perfectly reliable in service, and that 
may be produced at low cost. 

WI RE-ROPE CUTTER.-M. T. WOLF, Wash­
ington, Pa. Mr. 'Volf's invention relates to 
means employed for drilling deep wel l s  to 
obtain water, gas, or oil .  The intention i s  to 
provide a cutting device that may be con­
veniently lowered in the well-bore and by its 
i mpact on the drill-holder be caused to cut 
the wire rope that has been connected with 
the drill, and thus permit the removal of the 
rope. 

Machines and Mechanical Devices. 

IWLLER-BEARING.-R. F. BOWElR, Lima, 
Ohio. The object in this improvement i s  to 
provide a construction of bearing which will  
be useful wherever a j ourna l-bearing is de­
sired and wi l l  be especially useful in such 
bearings as are de8igned to permit lateral 
motion by allowing the shaft or joul'llal to slide 
laterally in the bearing. It may be ufied in 
('ar-axle boxes or line shafts, stationary ma­
chinery, propeller-shafts, and wherever a j our­
nal-bearing is emp loyed. 

MAGNI FYING ATTACHMENT FOR SEW­
ING-MACHIN E'S.-SALLIE JONES, Glasgow, 
Ky. This device will facilitate the setting, 
threading, or adjustment of the needle, etc. 
Persons having defects of vision find i t  al­
most impossible to make adjustments and ex­
tremely difllcult to even thread the needle. 
Th" purpose is  to ove·rcome these difllcultles 
and permit any one to make the most delicate 
adjustment of the needle, thread it, and see 
tha t the sewing is  p roperly executed. 

CASII-REGISTER.-J. C. VAHJEN, New 
York, N. Y. Mr. Vahjen's purpose i s  to pro­
vide a positively-acting construction whereby 
as each lever-key is  depressed a corresponding 
tablet will be displayed and remain so until 
another key i s  operated, each key returning 
automatically to normal position on release. 
Also to provide means whereby a key must be 
ful fy dep ressed at each operation to di.charge 
a printed check of amount, which check is 
cut from a roll  of tape and drops from the 
machine wit!. a display of the t ablet. When 
a key i s  partially depressed it cannot be forced 
to normal position before pressed downward 
to the limit of its  travel.  :>Ir. Yahjen has 
invented another cash-register which relates 
to a printing mechanism for registers oper­
ated by key-Iever8, which mechanism i s  par­
ticularly designed to print in duplicate anCl 
wheu desired to operate in conjullction with a 
knife adapted to cut one of the printing tapes 
(ill' ribbons into che cks for delivery from the 
machine, while the other printed tape remains 
concealed within. The purpose is to provide 
a construction of printing attachment applic­
able to any key-lever-op e rate" machine. 

AVTOMATIC PIANO- PLAYER.-H. MhYER, 
New York, N.  Y. The object of the inven tion 
is to provide au automat ic player for a piano, 
organ, or lik� key-actuated musical inS � l'ument 
arranged to permit convenient varying of the 
speed of the note-sheet trave ling over the 
tracker-board to actuate the key-strikers with 
more or less force , to keep the note-sheet in 
proper alinement with the tracker-board, and 
to quickly reroll the note-sheet. 

SA WT NG-MACHINE.-E. II. HOFF, Mosinee. 
"·is. 'rhe invention relates to imp rovement. 
in sawing-machines for fell ing trees, sawing 
Etumps, or' the like, an object being to provide 
a machine of simple construction tha t may 
be easily carried from pla ce to place.  that may 
be ope rated with comparatively liflle manual 
exert ion, and in which the saw may be ar­
ranged for operation at any desired angle. 
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snow or ice by levers extending up within 
reach of a person sitting on the sleiglJ,-seat. 
The guiding means has the further advantage 

in being adapted to be used as a brake. 

Prime Movers and T",eir Accessories. 

RELIEF-VALVE.-S. O. BRUNE, Mine Cen­
tre, Canada. In this patent, the object of the 
invention is to p roduce a simple, efllcient, and 
reliable device adapted to be easily and quickly 
applied, capable of a quick action when pres­
sure is admitted, so as to minimize leakage 
of steam, and susceptible of regulation to ad­
just itself to different steam-pressures. 

H OT-WATER COOLER.-J. S. SCOTT, 
Brantford, Canada. In the p resent invention 
the aim is to p rovide a new and improved hot­
water cooler, more especially designed for use 
in connection with the water-jacket of an ex­
plosive-engine or the like and arranged to in­
sure a quick cooling of the water to \l:eep 
the cylinder cool at an approximately uniform 
temperature. 

or General Interest. 

of great power in which the blocks may be 
conveniently formed by casting and in which 
the various runs of the rope ' are sufllcient'ly 
separated to avoid rubbing against cacti other, 
thereby reducing friction and increasing the 
efllciency of the device. 

BOTTLE-CLOSURE.-B. CLEMEC"fS, MoundS­
ville,  W. Va. The p resent invention refers 
to a cap o r  closure intended particularly for 
bar-bottles used in retailing l iquid goods. It  
may be applled, however, to various other pur­
poses. It comprises, broadly speaking, a body 
p referably of spring metal, so as to snap over 
and retain its p osition on the mouth of the 
bottle, a spout projecting from the body, and 
a peculiarly-arranged cover for the spout. 

WRITING-TABLE!T.-D. F. CURTIN,  Butte, 
Mont. In this instance the invention relates 
to that class of tablets in which a continuous 
strip or supply of paper is  held within a case 
and drawn out of the case and over the outsMe 
thereof which forms a base upon which the 
paper rests while being written on ; and the 
object is to p rovide a tablet combined with 
a supplementary receptacle for holding pen­
cil!\', mafches, stamps, etc. 

HINTS TO CORRESPOJ!oTOENTS. 
Names and Address must accompany all letters or 

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

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

lnquiries not answered in reasonable time should be 
repea ted ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

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

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

Soientific AmeriCfI.D Supplen1ents referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ENVELOP-CLAS P.-A. DE SAINT CHAMAS,  N"OTE.-Copies of any of these patents will be 
Minerals sent for examination should be distinctly 

marked or labpled. 
Chicago, I l l .  I n  carrying out this invention furnished by Munn & Co. for ten cents each. 
Mr. Chamas has particularly in view the Please state the name of the patentee, title of 
provision of a clasp or fastener w.hlch will ·· the inveution, and date of this paper. 

( 9369 ) C. W. B. says : I do not wish 
to prolong any argument about how the ocean 
got its saltness, but in your letter in rep ly to 

securely seal an envelop or similar receptacle 
in such manner that the latter may be quickly 
and rapidly opened by the postal authorities or 
other persons to permit the contents to be in­
spected and such envelop then to be readily 
closed and sealed again. The clasp or clip 
embodies features of simplicity, durabi lity, 
l ightness, and strength in addition to con­
venience in use-that is to say, the clasp may 
be readily adjusted and removed, while at 
the same time it will form a "afe and reliable 
closure. 

BusintsS ftl'" Ptrsoltal W t my letter in which I suggested that the ocean an s. became salty in primeval time when the water ---------------------- first settled on the surface of the globe, it  
READ THIS COLUMN CAREFULLY.-You will "lind inquiries for certain classes of articles 

numbered in conRAcutive order. If you manu· 
fncture these goods write us at once and we will 
send you the name and address of the party desir­
ing the information. III every ease it Is neces­
sary to give the number or the inquiry. 

MUNN & CO. 

brought down chlorine gafi and was the me­
dium for uniting that with sodium in snch 
quautity that the whole ocean became salty, 
as a t  present. You say that you will  not 
altogether disagree with my suggestion, 
but then you add : "The water of the ocean 
was once fresh water. I t  has received salt 
from the water that has come into the ocean. 

COMBINED HYDROMETjjJR AND SYRINGE. Marine Iron Works. Ohlcal/o. Oatalogue free. LeConte says that salt lakes received their 
-R. VA)! BEN'l'HUY SEN, New York, N. Y. The 

rJb
'1.�����

c
r:;fti

e
�

.
418.-For manufacturers of so ft salt from deposits left by the ocean. 

purpose here is  to prevent hydrometer-tube s The ocean received i t s  salt from the 
from touching the side walls of syringe-barrels AUTos.-Duryea Power Co .. Reading, Pa. rocks." Xow, if this last statement is true, 
and to provide means whereby to p revent 1'0- Inqnlry No. 1S419.-For an att�chm�nt for emery how did the salt get into the rocks 'l Salt 
tary motion of the hydrometer in the barrels.  :tb:��r��.r���f���'::'Ji:�p:ri'I,:}.��.'Vl8t drIl l  firmly and i is not an original element. There mu�t have 
And further the purpose is to so construct the . . U. S." Metal PoUsh. Indianapo lis. Samples free. been a time when its constituents were sep-
scale section of the hydrometer-tube that it I n q ll iry No. 1S4!!O.-For steel plates 45 inches long arate and independent. A l l  of . the fieven geo-
will be polygonal in cross-section, having a by 4� inches wide by M inch t nick, wit h 1-16 round logical text books that I have before me 
reading upon one face, for example, indicating holes and U 1nch centers. claim or assume that a l l  salt deposits or 
density,  upon another face degrees Baumi', Handle · &;  Spoke Mohy. Ober Mfg. Co .. 10 Bell St., brines are remnants of the ocean evaporated. 
and upon the third face a reading setting forth Chagrin Falls, O. The salt in the rocks that you refer to must 
a required percentage of liquid to bring the Inquiry No . :i421.-F'or machines to graduatp. ltn_ have been deposited there by water, and tha t  
solution tested to proper density. ear mea'sure in inches and their 8ubdivisions. 

water was salt water. 'Vhen I first wrote 

Br�e�:I���Z:'
e ��ve:��;�K�o:;��::t� ' 

ri:td [.�:::�;. ��.���:i3������=I;�r����factured by the ���n:� ��P;�:Si��:a:S 
I 

to
co��� ��:i�n�f ::; 

framing furnishing the top , bottom, and back pm���re{y"'w�et,��:;:�h ��'in,::����a��":�n�� the authority for it. But now I find it  in Prof. 
wall of the cabinet and two arc-shaped sec- American inventions negotiated in Europe. Wenzel Alexander 'Yinchell 's  "Sketches of Creation. " 
tions which are arranged to slide between the & Hambur/ler, Equitable Building, Berlin, Germany. After saying that the deposits of salt found 
top and bottom walls ,  so as to extend outward I n q u iry No. 1S423.-For dealers in electro-platers' everywhere are dried-up remnants of the 
to meet at their  front edges and clo'1le the supplies. ocean, he says, on p age 296 : "How the 
cabinet or so that · they may be folded back I want th e western agency or right for any good sell waters of the sea came into possessiod of 
apart from each other, thus opening the cab- Ing article ; send samples with fnll particulars. Bern- their saltness is a question of primeval chem­
inet completely. The invention relates to a ard NassRu, Mills Building. San FranciSCO. istry to which allusion has heretofore been 
cabinet designed so that a person using the In q u iry N o .  :l424.-For manufacturers of refrig- made. It was the result of the chemical ac­
telephone will not be annoyed by surrounding eranng macbines. tions 'which to,ok p lace between the fire-born 
noises or his conversation heard by persons ar Send for new and complete catalogne of SCientifiC rocks and the atmospheric acids washed down 
near. and other Books fol' sale by Mnnn &; Co., 361 Broadway by the p rimeval rains, and gathered with the 

COMBINED TABLE AND D E SK.-J. McG. 
New York. Free on application gathering together of the waters." In discuss-

WOOD, Court-House, Ohio. Mr. Wood's inven- in�nr:1:,'l{;�e�.o. 1S421S.-For manufactnrers of griI.d- ing the various chemical unions that p rob-

tion relates to improvements in combined tables Fine machine work of all kinds. Electrical instru-
ably took ' p lace when the primeval waters 

and desks, an obJ'ect being to p rovide a com-
settled on the globe he says, on page 60 ; "Car-

bined . table and desk so arranged that when ���!s C�.��:2
c::�!��w��:��Sre��:I�:� ;����. Page Ma- bonate of lime refusing, for the greater part, to 

not in nse the desk may be slid into the table, 
dissolve in sea water, would settle to the bot-

I n qu iry No. :i426.-For manufacturers of wire- tom and become limestone ; while chloride of 
so that the complete device will occupy com- less telegraph instrnments. 
paratively little space. We manufacture anything In metal. Patented arti- sodium-which is only the chemist's name for 

cles, metal stamping, dies, screw mach. work, etc., common salt-remained in solution, and thus 
CA],·L-C. B.  HOWELL and A. C. DE YOE, M etal Novelty Works, 43 Oanal Street, Chicago. gave its characteristic .alinity to the sea. " 

Campbell  Hall ,  N. Y. In this case the inven- Inqu irY No .  1S42".-For manufacturers of pocket Unless you can find a better authority than 
tion relates to cans used for the transportation match hoxes and Similar novelties. this I think you will  have to concede that 
and storage of milk and like fluids : and the The largest manufacturer In the world of merry-I'O - the ocean got its saltness originally from the 
object of the invention is to provide certain rounds, shooting galleries and hand organs. For prices union of chl orine gas brought down by the 
new and useful imp rovements in cans whereby and terms write tc> C. W. Parker. Abilene, Kan. primeval rains which constituted the mediu m 
the ears for the handles of the can are securely Inqlliry No.  �42S.-For manufacturers of brass for bringing that and sodium together to form 
fastened in place to p revent the ears from be- ��\���IJft�r�

o:;a���r:;�f�.���� ���� ;�:ci'�; :��'l;r���1 salt : and that a l l  the salt in the rocks, soi l ,  
coming 1008e or detached and the handle lost. mines, or wells was deposited from some evap, 

1'he celebrated u HOrn8by�Akroyd " Patent Safety Oil 
nO S E-SUPPOR'l'ER.-A. M .  WILSON, Chero- li:nl'ine is built by the De La Vergne Refrigerating Ma. orated part of the salty ocean. A. We now 

kee, Iowa. Briefly stated, the object of chine Company. Foot of East 138th Street, New York. understand that we are thinking of the earth 
this improvement is to provide a supportel at one time and you at another in reference 
arranged to give the desired comfort and ease p::;'�¥��fiuIY�d,qt�:'ytt?� sW:.:i�:acturers of trans- to the genesis of saH water in the ocean. At 
to the wearer, especial l y  when moying the Manufacturers of patent articles, dies, metal stamp- some time the earth was hot, too hot for 
limbs or bending the body, and to prevent un- ing, screw machine work, hardware speCialties, machin- water or salt either, to exist. When the 
due strain on the ho.e or the parts of the ery and tools. Quadriga Manufacturing Company, 18 cooling had p roceeded far enough, the var­
supporter. The supporter may be attached tu South Canal Street, Ohicago. ious substances began to combine, and chem­
a corset without danger of accidental detach- Inquiry ,�o. 1S430.-For manufacturers of rolier ical action became p ossible between the sev­
ment when the corset and supporter are worn or skates. eral elements as their various temperatures 
when the corset is  removed and with it  the W anted by a manufacturer own ing his own plant of association were reached. Thus water was 
supporter. with both wood and metnl-working machin ery. as It formed. 'Ve did not suppose that any one 

side line. �o m e  article or novelty t hat wil l h ave a read y would maintain that water was salt at first, 
S EL�'-CLI<JARING PltOPELLER. - C. H . sale durinlr fal l and wint er mon th s. locat ed near Bos- and althongh you assert the original saltness of 

LEE ,  Southampton, N. Y. This improvement ton , Mass. Novel ty. Box 773. New York. the ocean. we mnst think that you cun:tot 
is more especially adapted for use on that class l i N "' 43 1 For 0 tftt f tt' t 
of vessel s  known as "launches," although the cil sni�'l.,r��s , ::�e? 

.- an u or Cll mg s en- intend this declaration to apply to the gen-

principle may be util ized in p ropellers adapted . .  'fhe Househol d Eewing )lach i n e  f'o . . Provldence, esis of the water in the seas. The salt itself 

for scrviee on other "tyles of marine vessel s. R. I. ,  i s  prepared to t ake on con tracts for t h e m an n fac- must have been formed at some time when 

The object is to provide means in co-operative t u re o f h igh grad e mecha ni cal apparat us. requiring the earth had cooled below the temperature 

relation to the prope l ler for remo l'ing sea- a cen rate work m a�'h il'.  in either m achin e sho r. cahi n e t of dissociation of sodium and chlorine. We 

\veed and other vegetable matter from the work . or fou n dr y hues. Expert mech anics. des ign ers confess we do not know when this was in the 

hlades, thus making the prope l l e r  self-clea ring faU
n
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anCi. �itie8 unexcelled. Estimates sequence of events nnder diSCUSSion , but sup-

,- pose any one as.erting positively regarding 
and overcoming the lodgment·  of matter that J n qll i l'Y 1\'0. � 4 :J'J . - For part i es t o  stomp steel this matter must have definite knowledge on 
interferes with the efllciency of the propeller. plates 1- 16 inch thick in any desired shape or size. this important point. The quotation you make 

HAIR-PTN.-LouTsA OUSEY. Bellevue Villa, Patent and Export O. ,m pany, Ch ristiania. Norway. from '''inchell is quite to the point that the 
�outh "rimbledon. Snrrpy, England. In this Specialty : Sale of pat,ents and patented articles in water now in the sea was originally fresh. 
patent the invention i s  in the nature of an im- Norway. Sweden and Denm ark. Corresp. soli cited. 

The salt "was the result of the chemical 
proved hair-pin constructed in such a mannel' 

Ci!��!�
i
�'.ir.ti,�iir�'\;���;;-:g�ut\tb�f����b

e
;: 

of small actions which took p lace between the fl re­
as to enter the hair �asily, to glide smoothly born rocks and the atmospheric acids waShed 
over t he scalp wi . . ou t  pricking, abrading, or m�iW��.ry No • .  1l 4 3 4.-For makers of small loco-

down by the primeval rains, and gathered In 
Pertaining to Vehlc]es. scratching the 8ame, and at the same time to Inquiry No. 543:).  � For manufacturers of rubber by the ·gathering together of the waters." 

