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SAlUTATION AND SUBSISTENCE AT PANAMA. 
President Roosevelt has likened the stragglers that 

have drifted home from Panama, with their mouths 
full of censure and complaint, to the few faint-hearted 
and garrulous soldiers that fall back to the rear when 
the battle is on in good earnest. Nobody supposes 
that the Isthmus of Panama is just now either a 
health or a pleasure resort; but that affairs down 
there are as bad as they are represented to be by a 
few disappointed adventurers, no one whose judgment 
is entitled to respect believes for on'e moment. At tlie 
same time, it does begin to look as though we had 
entered upon active construction without making that 
special preparation for the reception, housing, sub­
sistence of the working force, wh1ch the very trying 
conditions at the Isthmus render necessary. 

In a recent article we dwelt upon the necessity of 
regarding the construction of the canal, at least as' far 
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THE FIRST AND LAST OF ITS TYPE. 

Several years ago" when the 16'inch army gun, the 
most powerful weapon in the world, was' ill the initiaJ 
stage of its construction, the SCIENTIFIC AMERICAN 

predicted that as it was the first, so it would be the 
last, of its type, to be built. The prediction was made 
at the time when the then, new smokeless powders 
were beginning to demonstrate their remarkable bal­
listic powers. At that time our guns were using 
brown powder, and they were built in lengths of not 
over 30 or 35 calibers; muzzle velocities were low, 
not exceeding 2,000 or 2,100 feet per second; and a 
gun of large caliber ,using a projectile of great weight 
was necessary,' in order to insure penetration of the 
heaviest armor at what was then considered to be 
the extreme ranges at which the guns of a fortifica­
tion would open on the enemy. At the time that its 
dimensions were decided upon, 'the 16·inch gun was 
by far the most powerful weapon in existence, a dis­
tinction, indeed, which it carries at the present day. 
With the development of smokeless powders, and 
the corresponding increase in the length of the guns 
to enable the powder to exercise its full effect, the 
velocities rose at a truly astonishing rate; and as the 
energy of "the projectile increases as the square of 
the velocity and only, directly as the weight it can 
be seen that the advantages of weight in gun and 
projectile became relatively less pronounced. Guns 
with a muzzle, velocity of 2400, 2600, and 2800 feet 
per second were built in rapid succession by foreign 
gunmakers. Ultimately, guns of moderate �aliber but 
of great length were produced, whose penetrating 
power was equal, to, and even greater than, that of 
the huge and unwieldy guns of 16 and 17-inch caliber 
which had been constructed by the British and 
the Italian governments. When the 16-inch gun was 
fired under test at Sandy Hook, some two or three 
years ago, it developed a muzzle velocity of 2300 feet 
per second," and a muzzle energy of about 88,000 foot­
tons." This rendered it, at once, the most powerful 
gun in existence, the Armstrong 1614·inch gun hav­
ing an energy of only about' 54,000 foot-tons. The 

as its engineering features are concerned, as a one- great object aimed at in armor-piercing guns is pene-
man job; but the success of the engineer will be de- tration. If a 12-inch gun can be' built which will 
pendent, bther things being equal, upon effective or- give sufficient velOCity to its 850-pound projectile to 
glinization for insuring the complete sanitation of carry it through the heaviest ship's armor at from 
tlia:"- Isthmus and the comfortable subsistence of the, 3,000 to, 5,000 feet range arid explode the shell within 
lat� body of men employed. It is gratifying to note the ship, it is sufficie�t. The present 40-caliber 12-inch 
that the War Department has intrusted to the Medical gun of the navy has a muzzle velocity of 2800 foot-
Department of the army the care of the health of the seconds and a muzzle energy of over 46,000 foot-tons." 
employes iIi the canal zone. It is too early yet to Vickers-Maxim build a 12-inch 45-caliber gun, with a 
judge of the efficiency with which thi� departmenf"is', �'ftluzzle velocity of 3,000 foot·seconds and a muzzle 
carrying on its work; but we have arll,:earnest of what· enetgy of 53,000 foot-tons. Its projectile is capable , ,� " 1Yill be done at Panama, iIi the grea�"success that' has of penetrating 52 inches of wrought-iron plate at the 
attended our efforts to stamp out yellow fever in the muzzle, or 40 inches of mild steel, while, at 3,000 
West Indi�_. When a modern system of drlinage and yards range it will pass through 19.6 inches of hard 
water supply has been built at Patiama Imd Colon; steel. With a 12-inch gun weighing only 57 tons, 
when the swamps have' been drained, and the moo capable of doing such work as this, a 130-ton, 16-inch 
squito pest brought under control, white labor, if it is' gun becomes superfluously heavy and cumbersome, to 
careful to observe the rules of hygiene laid down by say nothing of its weight, cost, and slowness of fire. 
the, Medical Department, will be able to live and The 16-inch gun will be mounted at Sandy Hook, and 
work at Panama, with a rate of disease ,and mortality form part of the defenses there. Historically, it will 
that will compare favorably with any other place in ever be of interest as marking a turning point in the 
the tropics. development of modern high-power ordnance. 