STRAM-SLl1JIGH.-J. R. TTRRTTs, Delmar, hold the pin in the hall' against fal l inl,( ont. toys. That i s  sn fllcient. The salt was formed after 
N. Y. The invention consists in effective BLOC!C AND 'l'ACKLK- .T . O. 'VALTON, Inquiry No. 5 4 !J 6 . -F'or It small fam ily ice ma- the watcr was formed and gath�red in by the 
mean� wllPl'rlly the sleigh may lw g'uidrd. The nORton , l\iaSR. Thp invpn tion in this i n stance chine w h ich m ake s  100 pounds of ice. infi owing' of thE'" wa ters into the l ower parts 
pt'op p ] l in g  m Pfln s and thr guiding mcnu'i arf' is i n  tll(' natll re of a novel block and ta ckle I nq ui-ry N fl .  !'i43"' .- For handpoweI' 8Cr()ll p111F 'h�� of the f'ill'tll . It does not seem llrcessary to 
thrown into and out of engagement with the designed to p rovide a very compact conEitruction ��n�;�c�u�in�e

i�O';.°f����. macbilles, such as used III I pursue the subject farther. 
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( 9370 ) G. S. T. asks : i. By what rule ( 9375 ) J. A. M. says : In rounding a 

would you determine the size boiler to build curve on a nilroad one rai l  is longer than the 
to supply a cylinder of a given size ? A. The. other ; the wheels on a car that are on the 
cylinder size i s  usually made to represent a longest rail must travel farther than the wheel. 
certain horse-powcl'  at some assumed pressure, on the short rail. As axle and wheel are one 
cut-off, and speed of the p iston, and for each p iece, hoth wheels must make the same number 
horse-power an a l lowance of 1 2  square feet of of revolutions. Please explain how this is 
heating surface and a half square foot Qf grate done. A. It is  ver,V evident that with fixed 
surface must Le p rovided for in the boiler. car wheels on the axle, a considerable slipping 
2 What chemical composition is it that w hen must be done in rounding a curve. The taper 
t comes in contact with water i mmediately 

I 
tread on the w heels' was designed to help the 

bul'lls and Lubbles up l ike lava on the surface ? curve tra ver.e by riding the high side of the 
A. Any dry mixture of an acid and an alkali,  tread on the outer rail and the low or smaller 
as for example tartaric acid and carb(mate of part of the tread on the inner rail from the 

ada, will make It rapid effcl"vescence when centrifugal force of rounding the curve. This 
water i s  dropped on the dry mixture. 3 .  What but slightly fills the requirement, and slipping 

s the meaning of the word "phase" ? I have of the wheels does the rest. By the centrifugal 
everal electrical volumes and sets, but one or fOl"ce of rounding a curve, the greatest pres· 
wo of them explain it in such a manner as to , sure or load is thrown on the outer wheels and 

make it incomprehensible to a person not very the i nner ones do most of the slipping for­
far up in electrical knowledge. Really what I ward. By close observation of the rails on 
want to know i s  the difference between a two curves, i t  may be plainly seen that the wheels 
and a three-pba_e machine, and how you tell slip on both the rails, as shown by the wear. 
the difference ? A. Phase i s  a current im- ( 9376 ) M. G. D. writes : In a discus-
pulse which may be multiphase by alternating 
two, three, or more times in a m u ltipolar gener­
ator of four, six or more poles for each revo· 
lution of the armature. The difference may be 
known by the different direction of the pole 
winding. See two and three phase system 

llustrated in SCIENTIFIC AMERICAN SLPPLE­

lENT Nos. 822 , 831 , 1 0  cents each mailed. 

( 93 7 1 )  F. A. M. says : We are setting 
a new steam boiler 60 x 1 6  inches, and in 
bringing up the question of water supp ly, our 
local steam engineers all  contend that with a 
given amount of fuel more steam can be gen­
erated by supplying the boiler with water from 
a nearby spring by means of an injector, or 
inspirator which will  heat the water before 
en tering the boiler,  than can be had if we 
u.e the local gravity water system, which has 
sufficient pressure to force the water into the 
boiler directly against the steam p ressure, but 
which would be cold as it entered. The writer 
contends in favor of the gravity system, in­
asmuch a s  the effort of l ifting the spring 
water will be overcome. "'ill you p lease ad­
vise us a s  to the correctness or advisability 
of both methods ? A. We advise the use of 
the gravity system to feed your boiler, if it 
can be trusted for ful l  pressure a t  all times, 
but do not neglect other means of feeding your 
boiler to guard against accidents. 'rhe same 
heat power must be used from the boiler 
whether the water i s  fed cold or i s  heated by 

he injector. If the gravity .upp ly can be 
supplemented by waste heat of the exhaust 

team or'  chit'uney heat, the greatest economy 
may be obtained. I f  cold-water feed i s  adopt· 
ed, the water should enter the boiler above 
the tubes and be distributed through a per­
foratQd pipe for best effect. 

( 9 372 )  J .  P. M. asks : With a heating 
apparatus for a residence, that seems to buru 
either anthracite or bituminous coal with equal 
facility, what will  be the comparative heat­
ing value of the two of average market qual· 
ity, weight for weight ? A.  The total heat 
units of combustion of the good marketable 
coals of the United States scarcely varies 
1 ,000 heat units from the mean of 1 4 ,000 

heat units per pound of the variou. kinds, as 
semi-bituminous, bituminous, and the various 
grades of anthracite. The available heat per 
pound of fuel depends much upon the method 
of firing and the kind of furnace used. In 
furnaces for heating dwel lings, far the larger 
number are designed for anthracite coal and 
are not suitable or economical' with bitumin­
ous coal. The excessive waste of smoke fou l s  
t h e  heating surface. a n d  t h e  h e a t  i s  lost 
through the chimney. In furnaces with under­
feed app liances the economy in heating gives 
bituminous coal an equal quality with an­
thracite ; but the care is somewhat greater. 

( 9373 )  E .  H .  A .  writes : I was much 

sion I con tended that steam from a boiler at 
say 100 pounds p ressure, allowed to expand to 
atmospheric pressure in a system of heated 
tube s, will  issue from this heating coil at or 
above the temperature of the steam in the 
boiler if the tubes are kept hot enough ; In 
other words, that high-temperature steam cau 
be obtained without high p ressure by an ar­
rangement as above described. The other 
party says that under no condition can steam 
be obtained above 212 deg. F. without increas· 
ing the pressure above that of the atmosphere. 
A. Steam circulating in heating coils cannot 
be kept as hot as the steam in the boiler with­
out outside heat to counteract radiation ; but 
by expan.ion to atmospheric p ressure in a 
coil without receiving heat, pressure and tem­
perature will both fall and temperature of the 
exhaust w i l l  be 212 deg. F. By superheating or 
adding heat in the coil ,  any desired tempera­
ture, even far above that of the boiler, may be 
had in the exhaust and far above the tempera­
ture due to the pressure in the pipe of the 
coil. The general p r inciples of the use of 
superheated steam are discussed and ill ustrated 
in SCIE NTIFIC AMERICAN S UPPLEMENT Nos. 
1 068 and 1069. We think that the articles on 
superheated steam in SCIElj'TIFIC A�1ERICAN No. 
24, vol.  74, also SUPPLE MENT Nos. 1387 and 
1408, would also be of interest to you ; price 
10 cents each mailed. 

( 9377 ) S. T. Co . writes : We note tn, 
a recent issue that you advise the use of 
alcohol to remove ink spots from typewriter 
keys. Allow us to state from experience that 
this is not effective, because as celluloid keys 
are referred to, tl:!e a lcohol ( particularly If 
wo�d alcohol )  will dissolve the celluloid and 
ruin the appearance of the 'keys. Javelle water 
is  the best .ubstance to use. 

NEW BOOKS, ETC. 
THE FACTORY MANAGER AND ACCOUNTANT. 

Some E:xamples of the Latest Ameri­
can Factory Practice. Collected and 
Arranged by Horace Lucian Arnold. 
New York : The Engineering Maga­
zine. 1903. 8vo. Pp. 431.  Price $5 .  

The author deals with this subject in an 
admirable manner, and the forms or blanks 
which are illustrated would certainly tend to 
give tbe manager of any large p lant most  
valuable points. 'l'he book is  made up of sev­
eral complete factory systems, both the cost· 
ing and commercial blanks being accurately 
reproduced, each one having the actual size 
in inches given, together with its color and 
the material on which it  i s  printed. The 
reader is  thus enabled to reproduce any form 
and apply it in his own practice, and he may 
also trace Its action and effects in relation 
to the entire accounting of the fa.ctory, and 
can compare his own practice with that of 
othe r managers, cost-keepers, or accountants. 
It i s  certainly to the credit of the various com· 
panies represented that they have allowed 
their forms to be reproduced. It is  an excel· 
lent book. 

partment, lawyers, factory inspectors and own­
ers ; in fact, anyone intere.ted in fire risks 
and dangers and their p revention. 

'l'he book i s  divided into eleven parts, which 
treat of such subjects as the following : Fires 
and explosions of a general character ; fire· 
p roofing ; dangers caused by sources of light 
and heat, gases, agricultural p roducts, vari­
ous indu"trial materials, lighting and l ighting 
materials ; dangers in various establishments, 
such as drug stores, breweries, soap and sugar 
workS, and the like ; and danger from petro­
leum, oils, ethers, and other l iquids, as well  
a. from metals, oxides, acids,  and salts. In 
completion of the general thoroughness with 
which the subject is  treated, the book con­
tains an appendix of eight tables giving the 
bolling, flashing, and fusing points of various 
liquids and substances, the working tempera­
tures permissible in the various trades, to­
gether with an explanation of .ome of the 
principal processes and their risks, and dan· 
gerous substances that are liable to ignite and 
explod� spontaneously, with their reactions. 
As a reference work for those having . to do 
with fires and fire risks, the value of this 
volume i s  unque.tionable. 

ELEMENTS OF THEORETICAL MECHANIC S.  

By Alexander Ziwet. New York : 
The Macmillan Company • .  1904 .  8vo. 
Pp. 494.  Price, $t>.  -

This work is a revised edition of "An Ele· 
mentary Treatise on Theoretical Mechanics," 
which was published by Prof. Ziwet ten years 
ago. It  contains p ractically the whole course 
in theoretical mechanics a s  taught at the 
University of Michigan ; but, on account of the 
time limit of the course an d the mathematical 
capabi l ities of the usual second-year student, 
the subject matter is confined largely to prob· 
lems in one and two dimensions. Thus, al­
though such p roblems as the motion of-a rigid 
body around a fixed p oint had to be omitted, 
rectilinear motion and rotation about fixed axis 
have been more thoroughly treated than here­
tofore, and some illustrations of p lane motion 
have been given. Funda mental subjects, such 
as simple and compound harmonic motion, 
motion under central forces, and the theory 
of moments of inertia, are treated very thor­
oughly. The book i s  theoretical in character, 
though numerous practical illustrations of the 
theories discussed are given. I t  i s  intended 
for use chiefly as a textbook, and the author's 
expressed desire is that it may tend to stimu· 
late the study of theore tical mechanics in 
engineering schools. 

ANTHRACITE COAL C01\iMUNITIES. By Pe­
ter Roberts, PhD. New York : The 
Macmillan COlllpany. 1904 .  8vo. Pp. 
387. Price, $ 3.50.  

'Phi" n e w  work on t h e  anthracite c o a l  fields 
by Mr. Roberts will  be welcomed by a l l  who 
are familiar with his  previous volume on 
"The Anthracite Coal Industry," published in 
1901.  While the facts relative to the economic 
life of the people of these regions were given 
in the f�rmer work, little or nothing was said 
concerning the social and moral life. In th� 
p resent volume this i s  thoroughly dealt with ; 
and the author, besides having a personal ac­
quaintance with the peOple he descrihes, has 
had the henefit of much valuable testimony 
given before the Coal Strike Commission a year 
ago. The home life, different ways of living, 
the intellectual and religious life, the schools, 
the saloons, and the political system of these 
hard· working people are graphically and In­
terestingly portrayed, while some 25 illustra· 
tions from photographs give one a good Idea 
of the appearance of the people and of their 
homes. 

INDEX OF INVENTIONS 
Por which u�tters Patent of the 

United 'states were Issued 

for the Week Ending 
April 1 :3 ,  1904. 

A N D  E A C H  B E A R I N G  T H A T  D A T E  
[See note.at end of list about copies of these patents.] 

interested in what you had to say about the 
reason for water hammer ( Query 9329, p age 
239 of SCIEN'l'IFIC AMERICAN for March 19, 

1904 ) .  We are troubled with musical water 
pipes, always in the cold-water p ipes. Will 
you kindly give the cause of it '/ Can it be 
stopped permanently ? Turning on the cold 
water and then shutting i t  off stops It for the 
time being. Sometinies it stops for a long 
time. A.  We have little experience with musi· 
cal water p ipes, except from the tremor of 
loose valves when drawing water, which may 
be heard all over the house when any bibb 
is  running with a loose valve disk. The noise 
from the kitchen boile� by the condensation of 
the steam from the water back i s  quickly 
stopped by opening the hot·water bibb and 
drawing off a quantity of hot wate r .  This 
noise is  also heard all  over the house by the 
reverberation of tbe pipe system. Sometimes 
leakage through the rubber disks of compres­
sion valves makes a musical sound by the vi· 
bration of the rubber lip of the valve disk. Its 
location i s  easily traced, when a new disk may 
be Inserted. Your p l u mber should know all  
about this  trouble and its correction. 

SCHUTZ DER EISENBAHNEN GEGEN SCHNEE­
VERWEHUNGEN UND LAWINEN. Von E. 
Schubert. With 103 illustrations and 
an atLas of 38  plates. Leipzig : Wil· 
helm Engelmann. 1903. 8vo. Pp. 
62 .  Price $1.25.  

T h i s  monograph forms p a r t  of Schubert and ACi�()�!i3ltr�.
a
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Fink's "Handbook of Engineering Sciences," in Adhesive snpplying mechanism, A. Shedlock. 756, 900 

which it appeared as the twelfth chapter under Adhesives, making, A. Nettl . . . . . . . . . . . . 757, 337 
Adjustable key, C.  J. Caley . . . . . . . . . . . . . .  756, 830 

the title "Means for Securing the Safety of AdvertiSing waste paper box, S. Leveen . . . 757,403 

Railway Traffic." Beginning with the discus. Aerial vebicle, A. G. BelL . . . . . . . . . . . . . . . . 757,012 
Air brake, J. H. Bleoo . . . . . . . . . . . . . . . . . . . 757,015 

sion of snowstorms, the author treats of snow· Air beating system, C. A. V!lugbn . . . . . . . .  757,074 
drifts and their effect upon railways. As a Alkoxy·call'ein and making, same, F. Ach . .  757,330 

Ainusement apparatus, G. H. Du Clos . . . . . .  751 , 286 
protection against snowdrifts he recommends Animal trap, C. G. Hawkins . . . . . . . . . . . . . . 757,038 
various constructions, which consist either in Animal trap M. C. Harlan . . . . . . . . . . . . . . . . . .  757,401 

Artichoke trimmer, A. Roumi�uiere . . . . . . . 757, 229 modifications of the roadbed itself, or in cutting Assembling , forming, and settmg mechan-
off the wind. A similar treatment i s  accorded ism, W. P. Devine . . . . . . . . . . . . . . . . . . 756, 837 

to the subject of snow avalanches. One of the Atomizer, C. L. Turner . . . . . . . . . . . . . . . . . . 757,157 
Atomizer, S. Kettle . . . . . . . . . . . . . . . . . . . . . . 757, 200 

m ost striking parts of the book is an excellent Axle brasses, Implement for replacing cal', 
series of illustrations, which clearly show how A. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,266 

Ba'g fastener, J. D . . Wood . . . . . . . . . . . . . . . .  756,924 
( 9374 ) S.  G. A. asks : Would thank snowdrifts and avalanches originate, and how Bandag-e, suspensory. W. A . . Tainsh . . . . . . . 757, 153 

you to inform me in the next issue of your pa-
their course may be checked by walis, dams, Bar��'Eu�:{f�

r
���.

u
.� . .  

��� . :��� . . �r.a.,;��' . .  �: 
756, 825 

per, whether the buoyant effect of water at the 
fences, and the like. Barometer, C. I-l. Stoelting . . . . . . . . . . . . . . .  756, 905 

surfa,ce is greater in deep water than in shal- FIRE AND EXPLOSION RISKS. By Dr. Von �����It ���i::c::�hj��, Ai. �������i��k : : : :  mj�� 
low ; that is, will  deep water carry a greater Schwartz. Translated from the Ger, Battery. See Dry battery. 
weigh. t in a boat than shallow water will ? man edition by Charles T. C. Salter. Battery cel!, E. Whitman W· · · · · · · ·  t' . . . . . . . . 7

75
577' 3

1
9
6

6
4 

. .  . • 
Battery, grId , storage, G. . FrOB . . . . . . • •  , 

A The buoyant effe(,t of water on a boat is PhIladelphIa : J. B. LiPPIncott Com- Battery plate grids. 
'M'

paratus for making" 
the weight of water the boat d i splaces. It Is pany. 1904. 8vo. Pp. 357. Price, 

I BeaJ��D��';[�eJ{bl�' rOli:�e'} . . c: · H��h�� : :  +�+;m 
therefore. n!)t greater a t  one pa rt of the sea $5.  Bed, G. L. Marple . . . . . . . . . . . . . . . . . . . . . . . . 757,327 
than at . anoth . . . er part. The dep th of the water I' This work forms a complete hendbook for Bed covering, E. W. Brown . . . . . . . . . . . . . • 7

5
57,209568 

. . . 
� Bed spring, Dixon & Ridgway • • • • • • • • . • . .  7 7, has IlO eJfect OIl buoyanc;v. fire IIlsurance offiCIals. mem�s of th. fire de Belt lltreteber, J. 11. COllller . . . . . . . . . . . . . .  'la7,2'l2 

335 
�?�t���g h���:feh��:�rJ�uii)O;i,°�. ii: ·T;t� : : : :  �g�:��� Bindel', loose if'''f, ,T. L. McMillan . . . . . . . . 757,336 Binder, temporary, G.  A. Shoemaker . . . . . . . . 756,901 Blind dip, Venetian window, p, Tenney . . . 757, 155 Blower, preSSUl'(', A. W. Casc . . . . . . . . . . . . 757,267 Blue-l'ed lake and making same .. G. Gu11-bl'anBSOn • . • • . . . . . • . . . . . . . . . . . . . . • . . . .  Boiler and furnace, combined, W. VY. Honson. Boiler purifier, steam, :N. W. & S. Yantis . •  

Bolt heading machine, H. O. OhWIl . . . . . . .  . Bolt holder, II. A. Parson . . . . . . . . . . . . . . . .  . 

757,109 
756,822 
757, 382 
757 , 409 
757, 142 Bolting machine driving mechanism, sieve, Fraser & Ma tiler • • • • . . . . . . . . . . . . . . . . 756, 950 Bolting mill, Renault & Cusson . . . . . . . . . . . 757,227 

Bone holding device, K. Wintsch, Jr . . . . . . . .  757, 1 66 Book holder, R. L. Kinman . . . . . . . . . . . . . . 757, 202 Book, sample card, E. W. Breliemeier . . . . . . 757, 389 
Booster apparatus, L. Lyndon . . . . . .  757,405, 757,40G 
Bottle, W. Conard . . . . . . . . . . . . . . . . . . . . . . . .  756, 939 Bottle, P. J. Germain . . . . . . . . . . . . . . . . . . . . 757,105 Bottle closure sprinkle-r cap, E. A. McIl-henny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,216 Bottle, non-refill';l.Jle, George & Norris . . . . . .  756, 843 Bottle, non-refillable, "'T. A. Coke . . . . . • . . . .  757,391 Box fastener, C .  W. Beehler . . . . . . . • . . . .  757, 172 
Brace balance weight, C. F. Keables . . . . . .  757,315 Braiding machine, J. P. Swift . . . . . . . . . . . . . .  757, 423 Brake, M. A. Wodal . . . . . . . . . . . . . . . . . . . . . . 757, 006 
Brake rigging, W. G. Price . . . . . . . . . . . . . .  757, 345 Bread and cake closet, H. W. Diers . . . . . . .  757,282 Brick - machine, H. A. Stouffer . . . . . . . . . . . . 756,906 Brick or building block, glass faced, J. H. Leighton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 756,971 
Brick pallet and trUCk, F. E. & E. A. 

Swift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757, 068 
Broom binding machine, S. P. Fraley . . . . . 757, 103 Brush, G.  A. Vickery . . . . . . . . . . . . . . . . . . . . .  756, 998 Buggy top attachment, E. Walter . . . . . . . . . . 757, 161 
Building block, R. T. Frost . . . . . . . . . . . . . . . .  757,033 Bulkheads, construction of, J. Truax . . . . . . . . 757,368 Bung lock, H. Hubert . . . . . . . . . . . . . . . . . . . . . 757, 1 1 8  Burner igniting attachment, G.  Oberlaen-der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757,219 
Bustle, E. Vaughn . . . . . . . . . . . . . . . . . . . . . . . .  757, 369 
Button forming machine, collar, E. J. 

Yale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Button, laCing, A� L. Cole . . . . . . . . . . . . . . .  . Cabinet, C. F. Tholin . . . . . . . . . . . . . . . . . . .  . Cabinet, k.itchen, E. Guelff . . . . . . . . . . . . . .  . Can. See Powder can. 

757, 080 
757,025 
756, 911 
757, 400 

Can bodies, forming, I!\ D. Cleveland . . . . . . 756, 832 Can valve attachment, oil, Young & Fuller . 757, 1 70 Canopy, adjustable, E. G. Burland . . . . . . . . 757,175 Capstan, G. Harhveg . . . . . . . . . . . . . . . . . . . . . . 756,851 
Car coupling, J. S. Henson . . . . . . . . . . . . . . . . . 756,855 
Car coupling, C. A. Tower . . . . . . . . . . . . . . 757, 366 Car, derrick, M. Schmaltz . . . . . . . . . . . . . . . . . 757,235 
Car draft coupling, E. C. Washburn . . . . . .  756, 918 Car, dump, J. C .  Depew . . . . . . . . . . . . . . . . . .  757,279 Car hopper, dump, J. C .  Depew . . . . . . . . . . .  757,278 
Car, railway, C .  E.  Ste\vart . . . . . . . . . . . . . . . . 757, 427 Cal' replacer, H . Q. Hall . . . . . . . . . . . . . . . . . . 757,299 
Car seat, emerg('IlCY, l\L H. Murch, .Tr . . . . 757,334 , Car, stock, J. L. Rouze . . . . . . . . . . . . . . . . . . 757,349 Cal' underframe, railway, J. 1\1. Hansen . . . .  757, 110 Cars, fif'xible metallic pipe coupling for railway, J. Joynt . . . . . . . . . . . . . . . . . . . . 757, 313 Cars. mounting hoppers for dump, J. C. Depevit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Carbonator, F. B. West . . . . . . . . . . . . . . . .  . . Cal'bureter, gas engine, G. :b'. Swain . . . . .  . Carbul'E'ter, illternal combustion engine, G .  l\lc(�adden . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carpet fastener, R. Reininger . . . . . . . . . . . . . . 
Carpet rod and fastener, stair, U. Michael. Ca rriage top seat iro11, H .  C .  Swan . . . . .  . Cart, dumping, S . Gantz . . . . . . . . . . . . . . . . .  . Carving machine, automatic, F. Streich . . .  . Carving machine, automatic, Streich & 

757, 277 
757,375 
756, 908 

756, 879 
757, 226 
756,875 
757, 363 
757,2lJ3 
757,151 

Ruehs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757, 152 Carving machine, automatic, RUf'hs & Streich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,230 Carving machine, automatje, F. Streich . . . .  757,243 Cash register, W. G. Pmvell . . . . . . . . . . . . 757,223 
Cement, apparatus for the manufacture of slag, C .  Gramm . . . . . . . . . . . . . . . . . . . . . . . . 757, 035 
Ce.ment composition, magnesia, E. Bidtel . .  757,252 Cement mold, R. B. Coltrin . . . . . . . . . . . . . .  757,093 
Cement molding apparatus, R. B. Coltrin . .  757,094 Chain, belt, E. Magaldi . . . . . . . . . . . . . . . . . .  756, 866 Chain links, machine for cutting out sheet metal blanks for, F. Egge . . . . . . . . . . . . . 757, 028 Chain, maehine for making sheet metal, F. Egge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 029 
Chair seat spider, J . '  M. Germansoll 756,955 Check and release mechanism, automatic, J. D .  Wright . . . . . . . . . . . . . . . . . . . . . . .  . Check book, Heilrath & Taller . . . . . . . . . . . .  . Checkrein attachment, J. A. Clary . . . . . . .  . 
Cheese cutting apparatus, P. S. 1\fcCroskpy . Chemical compounds, producing, J. J. 

Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cigarette 01' cigar bOX, A. G. Psiaki . . . . _ . 
Cistern, G. W. Boyer . . . . . . . . . . . . . . . . . . . . .  . 
Clasp pin, H. W. Fishel . . . . . . . . . . . . . . . . . .  . Clipper, hair, G. l-r. Stpvens . . . . . . . . . . . . .  . 
Clutch, friction, C. Seybold. . . . . . . . . . . . . .  . Coin counting and delivery machine, L. 

757, 381 
757, 304 
757,092 
757,335 

757,036 
757,225 
757,253 
757,O�2 
757, �59 
757,236 

Sumner . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . .  757 , :J62 Coke oven door hoist, C. S. Mason . . . . . . . . 757 , 1 34 
Coke puller, A. J. Doss . . . . . . . . . . . . . . . . . . . 757,283 Coke puller, J. E. Jones . . . . . . . . . . . . . . . . . . 757,31 2 
Comb, N. D. Ingram . . . . . . . . . . . . . . . . . . . . .  757 , 042 
Concentrator, J. Ruedy . . . . . . . . . . . . . . . . . . 757, 350 
Converter system, rotary, E. M. Hewlett . . .  756,960 . Cooking vessel, II. M. De Sachet . . . . . . . . . . . 757,281 Cord knotter, E. M. Kellogg . . . . . . . . . . . . . . 757 , 1 27 
Corset, D. Fogliano . . . . . . . . . . . . . . . . . . . . . .  757, 291 
Corset stay, L. 1.  Cassidy . . . . . . . . . . . . . . . . . 757,268 Couplings, lock mechanism for vertical plane, H.  C .  Buboup . . . . . . . . . . . . . . . . . . . 756, 826 Cover, packing vessel, C. C .  "roods . . . . . . 757 , 1 67 Crane, L. S. Pleckenstein . . . . . . . . . . . . . . . .  757,290 
Crane and supporting structure therefor, V. R. Browning . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Crate, folding, W. Pond . . . . . . . . . . . . . . .  . 
Crate, shipping, Ij'. O. Miller . . . . . . . . . . . . .  . 

Creasing machine, C. R. N elsoH . . . . . . . . .  . Cultivator, A. L. Samuelson . . . . . . . . . . . . .  . 

Cultivator, S. F. Vance . . . . . . . . . . . . . . . . . .  . Cultivator, G. W. & C. E. Goss . . . . . . . . . . .  . Cultivator and harrow spring tooth, S. F. Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Cultivator attachment, A. Rodocker . . . . . . .  . 
Curler, hair, N. B. Stone . . . . . . . . . . . . . . .  . 

756, 932 
756, 890 
756, 877 
756, 882 
756, 898 
756,996 
757, 398 

756, 995 
756,983 
757,241 
757, 348 
757,048 

Current ventilator. double, H. I.  1tI. Ross . . 
Cllrtain pole, A. Miller . . . . . . . . . . . . . . . • . . .  
Cut-off and alarm, fluid pressure, R. M. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . •  757,119 
Cutter. See Linoleum, etc. , cutter. 
Cutting and trimming maChine, A. E. Roenigk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757, 228 Cutting shears, G. E.  Benton . . . . . . . . . . . . . . 756, 818 Cyanamid salts, manufacture of, G.  Erl-wein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 757,185 Demand meter, R. S. White . . . . . . . . . . . . . .  757,000 Dental bite taker holder, E. B. Marshall . . 757,133 
Diamonds for industrial purposes, apparatus for setting, F. Krause . . . . . . . . . . . . . . . . . 757,318 Display cabinet, E. A. Wilcox . . . . . . . . . . . . 757,003 Ditching and grading machine, R. Russell . 757, 417 Door fastening device, C .  Cadwallader . . . . . . 756, 829 Door stop, W. F. Nolan . . . . . . . . . . . . . . . . . . 757,051 Door, vertically moving, W. A .  Cross, 

757, 178, 
Doubletree, F. L. Wolverton . . . . . . . . . . . . .  . 
Draft equalizer, A. K. Waters . . . . . . . . . . .  . 
Draft equalizer, P. V. Schandoney . 757, 232, 
Draft equaIiz�r. W. S. Emert . . . . . . . . . . . . . . 

��!n �l:;i��, CE o TO. 
E-W:!��u�� : : : : : : :  : :  : : :  

757 , 1 79 
756,923 
756,!J21 
757, 233 
757,28S 
756. 841 
7.56,919 

Drawing and designing apparatus, H. E. 
Ablett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 246 

Dredge, A. Boscbke . . . . . . . . . . . . . . . . . . . . . . .  757, l n  
Dress suit case, J. D. Wood . . • • . . . . . . . . . . .  756,025 
Dry battery, Swan & Rose . . . . . . . . . . . . . . . . 757, 422 
Drilling machine, G. Smith . . . . . . . . . . . . . . 757, 239 
Drum, beat radiating, E. J. & F. A. Langell 756,970 
Drum snare brace, E. Boulanger . . . . . . . . . . 756,930 
Dyeing machine, textile fabric, RothweIIw Jackson & Hunt . . . . . . . . . . . . . . . . . . . . . . T57, 055 
Dynamo brusb holder, W. Sloe . . . . . . . . . . . .  757,357 
Egg drying apparatus, A. D. Robinson . . . . 157,347 
Electric condenser, M. O� Troy . . . . . . • • . • . .  756,991 
Electric currf'nt regulator, N .  Harrison • • . . .  757,302 
Electric distribUtion, panel board for, G. 

H. Jon�s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 756,966 
Electric lock, J. Livingston . . . . . . . . . . . . . . . 756, 864 
Electric mo�ors, means for ' variably operatw 

1D& IUId controllinK. B. lilickemeyer. . . .  7a7.394 
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Foot and Power and Tnrret I,athe,!! Plan­
ers.1J�hapers, and Drill Presses. SH EPARD LATHE CO •• 1M W. 2d St., Cincinnati, O. 

We Start W ith The H i d e  :�dOd· ;,"t:�t�
u
Th:t': 

half the battle, but only half, for in waking 

SCH I E R E N  B E LTI N C  
every C3.r� iR eXf"rcised from start to finish. We do it all, 
so th .. re's no dividt..d respon­
slbDity. If you want to know 
t
ust wha.t· makes this the best 
Be\�te:fu�� �:k�

ur Dixie 

Chas A.Schieren & CO.  NEW YORK : 52 Ferry St. 
CHICAGO : 92 FranklIn St. 
BOSTON . 192 Linc()ln St. 
PITTsBURG : 243 Third A v. 
PHILADELPHIA: 228 N. 3d St. 
DENVER : 1519 Sixteenth St. 
HAMBURG : Pickhuben 4. 

�\�� �'t�lAlM ®lHJ@)lVtt� 
Toledo � Ohio.U 

7Qe VUlcan Iron WorKS co. 
T H E  NICKEL PLATE ROAD AGAIN SELL­

ING LO W RATE CO LONIST TICKETS 
TO THE PA CIFIC COAST. 

Tickets on sale every day. March 1 to April 30, at rate 
of $42.50. These tickets are !lood in our trans-conti­
nental tourist sleepers and via any route desired be­
yond Chicago. For full particulars see local agents, or 
write R. E. Payne, General ARent. 291 Main Street 
Buffalo, N. Y., or A. W. Ecelestone. D. P. A., 385 Broad­
way, New York. 

HIGHEST GRADE GRE Y IRON C A STI N GS 
For Gasoline EnKines and Cylinders 

All kinds of Automobile Ca�tlngs. 
FR O N T I E R  I R O N  WORKS .  2 A u b u r n  Ave . ,  Buffalo .  N. Y .  

Warren's Natural Asphalt Sand Surfaced 

:H.<><>FIN'"G-
APPLY . I T  YOURSELF 

MAKES A F INISH ED G RAVE L ROOF. 
Comes ready to lay 
roUs of 108 square feet. 

Wnte for sample. circular 
and prices. 

Warren Chem ical & Mfg. Co • •  1 8  Battery P I . ,  New Y o rk 

W arwick Ton­
n eau Motor 

C A R .  
DIRECT-DRIVE. 
Price, $1 .2/iO Many new fea­
tures. Side en­
trance. Tip seat; 
also tI p body. 
Send for catalog. 

Warwick Cyc le  and Automobi le  Co •• Spri ngfi e l d ,  M ass. 

TOOLS AS A TOPIC 
must be interesting to  every bandi­
craftsman. 'l'bere is a mine of iufor­
mation in 
M o ntg o m e ry & Co.'s Tool  Catalogue 
which enumerates thousands of tools. 
Capital handbouk of reference. Pro­
fusely illustrated. Sent by mall for 
25 cents. discount sheet included. :nON 'l'GOMERY & CO •• 106 Fulton St., N ew Y ork City. 

For any power purpose we offer 
The American GI:IB & Gasoline 
En�e, in actual service, it will 
:��i��f sJ:f,l

e
�n�U��!it :�t 

:rf��tPth:�id e�lt�tin�d
r
h!i� A modern up-to-the-minute ex-

\}��u�J
n
1i��nes� 

e 
��a��� 

sent of either, or both, to in, 
AM ERICAN GAS & GAsoi:;�te�*':;1:i:E CO., 

70 Kennebec Street, Portland, Maine 

FOR 
G U N S Pt'l I T H S .  TOOL 
MAKERS, EXP E R I ­
M E NTAL & R E PA I R  
WO R K .  HC . 
From 9-in. to 13-ln. swinll. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up  'rreadle. ;;J!�'����!t Send jor Lathe Catalog. 
W. F. & J N O .  BAR NES  C O .  

EstabHshed 1872. 1999 Ruby St., RocKFORD, ILL. 

Gas Engine 
IGNITER 
�,��'il�

t
:t ��i'n"l��\g�

i!n:"�� 
lJatest and most improved model. 

ar Send jor Circular. 

Carl i s l e  & Finch Co ., 2 3 3  E. Cl ifton Av. ,  C i n c i n nat i ,  0 . ,  

For ' Either _ 

Hand or Power 
This machine i s  the regular hand machine sup. 
plied with II power base, pinion, countershat't, 
etc., and �n be worked as an ol'dinary power 

machine or taken from its base for use as a 
hand machine. Length of pipe handled 
eas.ly in small room. Plustrated catalogue 
_prIce list free on apf'Ueation. 

T H E  C U RT I S " CURTIS  CO. ,  
a GardeD St., hJ:DGBPOllT, CONN. 

Scientific American. 
The Improved M ethod of" 

FINISHING FLOORS 
oid or new, for rugs or other­
wise, With GRIPPIN'S 'WOOD 
CRACK and CREVICE FILLER 
and FINISHING SPEClALTIES, is 
very simI?le and ec-onomica1, 
not reqUlring skilled labor 
though the highest degree of 
perfection is att'lined. We 
give full instructions for treat­
fng all surfaces. W rite to-day 
for our descriptive matter to 
GRIPPIN MFG. CO. 

Dept. 6 
NeWBl"k New York 

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

Electric wire tip or terminal, S. C. Hough-
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,'192 Electrical wire station. W. E. Hamilton . • . •  756,85() Electrician's tool, H. H. Hutchings . • • . . .  756 857 Electrogoniometer, A. Grammont • . . . . .  � . . .  756 :846 Elevator, M. Glgler . . . . . . . . . . . . . . . . . . . . . .  757,108 Elevator operating mechanism, M. J. Daly . .  757, 181 Elevator safety attachment, G. G. Little . . .  757,324 Ele,:ator safety device, C. W. Baldwin . . . . .  756, 811 EngIne and compressor, combined, S. A. 
Reeve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 410 

Engine and valve mechanism, cut-off operat-
ing, P. B. Clarke . . . . . . . . . . . . . . . . . . . . . .  756,831 

Engine igniter mechanism, explosive, N. 
E. Hildreth . . . . . . . . . . . . . . . . . . . . . . . . . .  756,961 

Engine vaporizer, explosive, J. Ii' . Denison . 756, 834 Engines, electric igniter for gas, H. J. 
Eng����

h 
w�t�� ' ���ie'r' 'fo'r' ·i"n·t·e�i-t� .. · '�o'�b��: 757, 064 

tion, O. W. Oarrier . . . . . . . . . . . . . . . . . . . .  757,022 
Envelop .machine, W. L. Rinehart . . . . . . . . .  756, 981 
Envelop, safety, J. F. Irwin . . . . . . . . . . . . . •  757, :nO 
Explosive engine, J.  J. Murray . . . . . . . . . . .  757,215 The most useful artlole ever Invented tor the pnrpose. Indispensable to Law­yers. Editors, Student.s, Bankers. Insur­ance Companies and bUSiness men gen­erally. Book marker and paper clip. Does not, mutilate the paper. Can be 

Extension brace, F. W. E. Heyssel . • . . • • . •  71)7, 306 
rJl Eyeglass attachment for suspending supple-
i mental eyeglasses, W. Z. Searle . . . . . .  756, 984 

�'aucet attachment, J. J. Tokheim . . . . . . .  757,072 
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and notion dealers. or by mail on receipt of price. Sample card, b¥ mail, free . Man­u.t:actured by ConsolIdated Saf'ety 
Pin Co .. Box l2l, Bloomfield. N. d .  

� Feed, automatic steam bOiler, H .  W . .Fel-

E L E C T R I C A L  MOTORS. - THEIR 
Constrnctlon at Home. SCIENTIFIC AMERICAN Sup­
PLEMENTS 7 il'h 7 6 1 . 767. 6 4- 1 .  Price 10 cents 
'i-
a
�r'l< Biiy��iI all':.':,��e�Y:.r.any, 361 Broadway, N

ew 

lows . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  756, 048 
Feeding hopper, ·C. R. Moon . . . . . . . . . . . . . .  756,974 
Feeding neutralizing agents to steam boilers, 

apparatus for, Noey & McGulggan . . . . . .  757,426 
Fence, S .  S. Knight . . . . . . . . . . . . . . . . . . . . . .  756,9C9 
Fence post, A. H. Oook, et al . . . . . . . . . . . . . .  757, 026 
Fence reel heads, machine for making wire, 

C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fence tool, wire, J. A. Miller . . . . . . . . . . . . .  . 
Fence weaving machine, B. F. Ba iley . . . . .  . 
Fertilizer distributer, J. M. Butler . . . . . . . . . •  

S P R I· � G '-I U B FllIng cabinet, sectional, H. J. Hu3nlng . . .  . 