Second only in importance to sanitation is that 
of subsistence, and in this connection we notice that 
our esteemed contemporary, the Army and Navy Jour­
nal, makes the very sensible suggestion that the next 
logical step to turning over to the Medical Department 
of the army the matter of sanitation, would be to 
hand over to the Subsistence Department the equally 
important work of feeding and housing the large body 
of workingmen engaged at Panama. Our experience 
in the, Philippines, where this department has been 
very successful in taking care of large bodies of men 
who hitherto have never lived in any but a temperate 
zone, will be invaluable in caring for the veritable 
army of employes that will be gathered at Panama by 
the time the work is in full swing. By all means, 
let the army have charge of this work. It would be 
courting disaster to farm out the privilege of housing 
and feeding the employes to professional boarding­
house keepers, most of whom in all probability will 
have had no experience of tropical life; and will be 
ignorant as to the proper kind of food for the' 'severe 
conditions of the climate. The SubsistenCe, ,fJe'patt­
ment has succeeded in the Philippines in providing a 
ration which combines sufficient variety and nutriment 
to meet all the demands of the men,it,l!ld minimize 
grounds for complaint, and, according tii> o'ur'contem­
porary, the army ration used there is ' equal, and prob­
ably superior, to that of any other army in the world. 
Another consideration that indicates the necessity for 
army control of food and quarters is, that under such 
control the health of the employes and not the mere 
profit of the caterer will be the first consideration. 
With sanitation and subsistence in the hands of the 
army, and the work' of construction" under the abso­
lute control of a chief engineer; the people of the 
United" States ,may rest perfectly satisfied that the 
Panama ca�ai win be bUiit ��peditiouslY, ecqnomically, 
and at a very small cost of life. 

• 1.' • 

TRE TUDINE STEAMERS ON THE CANADIAN ROUTE. 
Nil-val designers and the manufacturers of marine 

engines are following with close observation the per­
formance of the two turbine-driven steamships of the 
Allan Line, both of which are now running regularly 
in the service of the company. This is the first appli­
cation of the new motive power to large ocean liners, 
and it is realized that upon the results obtained with 
these ships will depend, very largely, the future of 
turbine propulsion, at least for this type of service. 
The first voyage of the "Victorian" gave only rather 
indifferent results, although it was understood that the 
loW speed was due largely to unfavorable weather and 
fog. In her later trips, however, this ship has shown 
excellent results, better than any achieved by earlier 
ships of this line using reciprocating engines. 

The s�ond vessel, the "Virginian," has done even 
better than the "Victorian," and is steadily reducing 
the record across the ocean, over the route which she' 
follows. On a recent trip to Montreal, she left Moville i 
at 2:45 P. M. on June 9, and arrived at Rimouskiat' 
4: 15 P. M. (local time) June 15, the total time of the 
passage being only six days, six hours, and thirty min­
utes. Allowing for a detention by fog of tliree hours 
and thirty minutes off Cape Race, the net time of the 
passage flgures out as six days and three hours, and 
the average speed as 17.05 knots an hour. The advan­
tage of this faster service is shown by the fact that 
the Montreal mail, which left Ireland twenty-six hours 
ahead of the "Virginian," on board the "Baltic" for 
New York, was distributed in Montreal nine hours 
later, than the mail carried by the "Virginian." On 
both new steamers the passengers and the officers of 
the ship have testified to the remarkable smoothness 
of the turbine, the absence of vibration reminding the 
latter of the smooth motion of a sailing ship. 
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THE FUTURE OF THE GAS-PRODUCER ENGINE. 
In explanation oithe fact that gas-pr'oducer poWer 

plant!'! have received less attention in America. than 
abroad, Mr, S. S. Wyatt, in a paper read before the 
American Institution of Mining Engineers, offered the 
following causes: Lack 'of general knowledge of �he 
subject, and a certain measure of prejudice;' the nove�ty 
of the work; the inadaptability of the gas engine: to 
certain classes of work; the ,comparative cheapnes::l' of 
fuel, rendering economy a less urgent question; and 
lastly, the fact that the smoke nuisance has not made 
itself so felt as to call for serious attention. 'The 
author, however, believes that Wll are within measur­
able distance of the time when the gas·producer loco­
motive, portable engine, and marine engine will be in 
general use. In the issue of the SCIENTIFIC AMERICAN 

SUPPLEMENT of February 4, 1905, we gave illustrations 
of the application of the gas producer to the locomotive 
and to the marine engine. The arguments adduced in 
that article are indorsed in the paper above refened 
to. The advantages of the gas-producer locomotive 
would be that both trains and stations might be. kept 
cleaner; that the locomotives, being cinderless,' the 
danger of fire due to sparks would be eliminated," and 
insurance rates would be proportionately reduced. Mr. 
Wyatt estimates that the amount of fuel used for a 
given amount of work would be less than 50 per cent 
of that now required on steam locomotives, and that 
the amount of water used would be less than" ohe­
eighth. This would have the incidental advantage of 
saving the time now required in loading" UP with fuel 
and water, besides effecting a reducUbij,';br the number 
of fuel and water stations that would U:�:re'quired. The 
danger of boiler explosions would a�s� !:be : eliminated. 
In the portable engine similar advarltil.ges WOUld. ac­
crue, particularly as regards the r�:dUGtion or fire 
losses and the decrease in insurance: rates. In the 
marine engine the gas·producer:plarit ,would confer 
equal, if not greater, advantages, particularly' as to 
cleanliness, for the absence of smoke and 'cinders would 
make it possible to keep the ships cleaner, and the 
comfort of passengers would be proportionately, in­
creased. Greater economy in fuel and water would 
mean a saving of time in replenishing bunkers "and 
water tanks, and, what is even more .important, t¥ere 
would be a considerable reduction of the bunker space 
with a proportionate increase in the cargo space, or of 
the accommodation for passengers, as the case !p.ight 
be. Moreover, the author of the paper argues! that 
as no condenSing machinery would be required, there 
would be a reduction in the engine-room floor space. 