.. ,  """ Filter, barrel, Hawkins & Gannon . . . . . . .  . 

FOR Filtering material, a,Pl?aratus for washin�, 

756,858 
7'57,2 1:1 
756,928 
757, 020 
757, 194 
756,852 

C. H. Loew . . . . . . . . . . . .  : . . . . . . . . . . . . . .  756,973 BICYCLES. nOTO� CYCLES, AUTOMOBILES Fire extinguisher automatic valve, J. H. 
Derby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 756, 835 

75!l,889 
757,407 
757, 077 
757,130 
756,989 
757, 300 

TAKE THE NICKEL PLATE ROAD FOR 
THE ST. LO UIS FAIR. 

�owest Rates and many nnusual privileges. Special 
$10.00 rate on certain dates. Full informatiOn on appli­
cation to local A!lent

f'l 
or R. E. W-n\l, General A!lent, m :��a:'��':!-°torl" 

or A. • Ecc iestone, D.P.A., 

A.W. FABER 
Mannfactory E,stahlishe. 1 7 6 1 .  

LEA D PENOILS, COLORED PENCILS, S L AT E 
PENCILS, WRITING SLATES, INKS, STATIONERS 

RUBBE R GOODS, R ULE RS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 
GRAND P R I Z E .  H i g h est Award , PAR IS .  1 9 0 0 .  

Patents , Trade Marks, 
CO PY R I G K TS!J etc., 

Address MUNN a co., ��a�� .. 
OlIIce of the ScIENTIFIC .AliI ERICAN' 861 Broadway, New York. 
JInmch om .. : 626 F St., w ... h1ncto ... D. (!  • .  ' 

Hand-book Sent Free (In Appitcation. 

1, 2, 3 and 4 
CYlinde1,' 

LaunChes 
17  to 60 feet 

Send for 
' new catalog 

1� to 40 H. P. 

' .  1_1"-_1_'.' 
.x; 

GRAND RAPIDS GAS ENGINE & YACHT CO. Gr .... d R81>ldo. Mich. 

��V:�y b:;�
e
����:,

ble�o�!���:� 
sto!"�e and Dry Batteries, Spark 
Coils. Plugs, SWitches. Automatic 
Tlmlllj( Devices. , .. , 
The Dayto n  E l ectrical Mfg . Co. 

98 Relbold Bldg .. DAYTON. O. 

WIRELESS TELEGRAPHY.-ITS PRO-
gress and Present Condition are well discussed In Sell""­
TIFIC AMERICAN SUPPLEMENTS 14'.!1i. 1426. 1 4�7. 1386. 1 388. 1389, ,1383. 1 38 1 ,  1 327. 1328. 1329. 1 431,. Price 10 cents each, by mall. Mnnn & 
00., 361 Broadway. New York City. and all newsdealers. 

M A X I M U M  POW E R- M I N I M U M  COST.  
If you use a �p for 

��'fr�
a
[�u �\ sb:!!���8 

mash, tanner's ' l iq uor, 
cottonseed oil or 'fluids, 
hot or cold. thick or thin 
yon want to !let the TASER ROTARY P U M P  

which does the most work at 
the least expense. ' Simply 
constrUcted, ' Can ·be T"Un at 
any desived speed. Perfect-

�kia��
a
�:r,:���.p

a
C:f:� �=�!,:£.8bb�ia�

d
�r� . TABER PUMP CO., 32 Wells  St .. Buffalo. N.Y., U. S.A. 

Firearm, magazine, W. F. Plympton . . . . . . .  . 
Fish culture tank, L. Mayhall . . . • . . . . . . . .  
Fishing apparatus, F. B. Whipple . • • . . . . • . .  
Fitting, J. J. Lawler . . . . . . . . . . . . . . . . . . . . .  ; 
Flagpole, H. G. Suhr . . . . . . . . . . . . . . . . . . . . .  . 
Fluid motor, rotary, K. P. Hangl . . . . . . . . .  . 
Fluids . in motion, velocity regulator for, 

J. B. F. Herreshoff . . . . . . . . . . . . . . . . . . . .  757,039 
Forging machine combination die, H. Jef-

frey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757,197 
Forking, elevating, and conveying machine, A. P. Tatterson . . . . . . . . . . . . . . . . . . . . . .  756,910 
Friction brake, L. P. Vallqnet . • . . . • . . • . • •  757,159 
Fruits and vegetables, apparatus for scald-

ing and washing, R. I.  Fancher . . . . . • •  757 , 186 
Fuel atomizer, liquid, E. G. Dulsenberg • . • •  757,100 
Fuel, compOSition, C . H. Carpenter . • • . . • • •  756,936 
Fumigator, A. Van Winkle • . . • . • • • . . • . • • •  756,916 
Furnace. See Hot air furnace. 
Furnace, S. O. Richardson, Jr . . . . . . . . . . . . . .  75C,894 
Furnace bells, elevating and lowering device 

for blast, W. I.  Mann . . . . . . . . . . . . . . . .  757,211 
Furnace feeding mechanism, billet heating, 

V. , E. Edwards . . . . . . . . . . . . . . . . . . . . . . . .  756, 946 
Furnace hearth, smelting, A. R. Partridge . .  757, 222 
Furnace valve, regenerative, Wight & Hyatt 757, 002 

. Furniture folding leg, W. C. Willets • . . • . .  756, 922 
Furniture jOints in position, device for secur-

ing, D. E. Vanvactor . . . . . . . . . . . . . . . . . .  756,997 
Fuse for exploding shells, percussion, K .' 

Wieser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 165 
Gage and marker, W. E. Lough . . . . . . . . . . . . .  757, 132 
Gage table and conveyer, C; W. Herman . .  756, 959 
Galvanic battery, C. B. Schoenmehl . • . . . . . .  757,355 
Garbage crematory, H. B. Smith . . . . . . . . . .  757,149 
Garment hanger, Olmstead & Coney . . . . . . . •  756, 978 
Gas burner for heating and incandescent 

gas lighting, V. A. Rettich . • . • . • . • . .  756, 893 
Gas generator, 'acetylene, G. Laporte . . . . . .  757, 402 
Gas igniting and extinguishing apparatus, 

automatic, E. H. Stow . • . • . • • . . . . • . . . .  757,242 
Gas motor engine, A. Rollason . . . . . . . . . . . . .  757,415 
Gas producer feed device, V. E'. Edwards . •  756,945 
Gas separator, O.  Gerlach . . . . • • . . . . . . • • . . .  757,034 
Gaseons fuel burner, O. Falkenwalde . . . . . • •  757,395 
Gear, power transmission, W. O. Brown • • . •  757,261 
Gear, reversing, E. G. Smith . . • . • • . • . . . . • •  757,063 
Gearing, friction, Berglund & Hesselman . •  757,01 4 
Glass articles, manufacturing, S. O. Rich-

ardson, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756, 89r> 
Glass blowing machine, H. Severin . . . . . . . .  757,356 
Glass bulbs, perforating, W. R. Burrows . •  756,935 
Glove, reversible, H. S. Simpson . . . . . . . • • • •  756,986 
Gold separator, J. W. Korfhage . . . . . . . . .  757,205 
Gong, electromechanical, F. W. Oole . . . . . .  757,271 
Governor, gas or internal combustion en-

gine, P. Jenness . . . . . . . . . . .  , . . . . . . . . . . .  757,311 
Governor, variable speed, G. W. Oasteel . . . •  757,269 
Grain carrier, J. Coffman • • . . . • . . . . . . • . . •  756,938 
Grain elevator bagging attachment, C. 

Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 756,931 
Grain separator, G. W. Hill . . . • • • • • • • • • • •  757,307 
Grate attachment, fire, M. A. Stewart . . . . . .  757,067 
Grate, smokeless self-cleaning, F. & A. 

Glrtanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757,187 
Grinder, harrow disk, F. P. Burkhardt • • . .  756,827 
Grinder, sickle, F. P. Burkhardt . . • • • • • • • • .  756, 828 
Grinding attachment, M. Brown . . . . . . . . . . . . 757,260 
Grinding mill, W. C. Deards, et aI . . . . . . . .  757,097 
Grooving machine, O. Boehm . • . . . . • . • . . • . •  757,084 
Ground joint. R. Whitaker . • • • . • • • . • • . . • • .  757,376 
Gun, pivot, J. Krone . . . . . . . . . . . . . . . . . . . . . .  757,129 
Guns, single trigger mechanism for drop 

down, J. Robertson . ; . • • • . • . . • • • • • • . . .  756, 896 
Hair clamp, W. J. Koenig . . . . . . . . . . . . . . . . 757,204 
Hair drier, F. S. Emmons . . . . . . . . . . . . . . . . 756,842 
Hair waver, A. Drees . . . . . . . . . . . . .. . . . . . .  756, 838 
Hammer, J. A. Thomas . . . . . . . . . . . . . . . . . . . 757,071 
Handling material, machine for. R. B. 

Friend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756,951 
Harness fastener, E . .comltlus • . • • • • • • • • . •  757,273 
Harvester and binder, E. M. Kellogg . • . • . .  757,128 
Harvester, beet, Helig & Reed . . . •  757,190, 757,425 
Harvester, grain , E. M. Kellogg . . . . . . . . . .  757, 126 
Harvesting machine, grain, W. N. Whitely . .  757,001 
Hat case. P. M. Beard . . . . . . . . . . . . . . . . . . . .  757, 250 
Hat receptacle for auditoriums, J. T. Hen-

derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757, 305 
Hay and shocked grain loader, R. Haw-

kins . . . . . . . .  : . . . . . . . . . . . . . . . .  , . . . . . . . .  757, 303 
Hay loader, Kade1 & Rodemeyer . . . . . . . . . .  757, 1 22 
Hay loader, J. H. Thomas . . . . . . . . . . . . . . . .  757, 156 
Hay rack clamp, P. Schmitt . . . . . . . . . .. . . . . 757, 147 
' Hay rake, horse. L. Brown . . . . . . . .  ' 757, 258, 757, 259 
Hay tedder, C. W. Warner . . . • • • • . . . . • . . . .  757,372 
Heater. , See Watpr hE'ater. 

757,140 
757, 054 
757,333 
756, 872 
756, 821 
756,967 
757,117 
756,876 
757,275 
757, 174 
756,909 
756,914 
757 ,027 
756, 860 

Hip adjuster. E . B. Neffeler . • . • . • • • • • . . . .  
Hog ringer, G . A. Robinson . • • • . • • • • • . . . . . .  
Hoist, E. Y. Moore ' . . . . . . . . . . . • . . . . . . . . . . . . .  
Hoisting and carrying machine, J. Melcher .  
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Hook, M. M. Howland . . . . . . . . . . . . . . . . .  . 
Hook and eye, A. G. Miller . . . . . . . . . . . . .  . .  
Horseshoes, making. J .  Crowley . • • • . • . • • •  
Hot air furnace, W. W. Bryan • • • • . . • . • •  
Hot water furnace; S. Tache • • . . . • • .  , • . • • . •  
Hydrocarbon burner. W. D. Tucker . • • . . • . •  
Hydrocarbon hurner, T. H. Delaney . • • . • •  
Illuminated Indicator, E. Kaye . • . . . . . . . . . •  
Incandescent mantl'es or illuminating bodies, 

manufacture of threads for, A. M. 
Plaissetty . . . . . . . . . . . . . . . . .  . . . . . . .  . . . .  756, 888 

Incubator and brooder, Tolhurst & Wilson . •  756, 990 
lnllot mold. O. A. Leibman . . . . . . . . . . . . . .  757, 208 
Inhaler, anesthetic vapor, G . L. Bennett . .  757,013 
Instruction sheet. O. O. De Selms . . . . . . . •  756,836 
Insulating and suspending device, J. Sachs. 757.418 
Iron into malleable iron or steel, converting 

crude, J. J. Deemer . . . . . . . . . . . . . . . . . . .  757, 276 
Jacquard. W. A. Pardoe . . . . . • . • . . . . . • • • . •  757, 342 
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Lace fastener, shoe, C; "A. Conger . . . .. . . . •  756,940 
Ladle' and mold, S.  O.  Richardson, Jr . . . . .  757,412 
Lamp, J. P. Nal(el . . . . . . . . . . . . . . . . . . . . . .  756, 977 
Lamp chimney, 'R. L. Valleim· . • • • • • • • • • . •  756,994 
'Lamp, electric I!1"C, J. J. Wood . . . . . . . . . . . . .  757,079 
Lamp guard , electriC, J. Kaufman . . . . . . . . . . 757,314 
Lamp, miner's,. Hadley & Putnam . . . . . . .  H . 757, 189 
Lamp, safety 011, A. E. Holdaway • • • • • • • • .  757,040 
Lamp terminal, Wood & Robinson . . . . . . . . . .  757.007 

MOST POWERFULL WI RE ROPE MADE 
BRODERICK1BASCOM JtOP.E co. ST. LOUIS. MO. 

NOISELESS 

Bevel Pinions 
We can furnish our New Process 

N oi�eless Pinions in beve ls as well 
as spurs of any size wanted and 
to transmit any reqnired horse 
power. Write for catalogue. 
T H E  N E W  PROCESS RAWH I D E  C O .  

Syracuse, N . Y .  

O L D S  G as & G aso l i ne 
EN G IN E S .  ��o

e';i��re ��h:
d
�l 

est guide to success. We 
have made Gas and Ga'lo­
line Engines for 23 
and base OGr claims 
OMs Engines on actual re­
sults. Stationary Engines 
2 to 100 H. p, Portable 
En�nes � to 12 H. P. 
Write for full infonnalion 
and illustrated catalogue. 
01d8 Gssoltne Ep&'lne 

• ••••••••••••••••••••••••••• 
! -- - �. : " .( S%S<vi : , : 
: COMB I NATION SOREW DRIVER : • *1.26 up. Send for partionlars. • 
., Catalogue � o. n B of Flnt! Tools free • 
• THE L. S. STAR RETT CO . . Athol. Ma .... U.S.A. : 
................ � .......... . 

WO N D E R  Acetylene Burners 

Price A RE THE BEST 
4Oc. each. Sold by good dealers or write 
"6he STATE LINE MFG. CO. 

9th & 10th Sts., Chattanooga, Tenn., U. S. A. 
ELECTRIC AUTOMOBILE. - DIREC­

=l'il:�\�o���o
i
l�f��t��

o
�:;, ���at,:'Wu':>�:J'i�� 

No. 1 1 0/i. T b e  motor and battery are also treated of 
in detail . Price 10 cents. For sale by Munn & Co. and 
all newsdealers. 

Marine Motor s 
If you want a Gasoline 

Motor, wltb all the Rood 
polnt.s and none of 

tbe bad, buy a .. R E L I A B L E " 
Eitber jump or make 

and break Spark. 
Boston G aso l i n e  En g i n e  Co.  
134 Broad St., Boston, Mass. 

C LOC A U ' S  
ALO O H O L  lAS ST O V E  
For travelers, sick roomz boarders, light house-
���b\�!' �:i��i� �!8 g�ot:fi��\

a
�;;;rlzi!t� 

the alllohol. Consumes but 2 ce , ts' worth of 
either J!:l'ain or wood alcohol in an hour. N'on-
:f�ki':;8. B��:e�:::t!\�!�s��n��::J:re�·· 
hot. Bods a quart of water in 9 minuteR ' 
.N ickel Dlated. Sent postpaid anywheTe for *1. 

S. A. GLOGAU CC) • •  1'1" Qulucy St., Chlcslro. A�.ul' ... nted 

RAD IUM 
AND 

RADIO·ACTIVITY 
The SCIENTIFIC AMERICAN SUPPLEMENT has 

published the most complete information on the 
subject of Radinm and Radio-activity that has 
thus far appeared. ' 

The following articles, written by men who 
!lave played a prominent part in the discovery 
of the marvelous properties of radium, should 
be read by every student of chemistry and physics : 
RADIO-ACTIVITY AND THE ELEC­

T RON THEO RY. By SIR WII,I,IAM 
CROOKES. SCIENTIFIC AMERICAN SuP­
PLEMENT 1402. 

THE RADIO_ACTIVITY OF MATTER. 
By PROFESSO R  HENRI BECQUEREI,. 
SCIENTIFIC AMERICAN SUPPLEMENT 1379. 

SOME PROPERTIES OF T HE RADIO­
ACTIVE SUBSTANCES . By PRO­
FESSOR HENRI BECQUEREI,. SCIENTI­
FIC AMERICAN SUPPLEMENT 142 7. 

P RODUCTION OF HELIUM FROM 
RADIUM. By SIR WII,I,IAM RAMSAY . 
SCIENTIFIC AMERICAN SUPPLEMENT 1444. 

THORIUM : A RADIO-ACTIVE SUB­
S TANCE WITH THERAPEUTICAL 
POSSIBILITIES. By DR. SAMUEl, G. 
TRACY. SCIENTIFIC AMERICAN SUPPLE­
MENT 1470. 

R A D I U M  I N  M E D I C I N E. By DR. 
SAMU El, G. TRACY . SCIENTIFIC . AMERI­

CAN SUPPLEMENT 1455. 
A RESUME OF RECENT S PECIAL 

S TUDIES OF RADIUM AND RADIO­
ACTIVITY. SCIENTIFIC AMERICAN SuP­
PLEMENTS 1468 and 1471. 

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

A COMPLETE MANUA L OF RADIUM 
TECHNOLOGY. clearly explaining the 
m ethods of obtaining radium, conducting 
experiments with the substance and m easur­
ing its radio-active force wil l be found in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1475, 
147 6, 1477. 

These SCIENTIFIC AMERICAN SUPPLEMENTS 
comprise what mav 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 thronl!;b 
you,," newsdealer or from . 

MUNN II> CO., ,,6t Broad�ay, �Sw, .york 

" " j '  " " " ' , , -

© 1904 SCIENTIFIC AMERICAN, INC



Scientific American 337 
r--"-�:II •• ---•• �!!""----" I Lamps, portable testing and comparing In­

strument for electric incandescent, A. 
McCandlIsh • . • . • • • • . • • • • . • • . • • • • • • • • • •  756,976 

Lantern, signal, F. W. Dressel • • • • . . • • • • • •  757,183 
Lathe dog, C. IiJ. Brown . • • • . • • • . . • • • • • • • • •  757,255 
I,attic" work structure, R. C. Layton • • • • • •  756, 861 
Lawn rake, O. Kampfe . • . • . • • • . . • • • • • • • • .  757, 123 
Lawn sprinkler, A. Vandervoort . • . • . • . • • • •  757, 160 

M A R C O N I  S E C U R I T I E S  

Undeniable Excellence 
Marks every point in the design .  con­
struction and appointments of 

PEERLESS g�i;�t 
TOURING CARS 

$3.700 to $6.000 
They are built to gIve solid comfort and to stand 
wear without constant attention. Four�cylinder 
vertical motors, sliding gear transmission, bevel 
f;�lc��

i
i��, 

d
LIj<;''i!'g 

on
wg�e� SPti':�:-fO.,';;'I'it�rtl�:� 

pressed steel frame. 
These are only a few points or Peerless perfection. The 
catalogue tells the rest. Photogravure lIf the Peerless Girl 
::N o. 1, 18:x:28 in., free from advertlSing, mailed for 10 cents. 

PEERLESS MOTOR CAR C O  
CIevdand, Ohio 

Member Association Licensed Automobile Manufacturers. 

All Children 
are on their f et too much. 
Prevent this by giving your 
boy ::i' girl the 

:arish Ma.il 
u It's geared " 

Develops ALL THE MUSCLES 
symetncaiiy, over-taxes nona. 
Fastest, most scientific vehicle 
for children built. ABSOLUTE-

.'They can't 'Up8et." �li'E ; very strong, rubber 

Write for illustrated booklet of "Irish Mail " Hand Cal'S, FREE. 
THE STANDARD MFG. CO. 2553 IB1SlI M ADo STREBT Andel'8on, Ind. 

(Camp Mattress with PilJow attached. Also show. in g Mattrtss deflated.) 

THE IDEAL BED 
For Home, Camp, Yacht. Hospital 

NON.ABSORBENT-HYGJENIo-ODORLESS. When 
deflated can be rolled into small package for storage 
or transpf'rtation. No CAMPING OO'l'FlT COMPLETB 
WITHOUT THEM. "Perfection" Air ()u8h· lOD8 for Office, Easy, and InvaUd Chairs, Yachts 
and Small Boats. Send for descriptive booklet "A" 
and pri(;c list. 

Iechanleal Fabric Co., PROVIDENCE, R. I. 

CRESTM O B I LE $800 
The BEST CAR B u i l t  i n  Amer ica 

Proved by Its 
Splendid Records. 

Tonneau for Four, . 
tS60. 

Other LOW 
Priced Models. 

�ifo����s 

CREST MFG. CO • • Camhridge; Ma •••• U. S.A. 

ELECTRONS AND THE ELECTRONIC 
Theory are disc d b31 SIR OLIVER LODGE in SCIEN-
i7�Cl A��\I�� 'tlll:

S M.i!"lb �,ii�'e�cit,3gy mall. Munn & ompany, 361 Broadway, New York City 
and an newsdealers. 

U S E G R I N D STON ES P 
1f so we can SUPPlY you. All stze!!! 
lD o n D l e d  and lI n ln o u ll t e d �  always 
kept in stock. R9member, we make a 
specialtyof selectin/l stones for all spe· 
cial purposes. IF" Ask for cata!ooue. 
The CLEVELAND STONE CO. 

2d Floor.  W i l s h i re .  C l eveland . O .  

./:I Southern Home 
I n  8 country free from excessive heat 
and cold, healthful and prosperous. 

LANDS at LOW PRICES 
For printed matter, circulars, etc., 
giving ful l particulars, write 

M. V. RICHARDS. I.and and Industrial Agent. 
Southern Railway and Mobile & Ohio Railroad, Washington, D. C. 

Leather durable and waterproof, rendering, 
F. Stoffer . . . . . . . . . . . . . • . • . . • • . . . . . . • .  

Leg. artificial, L. Duggan • • • • . . . • . . • . . . • •  

Ilens, U. N chrillg . • • • . • • . • . • • . . • • • • • • • • • • • •  

757,361 
757,287 
756, 881 
757,053 I..Iens grinding machine, C. L. Rameau . • . • . •  

Letter sheet and envelop, combined, E. L. 
Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 757,005 

Level, spirit, R. B. Ferguson . . . . • . . • . • . •  756,949 
I.Jifting jack, variable power, E. M. Robin .. 

SOil • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  756,982 
Lighting and alaFm device, combined, J. 

Thorsen • • . • • . • • • . . . . . • . . . . . . . . . • . . . . •  757,364 
Lightning arrester, G. Bahcock . . . . . . . • . • •  757,388 
Link, fusible, F . Gray . . . . . . . .. . . . . . . . . . . . .  756, 847 
Linoleum, etc., cutter, E. Kinney . • . . . . • • • . •  757, 317 
Linotype machine, P. T. Dodge . . . . . . • • . • • • •  757, 099 
Loading machine, A. J. Doss • • . • . . . . . • • • . •  757,284 
Lock, J" D. Edmonds . . . . . . . . . . . . . . . . . . . . . . 756, 839 
Lock, W. E. Metzel . . . . . . . . . . . . . . . . . . . . . . 756, 874 
Lock, J. S. Campbell . . . . . . . . . . . . . . . . . . . . . .  757,265 
Log loading and skidding machine, M. 

Schmaltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,234 
Loom dobby leno motion, J. B. Bolton . . . . . .  757,1>85 
Loom for weaving cartridge belt fabriCS, 

W. C. Fisher . . . . . . . . . . . . . . . . . . . . . . . . .  . 757,102 
757,043 
757,141 
756, 867 
756,9ti4 
757,3«1 

Loom picker mechanism, G. Jolicoenr • . . • . .  

Loom shedding mechanism, O. L. Owen . • . •  

Lubricator, W. R. Malcolm . . . . . . . • . . • . • •  

Magnet coil spool, H. Geisenhoner • . • • . • . •  

Magnet, relay, W. Palmer, Jr . . . . . . . • . • . •  

Manholes, bracket block for conduit, G .  
M. Gest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 756,844 

Massage apparatus, pneumatic, F. H. Crab-
tree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,177 

Match sticks, appliance for Isolating, F. 
Czerweny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757,180 

Measuring apparatus, Blossom & Haller . . .  757,017 
Measuring instruments, means for protecting 

electrical, M. C. Ryplnski • • • • . . . . • • .  757,056 
Medical compound dlluent, J. M. Schultz . •  757,419 
Metal bars into sheets, reducing, T. V. Allis 757,386 
Metal disk Wheels, manufacture of, F. 

MelanD • . . . • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Metals, protecting, P. J. Burns • • • • • • • • . • • •  

Metallic tie and rail fastener. J. F. Lever. 
Meter. See Demand meter. 
Milk, system for intimately mixing, A. 

Ganlln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Mine door, A. H. wwis • • . . . . • . . • • • • • • • • •  

Mixing machine, W. G .  Richardson . . . • • •  

Monobenzoyl arbutin, making, C .  Vilmar . 
Motor control system, F. L. Butler . • • . • • .  

Mower, lawn, E. W. Sayre . • . . . • • . . • . . . . • • .  

757, 135 
756,934 
757,404 

, 
756,953 
756,863 
757, 144 
757,870 
757,019 
757,353 

Mowing machine harvester attachment, J. 
Macphail . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756, 865 

Muscle developing finger hand, S. Hosfald . . 757,041 
Music box carrIage feed deVice, G. A. 

Brachhausen . . . • . • • . • . • • • • • . • • • • . . . . . .  

Music leaf turner, F. Guth . . . . . . . . . . . . . . .  . 

Music leaf turner, G. H. Edgington . • . . . .  

Music sheet, H. P. Ball . . . . . . . . . . . . . . . .  . .  

Music stand, R. D. Noble . . . . . . . . . . . . . . .  . 

Musical instrument, J. E. Berglund . • . . . . • . .  

Musical instrument, R. Scheller . . . . . . . . .  . 

757,018 
156, 848 
756,944 
757,010 
757,408 
757,251 
757,354 

Musical instrument exercising · attachment, 
H.  WraltlJ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757,168 

Musical Instrument motors, winding device 
for antomatlc, Cooper & Sharps • . • • . • . .  757, 095 

Oil hurner, R. G. Speer . . . . . . . . . . . . . . . . . . .  757,421 
Oil burner superheater, J. M. Donahue . . . •  757, 182 
Optical appliance, J. Harraes • • • • • • • • . . . . .  756,958 
Ore concentrator, G. E. Woodbury • • • • • • • . .  757,O()S 
Ore pulverizer, impact, J. Thame . • . . . . . . . .  757,069 
Organ keyboards, apparatus for warming, 

Q. M. Waldenschlager . . . • . . • • • . . • . . • . .  757,075 
Overfiow alarm, E. M. Weeks . . . • • • • . . • • • . .  756,999 
Overshoe attachment, W. H. Tillson . • . • . . • .  757,365 
Oxidizing and drying textile material, ap· . 

paratus for, J. W. �ries . . . • . . . • . . . . . •  757, 1 04 
Oxidizing organic compounds, M. Moest . . . .  757, 136 
Packing for piston rods, metallic, F . E. 

Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 757,002 
Packing, plunger, W. E. McIntire . . • . • • .  756,880 
Paper box covering machine, J. BardeIIi . • •  756,812 
Paper holder, roll, G. W. Webster . . • . • • • . . 757,373 
Paper, etc . ,  machinery for cnttlng and fold· 

ing, E. H. Cottrell . . . . . . . . . . . . . . . . . . .  757,274 
Pedestal, folding, C. H. Ashley . . . . . . . . . . .  756,927 
Pen, marking and lettering, C .  C. Clement . •  757,024 
Pencil sharpener, F . H. Chase . • . •  757,090, 757,091 
Periodical holder, W. G. Lloyd . . • . . • . • . . . . •  757,325 
Phonograph, T. Lhota . . . . . . . • . . . . . . . . . . .  757.322 
Photographic developing apparatus, Llene· 

kam'pf & Nauck . . . . . . . . . . . . . . . . . . . . . . 757,323 
Photometric apparatus, J. W. HowelL . . • . •  756,963 
Piano players' striking devIces, guard for, 

F. W. Hedgeland . . . . . . . . . . . . . . . . . . . . 756,853 
Pick and pOint, L. & M. Kovacs . • . • • • • . . •  757,206 
Picture hanging device, J. Briden . . . . . . . .  757,�62 
Pin, S. Dancyger . . . . . . . . . . . . . . . . . . . . . . . . . . 757,096 
Pipe coupling, fiexlble, J. J. Reilly • . . • . . . •  757, 148 
Pipes, adjustable joint for water and steam, A. L. Holmes . . . . . . . . . . . . . . . . . . . . . .  ; .  757, 112 
Piston ring, W. C. Smith . • . • • • • • . . . . . • • • . •  757,065 

THB FOUNDATION ON WHICH TO BUILD YOU� 

F O R T U N E  
A smal l  I nvestment i n  Marconi Secur i t ies wi l l  make you independent I n  a few years. A larger inve�tment 

wi l l  make yo u r ich.  

THOS. A. EDISON 
says : U Marconi will 
do great things with 
wireless telegraphy. 
We no longer consider 
it strange that ships 
should talk to one 
another from distances 
of sixor seven hnndred 
miles, and as a matter 
of fact, wireless tele· 
���ghYaff n�v':r 

be��� 
world." - New York 
Herald. Febrnary 14, 
1904. 

ANDREW CARNEOlE 

says : _u Marconi has 
already done a life­
time's work, but he is 
going to do another. 
He is a wonderful 
young man. I believe 
in him thoronghly. " 

The captain of a steamer, equipped with the Marconi System. was recently asked what hp thonght of wire­
less tele/lraphy, to whicb he replied : .. How would you like to he without the telephone ? " TBE MARCONI 
SYSTEM HOLDS TO-DAY THE SAME POSITION ON THE SEA THAT THE TELEPHONE DOES ON LAND. It Is 
universally recognized to be the most marvelous invention. of the BIl'e. 

The Marconi Wireless Tele2rapb is the most marvelous and useful invention ever introduced. It not 
only does all that the telegraph and cable system will do, but very much more and at a fraction of the ex-
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It will be more .rrofitable t.han shares of the Bell Telepbone Company, whl:lli were first offered at $1.00 f:lbll 
�erwards so) for more 1;han $1,000. An Investment of $100 then has y ielded up to the present time 

The stock of the English Marconi Company was pnt out at $5.00 per share, and since sold at $22 on the 
London Stock Exchange, an advance of 3W per cent. Thp uosslbilitipo of th� American Company are much 
greater. 
. No enterprise has ever grown like the Marconi. Invented less than sixlears ago. and put into practical 
operation less than three, lt has been indorsed by the , leading nations 0 the world, employed by many 
GOVERNMENTS and used in their NAVIE�. 

Indorsed by prominent men and the press of the world. 
The Revenues of the Com pany are Constantly I ncreaS i n g  a n d  Its Fie ld  of Operat ion-Growing Dal l y  
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less f!"Om both sides of t�e Atlantic. A Royal decree issued 'in Rome on Ap!JI. 2d approved the new tariff for Marconi Wireless tel.".rams, and fixed the cost from Italy to America at l"J1> cents a word. 
THE SY STEM has heen adopted by the New York Herald for Its great shiP

E
m

� 
news department and hy 
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c1'tf!��.nt���lie service or 5 years. 
MORE THAN 100 OCEAN STEAMERS equlpjJed with the MARCONI SYSTEM. 
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sages from and to the great fieet of ocean .teamers equipped witb the Marconi apparatus. 
Thos. A.  Ed iso n ,  M arconI and M. I. P u p i n  of C o l u m bi a  Co l l eg e are t h e  Consult ing  E n g i neers of the Com pany 

N O  PREFERRED STOCK, NOIBONDS,  EVERY STO C K H O L D E R  B E I N G  ON AN EQUAL BAS I S  
The present opportunity will never come again, a s  the price will b e  advanced shortly. 
MARCONI CERTIFIOATES may net you from 100 to 1,000 per cent.-better results than any labors of yours 

can produce. 
SEND to-day for fnll information-do not delay-as to-morrow may be too late to plUchase at present price. 

Bear In mind that an Investment of $100 In tbe English Marconi Company a few months ago increased 

3W �:��t-;;;
h
a':,��r�fg��n�p��e��fl�\���pportunitles. . 

F. P. WARD & CO., BA NKERS 
LBnd & Title Bld

�
. BroBd St • • PhIlB., PB. I Clark & W Bshincton St • • Chl""
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t:=�� lrd��,BJt. �o�:::8kIa;::ar, Pa. ��-:::!:YB'J!�" Je': ::�':.-;!:�tB. aL 

Correspondents of Munroe & Munroe, N. Y. 

PUBLIC DEMONSTRATION At all Our · Offices. You are cordially invited to 'call 
and receive a Marconigram. 

THE SECRET OF 

Solar Success 
is found in the Generator 

.The system used in these Generators is 
fully covered bl patents and found in no 
other lamps. I has stood the test of many 
years. Don't' experiment. With . a  Solar 
Generator and Solar Generator Lamps you 
wiU avoid aU ' " lamp troubles " on your 
automobile. 
Price of Generators, $10 to $ 1 6  Piston ring, D. B. Morison . . . . . . . . . . . . . . . . .  757,214 

Plant protector, A. M. Lane -• • • . . • • • . • • • . •  757,045 ' . 
Planter, corn, L. P. Graham . . • • • • . • . • . • . • • •  757,39 . �. _ 

Price 01 Lamps, 6· i n .  lens  m irror. 20 
Price of Lamps, 7 · i n .  lens m i rror, 26 Plaster board, H. E. Sharp . . . . . . . . . . . . . . . .  757,060 

Plow, J. B. Jarmin . . . . . . . . . . . . . . . . . . . . . . .  757,120 
Plow, disk, C. Wagner • • • • • • • • • • . • . • . • • •  757,871 
PlQW point, G. B. Gwynes • • • • • • • • • • • . . . . .  756,849 
Poke, animal, T. H. Ewing . . . . . . . . . . . . . . . .  757,101 
Post. See Fence post. 
Powder can, E. S. Savage • • • • • • • • • • • • • . • •  757, 231 
Power generating apparatus, R. L. Everett. 757,289 
Power transmitting device, frictional. W . 

O. & J. D. Worth . . . . . . . . . . . . . . . . . . . . 757,379 
Preserve jar and cap therefor, R. A. Gil· 

christ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756,956 
Press and butter mold, combInation, W. N. 

Haring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757,301 
Printing machine sheet delivery mechanism, 

H. M. Barber . . . . . . . . . . . . . . . . . . . . . . . .  757,248 
Printing press tympan feed gage, I. H. 

Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Pulley, sheet metal, C .  A. Brinley . • . . . . • . 

Pulverizing machine, S. Hughes . . . . • . . . • •  

Pump, J. G. Kirksey . . . . . . . . . . . . . . . . . . . .  . .  

Pump, fiuld, Spencer & Simpson • • . • • • . . . .  

Pump valve mechanism, H. Unzicker • • • . • • • •  

Punching machine, G .  A. Shoemaker . • • • . .  

Push button, C. J. Klein . . . . . . . . . . . . . . . . .  . 

Push rake, O. D. & D. W. Shirk . • . • . • . • . • •  

QuiIling machine, G. Adsit • . • • . • • • • • • . • •  

Radiator valve, A. L. Bower . . . • . . . . . . • • . •  

Rail hondlng construction, E. G. Thomas . •  

Rail joint, C .  F. Keener . . . . . . . . . . . . . . . . . . . 757,316 
Railway collisions, device for preventing, 

Holtmann & Butler . . . . . . . . . . . . . . . . . . . .  757,191 
Railway construction, L. & M. J. Beezer, 

• 756,814 to 756, 817 
Railway danger Signal, electrical, W. E. 

Karns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,125 
Railway, electric, W. B. Potter . • . • . . . • . • . •  753, 980 
Railway, electric, D. J. Cable . . . . . . . . . . . . . .  757,264 
Railway electric safety system, Ha"nna l..G 

Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 756,957 
Railway gate, L. Trebert . . . . . • . . . . . . . . . . . •  757,367 
Railway joint and chair, Hooper & Sun-

day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756, 962 
Railway signal, W. C. Miner . . . . . . . . . . . . . 757,332 
Railway signal, electric, W. B. Ramsay . . 757,346 
Railway switch, electriC, M. A. Marks, Jr . .  756, 870 
Railway system safety device, electric, G. 

Glbhs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,!07 
Railway third rail, electric, P. T. Mc-

Gowan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 757, 138 
Railway tie, C . C .  Grimes . . . . . . . . . . • • . • • •  757,037 
Railway tie, meta llic, J. M. Hansen . . . . . . . 757, 111  
Railway track fastener, J. C. Hoshor . . . • • •  757,116 
Reed, free, J. R. C. Gale . . . . . . . . . . . • . . . • . .  756,952 
Refrigerating machine, J. C. Goosmann • • • .  757,297 
Refrigeration system, C. J. Coleman . . . . . .  757,393 
Refrigeration system and apparatus, C. J. 
, Coleman . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  757,392 
Regulator, E. Honess . . . . . . . . . . . . . . . . . . . . .  757, 113 
Relay, megaplex, R. A. Engler . • . • • . • . • • • . .  757, 184 
Reversing mechanism, A. Mead • . . . . . • . . . . .  757,331 
Rlfie holder for mounted troops, .T. H. Pat-

terson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,348 
Rock breaker, W. E. Wild . . . . . . . . . . . . . . •  757,004 
Rock cuttings from holes in rock while . ,  

drilling them. ejecting. J. G. Leyner . . . .  756,972 

PAYING MINING; OIl" TIMBER; SMELTERt 
ANn I N D USTRIAL STOCKS making possIble 
LARGE INT};REST Bud PROFITS. lis ted and 
unlisted, our specialty. Booklets giving full In· 
formation mailed free on appitcation. 

DOUGLAS, LADEY & CO. Bankers \II Brokers, 66 Bt;oadway, New tork 

A PLEASURE TO OPERATE 
Writing Visible Speed Increased 

Manipulation Unchanged 
Touch Elastic 

Manufactnred bY! - U N DERWOOD TYPEWRITER CO.  . --,. . "'--'.."1 BRO..tDWAY. NEW YORK 

Write for catalogue of full line of gas and 
oil' automobile, bicycle and· boat lamps. 
B A D G E R. B R A S S  M F G .  C O. 

Kenoshe.. Wis. 
-.. 0IIice, 11 WBI'l'eD St., New York 

Trade Marks. 
Designs. 

Copyrights. Etc. 
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invention Is probahly patentahle. Commnnica­
tions strictll) conOdentlal. Handbook on Patents 
.
e
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t�e::fi �w��ngcr.a::��e Special Notice, without char/le, in tbe 

Sci ent i f ic  American 
A handsomely illustrated weekly. Largest elr-
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MUNN & CO.36 1 B roadway, New York 
Branch Office 626 F St. Washluatou, P .  C .  ' 
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an automobile tbat stands wear without con· 
Ettant repair- a car that you can rely upon 
year in and year out. Our new illustrated 
c!1talogue for 1904, shows exactl¥ why the 
R'lrnbler iR the car for you. [t tells bow 
Rambler Cars are built and why they are 
equal in strengtb and service to hj�her 
priced cars. A copy is yours for the askinli; . C)""'_� _--'" Touring -�, .. \� Cars � 
Eight models, $650 to $1 ,350 at the factory 
Model " L "  illustrated above, bas 16 H. P. 
double cyJinder opposed engines, 84 inch 
wheel base, 30 inch wood artillery wheels, 
four full elliptic springs, 3;6 inch tires, two 
powerful brakes ; speed, -tr to 40 miles per 
hour ; weight. 1. 125 lbs. ; equipment tools, 
gues1�l��s�
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plate gJass SWInging front, and waterproof 
side curtains. Price, $1,3aO.OO at the 
factory. 
TIIOllAS B. JE]'FERY & (lOMPANY 

Kenosha, "\Vlseomdu, U. S. A. 
Chicago Branch, 304 "'abash Avenu� 

Boston Branch. 145 Columbus Avenue 

HOW I GREW TALL 
A Startling Story Which Will Interest 

All Who Are Short. 

The Hei ght of Either Sex Can Quickly 
Be Increased from Two to Five Inches 

-These Marvellous Results Can 
Be Accomplished at Home 

Without the Knowledge 
of Your Most Intl= 

mate Friends. 

The Free Book Te l l s  You All About It 

M R .  R. LEO MINGES. 
Inventors, scientists,  and physicians have 

for years been trying to find some method 
whereby the height of an individual could 
be increased, and up to the last few years 
'lave met with failm·e. It remained for a 
eomparative ly young man, Mr. R. Leo Minges 
by name, to discover what so many others had 
faile d to do. 

Mr. Minges resides in Uochester, N. Y . ,  
'l n d  h a s  devoted t h e  best p a r t  of h is life i n  
studying a n d  experimenting on t h e  Cartil­
age. and his great efforts have at last been 
,:,rowned with success. A lal'g'e company, com­
posed of Rochester's leading citizens, has been 
formed for the purpose of p lacing Mr. Minges's  
discovery and invention before the puillic ,  so 
that now i t i s possible for any lady or gentle' 
man who i s  short to increase his or her height 
from two to five inches. These resultS' are 
absolutely guaranteed. 

Mr. Minges has successfully used his method 
�n himself, and has grown from a short, stunted 
boy to a handsome, robust man of 6 feet 1 inch 
in height. Thousands of peop le living in a l l  
part� o f  t h e  world a r e  using' his methods with 
�qually a s  startling results.� Let us send you 
the absolute proof of the above statements. 'Ve 
have just issued a beautifully i l lustrated book 
entitled "The Secrets of How to Grow Tall , "  
which contains information that w i l l  surprise 
you. Ten thousand of these remarkable books 
will be given a way absolutelv free of charge 
in order to introduce them. If you fail  to re­
ceive a copy you will always regret it. This 
great book tells how Mr. Minges made his won­
'lerful discovery. I t  t e l l s  yon how you can 
increase your height and build up the entire 
'lystem. I t  coutains the pictures and stat,,· 
ments of many who have used this method. 
After you receive this book you will thank 
'JS the longest day you live for ' having p laced 
within your reach this great opportunity. 

Rememher, a postal card will bring i t  to your 
very door. al l  charges p repaid. A l l  correspon­
dence strictly confiden tial and sent in p lain 
envelopes. If you wish a free copy of this book 
'lnd the proof of our claims.  write to-day. Ad­
IIress The Cartilage C o . ,  Dept. 344A, Hochester, 
N. Y. r, 

Scientific America� 

Sore Throat ! 
To prove the wonderful 

curative powers of 

Hydrazone 
to all afflicted with Sore Throat 

I will send 

One Trial Bottle Free . 
to anyone sending me 10 cents 

to pay postage. Hydrozone is a 
harmless germicide. which will 

· c u re you. 
Booklet on treatment of diseases sent free 

on request. 
Sold by all druggists. 

Prof. Charles March.and 
Dep't U, 63 Prince St •• New York 

"Globe" 
GASOLINE 

Marine E ngines 

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

PENNSYLVAN IA IRON WORKS CO., Phi lad e l p h ia, Pa. 
and 136 Liberty St., New York, U. S. A. 

Rod grasping arm or handle, n. H. Huff • . •  757,195 
Roentgen ray apparatus, spark gap for, J. , 

T. H. Demflster . . . . . . . . . . . . . . . . . . . . . .  756,941 
Roofs and sides of buildings, device for at .. 

taching flexible materials to, Ii'. S. 
Howard • • . . . . . . • • . . •  0 0  • • • • • • • • • • • • • • • • 7G7,193 

Roof sIatn or tile support, P. Duchemill • • • •  7G7,285 
Roof snow guard, W. W. Parry . . . . . . . . . . '(56, 88� 
Rotary f'nginp, F. Stephan . . . . • . • • • • • • • • • •  756,1)04 
Roving can, B.  Andre\ys • • • • • . • • • . • • • • • • • •  7G7,082 
Sad iron, 1\-1. ::\fcLaughlin • • • • • • • • • • • • • • • • • •  7G7, 139 
Sad iron, M. Joyce . . . . . . . . . . . . . • . . . . . . . . . .  757, 198 
Safety pin, C. Andresen . . . . . . . . . •  756,809, 756, �nO 
Safety pin, :ffi. L. Sands . . . . . . . . . . . . . . • . . • 757, 351 
Sash fastener, .T. A. Long . . . . . . . . . . • • . . • .  757,209 
Sash lock, automatic, C .  S. Barnard . . . • . .  757,24!) 
Sawmill set works, D. C. Prescott . . . . . . . .  757, 224 
Saw'jng apparatus, wood, W. R. "'"Talker . . . . 756, 917 
Scissors or shears, J. N. Byington . 0 • • • • • •  7u7,021 
Scouring machine� woven fauric, J. Schweitcr 757,148 
Seams in sheet metal ('ans, machine for pro-

ducing body, A. Slaysman . . . . . . . . . . . .  757, 238 
Seat foot rest, T. Swan . . . . . . . . . .  0 • • • • • • •  757,245 
Seed linter feeding meehanism, cotton, J. 

S. l\funro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757,137 
SE'eder for poultry yards 'V. H. Stl'ath-

mann . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  756, n07 
Self-igniting burner, G. Oberlapnder . . . . . . .  757,218 
Sewage ejector, automatic, E. yeomans . . • .  757 , 1 69 

I Sew�r inlet grating, L. H. :\1iner . . . . . . . . . .  751,04n 
Sewed articlcs, spam for, H. A. Webster . . . .  757,374 
Sewing machine ruffling attachment, W. R. 

Parsons . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  756, 885 
Sewing machine thread controlling d('vice, 

E. B. Allen . . . .  0 • • • • • • • • • • • • • • • • • • • • •  757, 171 
Shears. S(>(' Cutting shears. • 
Sheet mE'tal balls, machine for manufactur-

ing, A .Johnston . . . . . . . . . . . . . . . . . . . . . . 75G,!J65 
Shoe, L. Vohl . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7�7,42,j 

I Shoe top form, I. A. Minzy . ' . . . . . . . . . . . . . . .  7f16, 878 
Shutter fastellcr, .T. B. Haliday . . . • . . . . . . .  757, 298 
Shuttpr, rolling, W. B. Gervais . . . • • • • • . • . .  757,106 
Signaling apparatus, E. A. Faller . • • . . • . . . .  757,030 
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Slicer a nd grater, combined potato, L. L. Stevcns . 0  • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  75'7,360 
Sluice box, concentrating, C. 1\f. Carter . . . .  757, 1 70 
Smelting furnace, A. R. Partridge . . • . . . . .  757,221 Smelting ores, A. R. Partridge . . . . . . . . • • . . .  757,220 
Smoke consumer, R. R. Bryant . . . . . • . . . . . • 756,93� 
Snap fastener, Hyde & Simons . . . . . . • . . . . • .  757, 190 MAfiE HUNDREDS OF Rnap fastener, E. D. Simons . . . . . . . . . . . . . .  757,237 
Snow plow, W. F. Wheeler . . . . . . . . . . . . . . .  757,16:1 Our Cars and Our 

Record-DOLLARS THIS YrAR Soap and soap holder, Fl. M. Goldsmith . . . .  757, 397 � Sounding apparatus, J. Philp . •  0 • • • • • • • • • • • •  756,887 
, Hpark and dnder arrester, W. S. Cavender. 757, 270 

You can do it by freeing your boilers of Bcale. We will I Spectacles, S. G. 1\farshutz . . . . • . . . • • . . . . • •  · 756,871 
prove tl1at you can do this by loaning you a Dean f Spike extractor, E. E. Welsh . • • • . • . • . . . . . .  757,162 
Boiler Tube Cleaner for a free trial in one ot your Spoke socket, G. 1V. Maloney . . . . . . . • . • . . . . .  757,047 
boilers. , Spring machine, wirp, C. E. Booth . • • . . . . . . .  756, 823 

� Spring \vork, ,,,,ire clip for cushion, W 0 R. 
Smith . . . . . . . . . . . . . . . . .  " "  . . • . .  ' . . . . .  757,420 

Square, T, F. E. Small . . . . . . . . . . . . . . . . . . . .  756,987 

Do You Know Them 'I 
in ;�g3�

rst Cadillac was put on the market early 
Hqan't b� sold profttablf for the money," ('om­petI�ors saId, and propheSled an early rise in price or decline in quality. 

· The.end 9f.the yea! saw the country fnll of 8at­IsfactlOn-g!vmg Cadillacs,and our sales exceeded by those of only one manufacturer. Stacker, pllf'umatic straw, T. Goodale . . . . . •  757,188 

, ���r� �l�hw;V c. AC. 1\�"T�����g.t�� : : : : : : :  : : :  
756, 873 

b�:�!�. for I i  Economy in the Boiler Room," our free Steam generator, 1\Iitchell & Lewis . . . . . . . . .  +g+:ggg 
Will. B. PIERCE CO. 

Steam generator, II. E. Rider . . . . . . . . . . . . 757,413 

In the recent contest a stOck Cadillac went up Ipagle �ock Hill on the high (lear in s :  19, ,vinning first pnze for vehicles of its class and defeating all machines �nder double its rated horse-power. 
� At all the bIg auto shows this season, ,,,here the most discriminating purchasers are found the Cadilla,c exhibits have been centers of attraction to an extent that speaks volumes both for the reputation of the Cadillac and for the mechanical excellence of the machines exhibited. More Cadil­
laes were sold during the N ew Yorl, Show than any ather make. 

3 W · � B .., 
Steam separator, J. G . Duck . . . . . .  756,942, 756,943 19 aShlngton �treet, unaio, , N. Y. Ste@l'ing and steadying mechanism, boat, 

X INDUCTION COILS, 8 vo.

.

1tS' will 
give 8-inch sparks, $35 .'00. 

-I ' I  All coils gu�ranteed 
A • not to break down. 

Send .for Circular " S" 
N. O. N E L S O N  &. C O M P A N Y  

1 7 1  R.andolph St_. Chicago 

The Cou nte r  

Registers an accurate account of work done on pri.nting presses, grain 
t'lllies, weighi" measuring and other automatic mac�ines. Counts up 

�?a� '�2g���s
afo o�J:,��ts 
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W. H. Young . . . . . . . . . . . . . . . . . . . . . .  . .  

Stereoscope, C .  L. Pappenhagen . . . . . . . . .  . 

Stereotype casting machine, C. E. Hopkins. 
Still for crude bituminous material, Ho W. 

757,384 
757,052 
757,114 

Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,387 
Stocking, L. Calkins . . . . . . . . . . . . . . . . . . . . . .  757,390 
Stove, A. A. J�ittle . . . . . . . . . . . . . . . . . . . . . . . . 757,046 
Strainer, J. C. Quinn . . . . . . . . .  0 • • • • • • • • • • •  756,892 
Strpet, station, programme, or advertising 

indicator, R Bosshard . . . . . . . . . . . . • • . .  757,086 
Stringed instrument sostenuto device, S. 

A.  Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757,308 
Sucrose, extracting, Gibbens & Christie . . .  757,295 
Sucrose from sugar cane, apparatus for ex-

tracting, Gibbens & Christie . . . . . . . . . .  757,296 
Superheating apparatus, W. S. Elliott . . . . .  756, 840 
Suspender attachment, J. L. Ubellar . . . . . . . . 757,073 
Switch and Signal apparatus, pneumatic, 

W. J. Becker . . . . . . . . . . . . . . . . . . . . . . . .  756,929 
Switch handle, rotary snap electric, C. G. 

Perkins . . . . . . . . . . . . . • . . . . . . . . . . . . • . . • .  

Switch shifter, automatic, L. Blower . . • . . .  

Synchronizing device, N. E. Church . . . 0 • • • •  

Table and desk, combined, W. H. O'Keefe . •  

Tf'flching de-vice, penmanship, }\ C. Yonng . 
'relegraph recpiver, printing, J. D. White . . .  
Telephone exchange, semi-automatic, E. A.  

756,979 
756,820 
756,937 
756,883 
757,383 
757,377 

• Model B" embodies more novel and exelusive J.eatures 9I merit than can be found in any other automobi).e, no matter what the price. .E r::tme IS of pressed steel ; running gear and sus-
�r;J
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s f� pOint.s of speed, deSign, construction, luxury of appo�ntm.eI!ts, ease of control and qnietness of runmng, It IS all that the name Cadillac stands fOT---:--greatest results ; fewest complications. All 1904 Cadillacs are equipped with clincher tires. 
· �odel A carries several improvements, otherwise l�i: yte�� ,s::;A
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J as a runabout ; '850 complete with detachable tonneau. 

Our handsome new booklet N explains and il­lustrates both models in detail, and gives address ���1;ril. n���':�J��:e���e they may be seen 
CADILLAC AUTOMOBILE COMPANY 

Detroit. Mich. 
Te]l'����; r�c�i;�; ' ��lPpoo'rt: 

. J: . :A: . B���;� : : 
The Fra·n·kll;n D' ynamo T
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selecting device, L. E. Brock . .  . 

support, Oothoudt & Stahl . . . . .  . 

50 Watts, 1 0  Vo lts, 5 Amperes �r�m
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757,031 
757,257 
756,824 
757,340 
756,813 
756,985 
757,150 
757,199 
757,339 
756,85� 
757,158 
757,247 
757,292 
756,988 
757,416 

Member Alsociation 0/ Licensed Automobtle 
Manufacturers 

3000 to 4000 revolutlODS. Sets \>f mate- Time recorder, A. E. Snow . . . • . . . . . . • • . . . .  

rial. finished parts, complete machines. Tire vehicle M A Kennedy SEA LS BOTTLES, 
Fo,ramateur construction. v:eryeffici�nt. Tongs, metaJ, J: R: Oakley . .  : : : : : : : : : : : : :  
:;�1hig�1�� s�aa1����; ��

I�='a .::ii��: To�l, compound, Helle & Brockman . • • • . .  
PACKAGES, 

tor, will furnish current for· Rix: 6-candle ' ToS , W. G. Turrill . " . • . • . . . . . . • • . . • . • • . . • •  

lamps. Parrs $0.5U. $6.00, $8.50. Com- Toy, G . .. T. Altermatt . . . . . . . . . . . . . . . . . .  . .  
BOXES. PAPERS, 

CA R D O O R S  !Me FRANKLIN plete $13.50. Write for Circular 9 .  Toy g.un, F. Gale . : . . . • • • . • • • • . . . • • . • • • • •  

Model Shop Toy pIstol, E. J. SmIth . . • • • • . . . • . . • • . • . . .  

Parse l l  & Weed,  129·131 W� 31st St., N. Y. Track sander, C . V. Rote • • . • . • • • . . • • • • . .  

, Trap. See Animal trap. 
M AT C H M A C H I N E RY. 

BIG MONEY IN MATuIlE';; 
We manufacture everything pertaining to the busi .. 

ness. The Very Latest Process. We will furmsll 
a manager or teach any purcbl\.ser the business. 

F. W. MURPHY & BRO., 
1118 Asoland BlOCk. Chicago. Ill. , U. S. A. 

There and 
a Back ' 

Actual 22 horsepower, with only 85 lbs. loaded weight to each horse­
power. Speed l'ange of 4 to 40 miles per hour. Anti-friction ball bearinO' 
axles, dh'eet drive, mechanical valves for int'lke and, exhaust. "" il1ne� 
of highest

. 
prIzes for BOTII speed and endurance wherever entered. 

$3,000. 
Send f o r  illustrated descriptive literature ano. name of nearest agent. 

PA(l K A RD llOTOR (lAR (lO., Dept. 5, Detroit. Mich. 
Member Associfition of Licensed Automobile \ l anu£acturers. 

New York Agents :-PACKARD MOTOR CAR Co., oF N. Y., 317-31 9 W. 
59th St , l\ew York City. 

Trolley catcher, M. H. Johnson . • . • . • . . . .  
Truck, J. C. Depew . . . . . . . . . . . . . . . . . . . . . .  . 

Truck bolster, metallic, E. C. Washburn . .  . 
Tube furnace, rotatory electriC, H. N.  

756,859 
757,280 
756, 920 

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756,891 
Turning too], hand, E. Leonard • . . .  0 • • • • •  0 .  757, J31  
Turpentine box, R. L. Gaylord . . . . . . . . . . . . . . 757,294 
Type setting or composing machine, J. La-

garde . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . .  757,319 
Type\vriter with open pipe system, pneu-

matic, M. Soblik . . . . . . . . . . . . . . . . . . . . . . 757,066 
Typewriting machine ribbo movement, J. 

Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756,808 
Upholstery, M. M. Rogers • • . • . . . . . . • • . . . •  757,414 
Valve, A. K. Mansfield . . . . . . . . . . . . . . . . . . . 756,869 
Valve adjusting means, engine, E. S. Nf'w-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,21'7 
Valve, air brake triplE', J. H. Bleoo . . . . . . . . 757,016 
Valve, automatic stop, E. Gonzenbach . . . . .  756,845 
Valve for blowing engine'S and ail' compres-

sors, A. K. Mansfield . . . . . . . . . . . . . . . . 756,868 
Valve for locomotive f'ngine cylind('rs, re� 

lief, R P. C. Sanderson . . . . . . . . . . . . . . 757, 146 
Valve gear, S. A. Reeve . . . . . . . . . . . . . . . . . .  757,411 
Vnrnish, A. Muller-Jacobs . . . . . . . . . . . • . . . •  756,975 
Vehicle, L. Abraham . . . . . . . . . . . . . . . . • • . . . .  756,807 
Vehicle brake, M. A. Schafer .. . . . . . . . . . . . .  756, 899 
Vehicle, motor, C. R. r.rwitchell . . . . . . . . . • . .  756,992 
Vehicles, power installation for self-pro� 

pelled, W. O. & J. D. Worth . . . . . . . . . •  757,380 
Vending maChine, C . H. Eggleston, et al . .  756,947 
Vending machine, coin controlled, F. E. Le� 

vanseler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  757,321 
Vessel retarding and steering means, A. 

Zerbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757,385 

Send for a 
sample ot 
the great 
Twentieth 
Century 

SIGNATURE SEAL 
THlS Seal has two parts-the Lock and Breakable Key. To seal any article, pass both ends of the wire through the eye of the block. turn kpy until i1, bt:eaks off. :;-;ignatures !Hay be written P€rmanently Wlth a penCIl on one SIde 9f the blOck. SIgnatures may also be stamped or prInted on the  block. 'l'he stub of the l{ey may be used to keep " tab " on the 
::��e�

se�o �gof���c�s���;.t is easi1y kept by the 
Write to·day for Litemture. 

D. K. HIETT, i 85 Dearborn St., CHICAGO, ILL. 

The Cincinnati 
Upright Drills� 

Vise, saw, M. Laursen . . . . . . . . . . . . . . . . . . . . 157,320 machines of the 
�����
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Wagon brake, B. B. Barnett .  . . . . . . . . . . . . . .  757,083 Ask for reference of thosll 
�;:fiOl��c1����/�a�'pir��;;g', ' WO. ' ZO�i���� : : +g�:��� who use them, thousands of 
".rashing, disinfecting, and drying apparatus, satisfied Customers here and 

1.1. E. Barbe . . . . . . . . . . . . . . . . . . . . . . . . . . 757,011 abroad. We invite close in-Washing machine, J. G .  Hoffken . . . . . . . . . . .  756,856 S p e e  t i o n  and comparison. 
; :��� ��:�:r 

s
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756,897 Remember we lead in 
J. W. Staton . . . . . . . . . . . . . . . . . . . . . . . . . .  757,358 ACCURAC Y ,  

Water heating and steam generating device, STREN GTH, 

Wat�� £�atf�;
r 
app��;t��: 'ii. · E. ' p';���y : : : :  +g�:��� CONVENIENCE 

Watering apparatus, ambulant, P. Nolting . 757,338 A ND it ESUI.TS. 
Waterproofing tissues. T. Luthringer . . . . . . . .  757,326 Each sale means a p1eased 
Wave motor, M. D. Compton . . . . . . . . . . . . . . 756,833 Customer and we always 
'V
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have his duplicate orders. 
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Wheel flange-, adjustable, H. Fatic, reissue . .  12,212 it will pay y o u  t o 
:�:�ky �
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�t�; !

r
.:'::ta�iu��

· �f; . :r: . ·M: 757,089 negotiate with us. We are Drill SpeCialists. 
Sangulneti . . . . . . . . . . . . . . . • . . . . . . . . . . . .  757,352 CINCINNATI MACHINE TOOL CO. 

Windmill, C . . T. Jones . . . . . . . . . . . . . . . . . . . . 757,044 New Locatioil Window ventilator. H. C. KidwelL . . . . . . . . 757,201 

I CAMP W A iS HINGTGN Wire fabric, T. Sutherland . . . . • • • • . . . . . .  757,2�4 Cincinna.ti. Ohio _ _ _ U S '" Wire fabric. L. M. Brock . . . . . . . . . . . . . . . . 757,2u4 ISpeciuJ attention given to Export ordere. . -
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O L D S M O B I L E  

" The Best Thing on Wheels" 
Our famous Curved Da!'h Runabout for 1904 
is equipped with a 7 H. P. nlotor, which is 
without an equal .  Years of record hreaking 
service have established this machine as the 
world"s standard . 

Full particulars regarding our entire line 
can be obtained fronl our nearest sales agent 
or by writing direct to Dept . 21 .  

OLDS MOTOR vrORKS Detroit, U. S. A. 
Member of the AS.'loeiation of Licensed 

Automouil(:: �I\Ianuf!Lcturers 

THE PANAMA CANAL IS DESCRIBED fr0m the engineering standpoint in S(,IE�TJFIC AMERI. 
CAN SUPPl.El\IE�T � 3r.9.. Price 10 centE, by mail. 
:Munn & Com pany, 3bl Broadway , New York City, and 
all newsdealers. 

THE S TA NDARD FOR N UMBERING 
MACHINES IS 

The BATES -

For all kinds of work re­
quiri ng nnlubering or dating 
-and there are few kinds 
that don't - it is the MOST 
ACCURATE,MOST SIMPI,E, 
M OST DURABI,E. It will 
last a lifetime and always 
40 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 nnulbering to repeat 
or duplicate. All office sup­

ply houses and dealers sell 
it. 
Manufactured by the . . • 

B A T  E S M A N V F A C T  V R I N G C O. 
83 Cha.mbers St .. New York 

Write for BO
.
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S h i ppers B uyers 
C l erks Manag e rs 
Sa lesmen Bookkeepers 

S u p e r i ntendents 
Foremen 
Stenograp,hers 

Learn Business System 
The devp lopment with in the last ten years of 
the BUS I N FJSS S Y STE11ATIZER marked a 
new vocation for bright young men ; many are 
now employed hy th e several finns of high repu­
tation who make it a business (not of a uditing) 
but of systcmatiZima factories and stores from 
receipt of goods or raw material to output. 
:Many others who have l earned the principl es of 
llodern Business SYfltem are fl1 1 in� ]ucrat i ve po­
sitions in factories or stores. OtberF are bQgin­
ning an independent career in their own town 
or cit y as Business Systematizers. T he d emand 
for men so trained greatl y  exceeds the supply. 

For full particulars address Dept. B. . 

BOSTON SCHOOL OF BUSINESS SYSTEn 
227 Washington St. ,  Boston, nass. 

Scientific American 339 
'Vireo fabriCS, 100m for weaving, F. John-SOIl • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . 757, 121 ",Vrf'llell, J.  Kuhll . . . . . . . . . . . . . . . . . . . . . . . .  ' . .  7G7,207 Xanthin df'l'ivativ(;s, maldng. F. Ach . . . . . . 767,329 
Xantllin de6vatives, preparing, If. Ach . . . . . .  757,328 
Ziuc prodUCing furnace, P. �chmie<ler . . . . . .  757,05V 

DESIGNS. 
Candlestick, A. Steffin . . . . . . . . . . . . . . . . . . . .  . Coffee pot, A. StCftill . . . . . . . . . . . . . . . . . . . . .  . 
Cruet, 'V. B. Ij\-�lln . . . . . . . . . . . . . . . . . . . . . . .  . 
Dental tool handle, C. H. Sceger . . . . . . . . . . .  . 
)firrors or similar artides, buek for hUIld, 

Z .  If'reund . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

36, 87ti 
:16,B77 
36. 876 
:W,S78 

,AM 

Paper weight, L. V .  Aronson . . . . . .  36,872 t o  

'fRADE MARKS. 

Write 
to·dav 

36, 871 fo r tree 
36,874 CatalOgue 

I t 5-foot $29 00 
boat, crated • 

M u l l i n s  Uns i nkable 
Stee l  P l easure Boats 

Ma(le <Jf steel. Practically indestructible 
Air chamber each end. Cannot sink. Can· 
not leak. Require no caulking. rdeal bo.tt 

for family ul'e, summer resorts, parks. Guaranteed. v\'!11 rLile modelll row boat tnr pieusur€. l"ah;t.\' and durability. :N') other boat so cle<nr-
W. H. lllU L L INS. 384 Depot �t., Salem, Ohio 

Bnking powder and soda, McCord-Stewart SPECIA L LO W RA TES VIA THE NICKEL Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42,381 PLATE ROAD 
IMPOltTA � T  TO WIRE lUANUFACTlTRERS 

Blankets and l i k e  protcctivp coverings, · 
Smith, IIogg & Co. . . . . . . . . . . . . . . . . . .  42,359 

Boots and shoes and leather for same, 
leatht'r, [,\ G . . Jones . . . • . . . • . .  42,a66, 

Boots aud shops, lputher, M. M .  Baker , • . .  
\ Curds, playing, H .  E. Gavit t .  . . . . . . . . . .  . Cigars, A. P. Poladul'u . . . . . . . . . . . . . . . . . . .  . 

Citron, shredded, C. J. Claussen . • • • • . . . . . . • COl's(>ts, ,J. A. Houston . • . . . . . . . • . . . . . . . . . .  
Cotton and wool goods and linings, Bradford 

42,:)67 
42,364 
42,35� 
42 , :384 
'Ct2, aS3 
42,362 

Dyers' Association . . . . . . . . . . . . . . . . . . . .  42,360 
Games played ,vith cards, Parker Bros. , 

42,�50 to 42,352 
Hair grower and restorer, Mount & 

i'vfount . . . . . . • • . . • • . . . • • • . . • • . . • • • . . • • •  Hammers, F. \Y. \Vhitcher . . . . . . . . . . . . . . .  . 

Hammocks, woven, National Hammock Co . .  
IIeaten; and 11arts accessory thpreto, cC'rtain 

named auxiliary, Novelty :\Ianufacturing 

42,372 
42,387 
42,358 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42,388 
Horns, sound magnifying, E .  A .  & A .  G. 

Hos����e5�eI
BI�(;d . & . C�: . : : : : : : : : : � : : : : : : : :  ��:��g 

Leather goods. polishes for, Whittmore 
Bros. & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42,378 

Liniment for external use, M .  SpiegeL . . . . .  42,370 
:Mf.'tals, liquid compound for use in cutting, horing, alld drawing of, S. Bancroft . .  42,379 
:\1E'tals, antifriction and babbitt, B. H. Sea-

hury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Paint, Gilluly & Bard . . . . . . . . . . . . . . . . . . . .  . 

Peneils, lead, L. & C. Hardtmnth . . . . . . . . . .  . PprfumC'ry, Colgate & Co. . . . . . . . . . . . . . . .  . 

Pianos and pia1lo players, self-playing, I{oillel' & Campbell . . . . . . . . . . . . . . . . . . .  . Pmvdel's, headache, ",.,. . Gaus . . . . . . . . . . . . .  . 

Razor strops, Frost & Craw . . . . . . . . . . . . . . .  . Rubber boots and shops, Goodyear Rubber 

42, 389 
42, 380 
42, 354 
42 , 374 

42,356 
42,371 
42,386 

to points in tbe West and South west. One way Colonist 
and round trip Homeseeke:rs' ti ckets on sale first and third 'ruesda), s of e�ch month t o  A!Jril inclusive. See local agents, or wrlte R. E. Payne, General Agent, Buffalo, N. Y., or A. W. );Jccleston e, D. P. A. 385 Broad_ 
way, New r ork. 

. SPECIAL -MA N U FACTU R I N G .  DIES A N D  STAMPINGS  TO ORDER. 
S P E C

'
L M A C H I N ERY- M O D ELS-EXPERIM ENTA L WORK. 

For Sale.-Patent and Machine producing staple aIticle of very large consumption made of steel wi re. rl1hlS machine makes at a IZreat saving of cost a much superior article than tbe one now made by hand. In­tPrestea parties can see the macbinp in operation and 
get further information by addressing. R . E., bOx 84�,N. Y. 

In�l�rnll!." All the Standard machiues SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination . Send for Cat. 

Typewriter E m p o r i u m ,  203 LaSalle St., Chicag() 

_________________ 1 B?l4 �!fiiCc�!IO��Pe���!�i�: - 25c. Parlor l1ricks Catalo�ue, free. 

D R O P  FORGING D I E S  A N D  D R O P  FO RGINGS.  HARDWA R E  SPEC I A LT I E S  ETC MAN F'O .TO ORD ER.SEND S A M P LES OR DOAW I N G S  FOR ESTIMATE S. WRITE FOR OUR BOO K LE T. TH E G LO B E  MAC H I N E  & STA M P I N G  C O . 9 7 0  HAM I LT O N  S T., C LE V E L A N D ,  O H I O . 

Export Trade 
How to Secu re and How to Ho ld  It 

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

EXPORT EXPERT 
Box ��3, New Y ork 

MAR'.rlNKA & CO.,  Mfrs., 4"3 Sixth Av<)., New York. 
ELEC TRIC WATER H EATER - B oils I pint water in 1 m inute on any alt ernating' current from 60 to 
220 volts. $1 by mail. RlCHAIlD 'l'OE:'>I�ES, Box 344. BoonviIle, Mo. 

ruMJ3:UII'1f.1I Corliss Engines, Brewers' and liott/ers Macbmery. THE VIL1'ER , $6� 00 TO LOS AN GELES AND SAN FRAN-MFG. CO., 899 0lintoll St.,  Milwaukee, Wis ' • 
C ISCO A ND RET U RN VIA 'l'HE 

NH)KEL PLATE ROA .D . MODELS & E X P E R I M E N T A L  W O R K .  Tickets on sale April 22d to )1ay lst inclusive. Good 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42, 365 Inventions developed. Special Machinery. returning- until  Jun e 30th, 1904. 8top off privileges. For E.  V,  BA I L LAR D .  Fox B l d g  .. Fra n k l i n  S q u are. New Y ork.  ����:a'r1'::��ts�l���lnA�t���U��1i;,ri[ �:, �r 

Pl:,�: 42,377 
S P E C IAL MAC H I N ERY Tools an!1 Dies. Model EccleslOn e. D. p. A., 385 Broadway, New Yo

_
rk

_
. __ 

Shops and leather goods, polish for, vYhitte-mort' Bros. and Co . . . . . . . . . . . . . . . . . . .  . Shoes for mell and boys, leather, Barker, 
Rro\\,n & Co . . . . . . . . . . . . . . . . . . . . . . . .  . .- • & Expermlental W ork. 42, 368 / Costilo llIachine Works. 60 Centre St., New York Exp er 'lmental & Mode l  Work Silk dress pieees and linings, Bra(Uord 
Dyt'l's' Association . . . . . . . . . . . . . . . . . . . .  . 

Soaps, cprtain named, Vinolia Co . . . . . . . . .  . 

Soap, toilpt, Colgate & Co . . . . . . . . . . . . . . . .  . 

4
4

2
2',
3
.0. 7
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A
DJ.:.,L, " 0 CiT. & advice free. Wm. Gardam & Son,4&-51 Rose St.,N.Y. 42, 375 D R. H. C. STiEFEL, Bisgell Block. Pi ttgburgh . Pa. Tooth wasIl Hnd tooth powder, R. Dentsch-berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Toy furniturr, Rodemann & Dorn . . . . . . . . .  . 

Veterinary 1'f'med�v ,  L . D. King . . . . . . . . . . .  . 

vVhislQ', Hiram \Valker & Sons . . . . . . . . . . . •  Yeast, J. L. Rodney . . . . . . . . . • . . . . . . • • . . . .  

LABELS 
HApf'X , "  f o r  H o u r ,  Lexington Roller Mills 

42, 373 
42.M7 
42, 369 
42,385 
42,382 

The National !ilheet Metal Works is e.pecially ���Trgig :g���!��f.u��rr:��I{�r�i��f:�f�3·Jl�ir��� 
specialty. 

The National Sheet Metal Co., Perno III. 

PRINTING  TAUGHT.- FREE With every Model Printing Press and outfit (cost $5, and up) we give free a 
complete course in the art of printing. While you're learning rou can mali6 money at borne by printmg- for others. Write for particulars, and catalogue 
��a1fds. 

T�fiiE wg;W�llir pHA��� 
708 Chestnut Street. Pbiladelnhia. 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Archon, " for cigars, F. V. Bshlpman . . . . .  . 

"By ::-ndn stry We ThrivE' , "  for hats, C. H .  
J\fcrritt & S o n  . . . . . . . . . . . . . . . . . . . . . . .  . 

10,059 PEA C H  TltEES. 4 to 6 ft . . 3 cts. 3 to 4 ft., 2% cts. 10,951 Circular free. Tress kept durmant l ate as liay 15 i f  
10,931 deSired. E. S. JOHNSTON. Box 75, Stockley, Del . 

o Owners of GaSO l i n e  E n g i n es, 
Automobi les,  Launch e s, Etc 

Th'Auto=Sparker " Colonial Jelly , "  for a j elly powder, :Niagara 
Fruit Jelly Co. . . . . . . . . . . . . . . . . . . . . . . . 

"Creme Josephine , "  for toilet 'preparation, 
10,957 .flJ�'i,�:i�� LJ':t���'l1ri�¥tw'rt���L����i'f,��IJ.� does away entirely with all starting and 

Josephine Creme Co. . . . . . . . . . . . . . . . . .  . 
"Dr. Grey ' s  Almond C ream Toilet Soap , "  

f o r  toilC't soap, Enterprise Soap \V'orks, 

10,938 WORKING MODELS furnished of your inven· 
tion. Send drawmg and description for el:nimates. 

J. WEINE RT & CO ., 134 Pierce Ave .. Chicago .. Ill. 
!�;����. b��r�:lt��� S��K�I�� :t� 
teries. Can be attached to any engine 
DOW using batteries. Fully guarantet::o '  
write for descriptive catalog. . ] 0,940, 

" EIC'ctric Cleansing' 11"lux Paste , "  for tlux paste, G. L. Leitze . . . . . . . . . . . . . . . . . . .  . 
"liJxtra li'ina Cigar, " for cigars, Central 

I...ithogl'aph Co. . . . . . . . . . . . . . . . . . . . . . .  . 

10,941 

10, 961 

10, 947 

�THE C PI  E. f1. D T L; E:  'STA M P  C O .  � STEEl �'I'A'I'fIPS,r�EITER5 & FI GURE S. 
, I  c R I D G ED!!? Fl.o/ C O NN .  

Motsi nger  Device Mfg. Co., 
14 Main St .• Pendleton. Ind. 

" FloI' Fina Uigarros, " for cigars, Central 
Lithograph Co. . . . . . . . . . . . . . . . . . . . . . . .  . " Habana Cigars, " for cigars, Central Litho-
graph (;0 . • . . • . . . . • . . . • . . . . . . . . . . . . . . . .  

"Hand enited to Hand Labor Conquers All, " 

10,945 ELECTR I C ITY :�'J:o��e �.!�r�: 'l'�e�la
n
p't 

10,946 �UME]lrp&BlII"sC���G
B�I�,.;Uotolox 5S�OOktY�2�'Me:St 

SOMETHING ENTIRELY NEW 
OUI" Latest Invention. 
Notbinll' EIMe Like It. 

$40.00 WEEKLY AN D EXP E NSES. f o r  h a t s ,  C. H. Merritt & S o n  . . . . . . . .  . "IIofnH'istcr Placket, " for ladif's' clothing, F. Hofmeister . . . . . . . . . . . . . . . . . . . . . . .  . 
" Hollest I,abor, I'�ait· Honest Wages, " for 

hats, C .  n. Merritt & Son . . . . . . . . . . .  . 
" Idol , "  for flour, Lf'xington Roller Mills 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . " Jumbo Brazing Compound , "  fOT' hrazing 
eornpound, J. E .  Arnold & Co . . . . . . . . . .  . 

"Justice, Unity, Equity, Hand Made in 
America, "  for hats, C. H. l\fprritt & 
SOlI . . . . . . . . . . . . . . . . . . . . . . . .  . 

" )-fme La Forgue 's  Crcmp des Roses, "  for cold cream, Il. P. Hill . . . . . . . . . . . . . . .  . 
"Not l\Iad(' hy a Trust , "  for hats, C. H .  

l\ferritt & S o n  . . . . . . . . . . . . . . . . . . . . . . .  . 
" Peter's rrhc Orig-inal Milk C11ocolat(' , "  for milk chocolate, D.  Petpr . . . . . . 10,955, 
"Polaris Brand , "  for canned salrqon , R. 

D. Hump . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Primeros Cigars, " for cigars. Cpntral 
Lithograpb Co. . . . . . . . . . . . . . . . . . . . . . . . 

" Puros Cigft l'l'os, " for cigars, Central Litho-
graph Co.  . . . . . . . . . . . . . . . . . . . . .  10, 948, 

" Radium Mantle , "  for gas mantles, II. A. 
I{eefer . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . "Richardson's  "roln-Pine, "  for medicine, W .  
S. Richardson . . . . . . . . . . . . . . . . . . . . . . .  . "Skilled Labor of AmcriL'a , "  for hats, C .  
I-I. :l\Iel'rttt & Son . . . . . . . . . . . . . . . . . . . .  . "Stock Cigar, " for ('igal's, S('hmidt & Co . .  

" Tarpon :\fal'j�land Rye Whiskey , "  for 
whisky, .T. R. Stonf'hraker & Co . . . . . .  . 

"Tufihel' ' '  for toilet papPI', Seott Paper Co. 
" Union Gives Strength, AmE'l'ica , "  for hats, C. H. lI1erritt & Son . . . . . . . . . . . . . . . . .  . 

"Unih'd We Hold . Divided We Fall , "  for 
hats, C.  H .  Mpl'ritt & 'Son . . . . . . . . . . . •  

' i".,. onder Worker Remedies, " for medicine, L. l\Iaelion . . . . . . . . . . . . . . . . . . . . . . . . . . . •  " Zembra ) "  for cigars, L .  Golovine . . . • . . . .  

PRINTS. 

10,936 

IO,93� 
10,933 

10,958 

10, 962 

10,929 

] 0,939 

1 0,930 

10,956 

10,960 

10, 949 

10,950 

10, 963 

10, 944 

10,935 
10,953 

10, 954 
10.942 

10,934 

10,932 

10,943 
10,952 

HBall Bearing Garters, " for garters, C. A.  _ 
Edgarton Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . .  900 

"Birds of a Feather, " for shoes, O. McCor-
mick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 952 

"Castoria, "  for a medicint', Cpntaur Co . . . . . . . 954 
"Globe Starch , "  for starch, American Litho-

graph Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  957 
"In Everv Man ' s  Pocket , "  for cigars, Seiter 

& Kappes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 956 
HaUl' Shoes Will Rf'Rr the Closest Scrutiny , "  

for shoes, O .  McCormick . . . . . . . . . . . . . . .. . . . 953 
"Our Spring Styles, " for shops, O. �IcCormlC�. 951 
" Reliance, "  for hat fasteners, NatIonal BUSl-

llPSS Opportunities Co. . . . . . . . . . . . . . . . . . . . .  949 
" Russian Overla nd Tea C o . , "  for teas, G. 

Zalinoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 958 
" The Romunder 'Comfort' Passenger Car, " for 

paRspngpr cars, H .  Romnnder . . . . . . . . . . . . 959 
" "rhe Touch of Time , "  for cold cream, Dag-

gett & Ramsdell . . . . . . . . . . . . . . . . . . . . . . . . . .  955 

A printed copy of the sp�dfic�tion and drawing 
of any patent in the foregolllg hst, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
givf'n. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtaIned by the In­
vf'ntors for anv of the inventions named in  the forf'­
going list. 'For terms and further particular! 
add res. Munn & Co. , 361 Broadway, New York. 

Dies, Tools and Special lUachines. MOdels 
and Experimental Work. General Machine Work. PH. J. BENllElt & SONS, Inc., 87 �·rankforL 8t.,Newlork 

M A S O N ' S  N EW PAT.  W H I P  H O I STS 
save expense and liability incident to Elevators. 

Adopted by princi pal storehOuEes in New York & Bost.on 
Manfd. by VOLNEY W. MA SON & CO., Inc. 

]-)rovJdence, U. I., (i'. 8. A. 

NOVELTIES & PATEnTED ARTICLES 
MANUFACTURED B Y  CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOOL WORKS. CLEVE L A ND, O. 

WELL D R  I L L I  N G I'W8lc;.Y;ifl��,�: 
For W ater, O il ,  Gas, C oal, Etc. 
LOOMIS ])RILJ� CO., TIFF'U, Ohio. 

An active man or woman in each county to act as man, 
ager, exhibit, take orders and appoint agents for 
HARRISON VALVELESS Automatic WickI ••• 
Blue Flame OH .. Gas Stoyes. Just out - Overcomes 

� ��j:�!�
n

Cust��er�
t

��� 
lighted. 82,000 Gener­
ators already sold­
Perfectly operated and 
controlled - No valves 
to leak, clog or cause 
trouble - Burns kero� 

�ene gas-A miniature &,0.8 works-:'Del1ghtful fOlt 
'�ummer couking, laundry work, etc. Does !inest hak� 
ing-No more hot, fiery kitchens % cRrryin g  coal, Q!-;hes 
or wood-Quick meals-Chea]), clean, 8Bra fuel. l5c 
t o  SOc 8 week ohould furnish fuel &,0.8 for ("ooklng for 
small farnily-A gal lon of keroflene oil win furll l sh a­
hot blue flame gas fire in the burner for about 18 hours. 

S O LVES T H E  S ERVANT C I R L  PRQB LEM.  
B i �  sel ler-Every wom H n  wnnts i t  .. -Ah�oltlfj:']y safe 
wi l l  Tlot explode. Gasol ine h. dangerouli4. PltJCESl-, $3.00 UP. Catalogue Free. Write tod�y for special 
prices this month, a l so proposition, new plans, etc· 
World Mfg. Co., 6688 World B'ld'll, Clne1nnatl� 0, 

in the house makes DllSS. Sunshine 
on the house makes blisters unless it 
is protected by 

PATTON'S 
SUN-PROOF PAINTS 

A perfect shield against sun and weather. Let Old Sol 
do bis worst-Patton's Sun-Proof Paints will look their 

best. They never blister, peel, nor chalk off. Their lustre 
lasts. Go farther and cost no more than common paints. 
Guaranteed for five years-last nearer ten, under ordinary 
conditions. Valuable Paint Book mailed free on request. Write for copy. -

PATTO N PAI N T  CO M PA N Y, 
227 Lake St. , M i lwau kee, Wis. 

PITTSBURGH PLATE GLASS CO.,  General Distributors. 

S T R a N O .  

S P E C T A C L E S  A R E  A 
N U I S A N C E .  

N E C E S S I T Y  

O N L Y  M A K E S  

O N E  W E A R  T H E M .  

D U L L  E Y E S  M A D E.  
B R I C H T. 

Write fo r 
I L L U S T RA T E D  
T R E ATI S E  O N  T H E  

E Y E ,  M a i l e d  Free. 
T H E I D E A L  C O M P A N Y. 

239 B"OADWAY. 
NEW YO"K. 
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I ACCU RATE 

I RELIABLE 

Scientific American 

WONDER of the AGE 
BYRON J A C K S O N  MACH I N E  W O R K S .  - • SAN FRANCISCO.  CAL. 

STYLISH f& 
EFFECTIVE 

IN DESIGN 

APRIL 23,  1904. 

THE W I NTON M O T O R  CARR I AG E  C O . ,  C leveland , U .S.A. I 
DU RABLE 

""-------I VV AT C H E S 
Perfection \u time-keeping quality. combined with beauty of desigu. must of 
necessity create that feeling of oatisfaction known to the users of our watches Orient Buckboard 

� �  
With 

Two Speed 
Price. $425 

4 B. P. 
Weight, 600 Ibs 

� �  
The little machine that h .. s In one year gained a 

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

WALTHAM MANUFACTURING CO. 
WalthaJD. Mass. 

CHARTER. 
G A S  and GASOLINE 

For All Work. 
Stationaries. Portables, HOlsters. Pump­
ers. Sawing & Boat Outllts. 

SMUi for Oatalogue and Testimonials. 

State Y our Power Need,.. 
CHARTER GAS E N G I N E  C O . ,  Box 1 4 8.  STE R L I N G ,  I L L .  

8 C al � S A U  varieties at lOvve:st pnces. Best BaUraad 
Track and Wa,o:on or Stock Scale. made. 
Also 1000 useful artIcles. including Sates, 

Money. LiBi:�. M����l�f�
c
ll�� �g�'�:fgag��n' 

and Shutters 01 every 
kind for all purposes ; 

Professional, 
Amateur, Process. 
Soltl Roimd the World on al1 

Camer... Catalogue free. 

I Lomb Opt CO. 
ROCHESTER, N. Y. '. 

New York Chicago Bolton 

What Is Daus· �ip .. Top ? � TO PROVE that DaUB' " TM:-Top " is 

rOObe:� '1:. sWot,lest d
_�:te;r 

a�d�4 ,."' .... te8 �om typ,ewnft:"n oriJrlnal, we will � -::I ship complpte duplicafor, cap stzej 
..... without depoldt. on t("ll  (10 ;'7t:: �;��'o Ie •• $5 

tJ"sde dlsconnt oi . Net 
88� per cent, or 

The Felix F. DJUS Duplicator Co., Dans Bldg , 111 John St., �ew York 

Stay ou the Rim when In ·use, but can be de­
tacbed·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.NCHES &ND RIilPAIR DEPOTS : Boston , Sprin2'field, New 

York Philadelphia, WashlllS(ton, Syracuse..!. BuffafC?! Detroit, 
Oma� ChicagG, St. Louis. -Minneapolis, JJellVer, . �an Fran­
cisco, L9S Angeles, London, Eng. 

������.�� 

To economize time Is to 
11II;;�§i�����1 3ave expense. The Burr 

���� �����
h

: ��� ��� 
ness. A sample sent on 

�����\ !�� ri::rr::!
n
:f1�E 

Can 'be returned if 
satisfactory. Try It 

and be convinced 
The Burr I n d ex f10 .. 
Deparment S, 386 Asylum 

��="'''-:::'----' Str,!!�����.f= 

III .'1. ,ckCURATE8cIlAPlo.'D:�·UP.lli'l I,�A RD .... ft�Idt�URFAnS . RINDI £·KBESlya[o·CHICJ!�'�Sfit 
19 to :11 Clinton etreet. 

THE NEW ENGLAND WATCH CO., 37 ®. 39 Maiden Lane. New Yorh 
'1 Snow Hin, London, England 

Butcher's 
Boston Polish 

I. the best finish made for 
FLOORS. Interior W ood. 

work and Furniture . 

Not brittle ; will neither scratch nor deface, like shellac or var­nlsb. It Is not soft and sticky like beeswax. Per­fectly transparent, preserving the natural color and beauty of the wood. Without doubt tbe most econ­omical and .  satisfactory POLISH known for BARD· WOO l >  FLOORS. For sale IJy dealtlr8 in paints, hard­
ware and, house-fwrni8Mnq8. 
Send for our Free Booklet, telling of the many advantages of Butcher's Boston Polish. 

THE BUT(JHER POLISH VO. 856 Atlantic Avenue Boston, Mas •• 
OUR N O . 3 REVIVER 18 a superior finish for 

Idtchen and piazza fioore. 

ORDER BY MAlL 
lIII::E:EoL:JiJ�'. Famous Arch Supporters 

can he worn in �any make Of shoe. 
Light, comfortable, will wear for 
years. Made by hand with allumi­
nnm. Holds arch in place, prevents P�fn'i�t i�i,' 

�
e
J��v:��=��t 

on
#:f:! lJi3•IiO, draft, express or P. M. O. 

§'tate your size and width. 
Edmund W. MIller, lA Somerset Street. Bostoll, .Mu88. 

Manufacturer of Miller's U Reform l' Boots and Shoes 

CRUDE ASB ESTOS 
D I R E CT F R O M  M I  N ES 

P R E PA R E D  R .  H .  MART I N ,  ASBESTOS FIBRE O FFICE,  ST. PAUL BU I L O I N G 
for Manufacturers use 220 B'way, New York. 

Special Notice 
AGENTS WANTED 

We have completed arrange­
ments for several thousand 
dollars' worth of space in the 
.�:��'t'fsi�

p
��

arst�
g
:r�'ii'c;; :'� �bN�

t
l�J�i ��ifirg; 

::ferTt�
r
�; trai

l learn of the 

No. 5 Lindsay High Candle 
Power Lamp 

Reliable men wanted in every 
locality to take care of the 
resulting business. 

ar Become recognized nnw 
as beadquarters for this li�bt 
In your locality. 

Blg money \ 
aud For hustlers. 

Little work 
Write at ODce for particulars. 

Li ndsay & CO,  Oept . S, Ch icago 

HO R O l O O I  C AL DEPARTM ENT 
BRADLEY . POLYTEOHNIC INSTITUTE 

Formerly Parsons Horological Institute 

PEORIA, ILLINOIS 

LAR G E ST and BEST 
WATCH SCHOOL in  A M E R I CA 
·We teach Watcb Work, JewelrR' En-

, �=fbl��ockB:�dk, a��ti�ms 
u:�: 

school at moderate rates. 
Send for Catalog of Information. 

a Bicycle 
sample wheel fUr­
want an Active Large profits. 

1J9C Chlc_". 
BABBITT METALS. -SlX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLElIIENT 1 123. 
Price 10 cents. For sale by MUDn & Co. and all news. 
dealers. Send for cataloICue. 

Anybody can mahe 
Good Pictures by the 

K o d ak 
System. Better results than 
the old way, too. 

EASTMAN KODAK CO. 
Catalogue free at the 

dealers or by mail. Rochester. N. Y. 

BUC KMOBILE 

....... u ,. " :aaX4Ll 

Tbe average Amencan road Is little adapted for tbe use of automo­
biles but by reason of its pecnliar buckboard construction all roads 
are alike to the "Buckmobile." It bas every feature which should be 
incorporated in 1004 construction. Write for name of nearest agent 
or we will be pleased to sell you direct. Send to-day for catalogue. 

BucnMOBILE CO. UTI CA. N. Y. 
New York Agents, 1900 Broadway, cor. 63d St. 

.... & .. oU ca» ... 1 ... ., 

-�-\-:.:.:::::::::::::=----= --.:::...: .... ----------
---.:.:.:====;::.. 

B i g  a n d  L i t t l e-H e a v y  a n d  L i g h t  

'lShe BAR TFO RD S}���E 

and DU N LO P  D��:�E Tires 
.stand. foremost for Uniform Quality, Honest Construc:tlon and 
DurablJIty. That each Is the most serviceable t ire of I ts class Is. 
u n i versally acknowledged by those buyers . who desire !!!! Best 
regard less of cost, and thus consider the question of their needs 
Inte l l igen t ly. Let UI advtoo you regarding the proper size and weight 01 Uro DNt adapted 
to your requlremento Br.Mh .. In principal ciUes. 
fShe H A R T F O R D  R V B B E R  W O R K S  C O M P A N Y  

H A I\  T F O  1\ D C O N N  
( U  • •  r s  01 SOLID R.UBBER. T 1 R. ES me.y rest ..... " ..... 1he.1 0 

0'\1 r reputation AI makers · of only ·hl,h-class goods will be 
-carefullv ."stalned In conne�tlon with this prothlcl) . 

Th .. c are . Ih. onl) 

l.iiii;;iI;;Ii�;;iil�� 
�b you ��lwiillinl·l·diiliii�iiii� 

The c:ulminatio; of progressive enterprise 
Western 

Department, 
Chicago, Ill.  

Two-Speed Gear, 
De���::llt, 

Coaster Brake Hartford,Conn. 

CH A IN lf 8 8  B I CYClf 8  
Catalogues free at our :10,000 dealers' stores o r  any one 

catalogue mailed o n  receipt of 2_cent stamp. 

'POPE MANUfACTURING 
: COMPANY 

Special Prices on 
all the Best Tires 

Compressed. Air 
House Cleaning 
D U S T L E S S  M E T H O D  

... 
Carpets, Furniture, Draperies, Tapestries, Br���:,J" ":;�

i
lit':�o:�f.,d�

a
��r:;��:

n
igi 

taken up. The dust wblch is In and UDder 
them is collected and .removed by Com-

pressed Air. A revolution in house clean­
Ing-qUick. sanitary, e1fective. No more 
dtsmantled rooms, no mor€:' dust, no more 
worry. Subsidiary companies are noW being 
formed In varlons Cities. Write for catalog 

... 
GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY 
-- General Office and Factory --
3933 OliVE STREET. ST. LOUIS, MO. 

15,081 · 

REMI NGTON 
TYPEW�ITERS 

are used for instruction pur­
poses in the schoo!a of the 
United States and Canada-
3,499 MORE THAN ALL 

O T H E R  M A K E S  OF 
W R I T I N G  MACHINES 

COMBINED. 

This condi­
tion is created 
by the demand 
for Remington 
o p e r a t o r s ;  
t h e r e f o r e  it 
clearly reflects 
THE CHOICE 
O F T H E  
B U S I N E S S  
WORLD. 

Remington Typewriter Companl' 
327 Broadway, New York 

J E S S O P  S T E E L  C «?  M F R;; OF C R UCIBLE SHEET STEEL  W A S H I N G T O N , PA . 

"LIGHTWEIGHT" PRESIDENT SUSPENDERS mean freedom in  breathing. Weigh 2 oz. Any atore 50C 
and $1.00 postpaid for choicest patterns. 

THE (J. A. EDGARTON MFG. (JO • •  DOl< 810. Shirley. H .... 
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