To the above considerations we may add that: for 
naval service, a successful marine gas-engine plant 
would offer many advantages. In the first place, from 
the pOint of view of strategy and tactics, the elimina­
tion of smokestacks and the telltale smoke would be 
a most valuable feature. Moreover, the lessened air 
resistance of ships' (and this applies with pa,rticular 
force to fast passenger steamers) due to the absence of 
smokestacks would add not a little to the speed. The 
fuel economy of' a well-designed' gas·producer plant 
would enable a warship to steam further on a given 
supply of coal than she could do with steam boilers. 
The most important element in the problem is that of 
getting rid of the by-products, and delivering a gas 
to the engines that is of the requisite purity and clean­
liness. If the highest grade of fuels were at all times 
available, the problem of providing" a gas·producer en­
gine for transportation purposes, that is for locomo­
tives, portabl� engines, and marine engines, might he. 
considered as pretty well solved. Unfortunately, the 
bulk of the fuel that would have to be used is of an 
inferior quality, unsuitable for gas-producer engine 
work. When someone shall have designed a plant that 
can furnish satisfactory gas to its engines, no matter 
what quality of coal is offered for -its consumption, the 
gas-producer engine will become the great prime mover 
of the world. 

•. e .• 
A contrast between the price of coal gas for light­

ing and power purposes as compared with this country 
and Great Britain,' and incidentally the benefit bestow­
ed 'upon the'community at large by municipal control 
of 'this nec�ssity, is afforded by the recently published 
1903-4 annual report of the Corporation of Widnes. 
The price of gas in this district is 33 cents and 29 
cents per 1;000 cubic feet respectively. The latter 
'price'is charged for gas acquired for motive purposes. 
Alth(jilgh low prices prevail, the quality of the illum­
inant is not reduced, as the standard is controlled by 
the government. Yet notwithstanding the above low 
prices, a profit for the year of $3,000 resulted. The' 
total cost of manufacturing the gas was 2 2.2 cents pDr 
1,000 cubic feet, so that if necessary the price to the COn­
sumer can still be further reduced to an appreciable 
degree. In London the gas can be obtained over a 
great area for the price of 50 cents per 1,000 cubic­
feet, although the supply is carried out by a private 
company. The reason of"tliis low tariff is that the­
dividends payable to the shareholders are limited by" 
the government, and the operations of the company arc" 
rigorously controlled by the authorities. 



THE HEAVENS IN AUGUST. 
BY HENRY NORRIS RUSSELL, PH.D. 

The chief astronomical events of this month are two 
eclipses, one of the sun and one of the moon, both of 
which are visible in the United States. 

The lunar eclipse comes first, on the night of tho 
14th. It is partial, only about one-third (If the moon's 
diameter being immersed in the shadow. The moon 
enters the penumbra at 8.9 P. M. eastern standard time; 
that is, at this moment an observer stationed at the 
proper part of the moon would first see the sun begin 
to disappear behind the earth. But it will not be till 
some time later that the darkening of the moon's south­
ern limb will be apparent to the eye. At 9.39 P. M. 
the moon enters the earth's shadow proper, from 
which all direct sunlight is excluded, and she con­
tinues to press further into it for an hour, and then 
gradually moves out of it again, leaving it altogether 
at 11.43, and getting clear of the penumbra at 1.12 
A. M. 

This ,eclipse is therefore very conveniently observ­
able in one part of the world, but little information of 
scientific value can be anticipated from it, thanks to 
the fact that the earth's atmosphere prevents the edge 
of its shadow from being sharply defined, so that it is 
impossible to tell with any degree of accuracy when it 
reaches any given spot on the moon. 

Far more important is the solar eclipse on the 30th, 
which is one of the most interesting ones for many 
years. It is a total 'eclipse, of pretty long duration, 
and the line of central eclipse passes through several 
regions which are conveniently accessible for observ­
ing parties. 

The eclipse is total at sunrise in Manitoba, just 
north of the United States boundary. Thence the 
shadow sweeps eastward across Canada, north of the 
settled districts, and comes out on the Labrador coast. 
It turns somewhat to the southward as it crosses the 
Atlantic, and reaches land again on the Spanish coast 
near Cape Finisterre. Crossing Spain, the shadow trav­
erses the Mediterranean, passes near Tunis, enters the 
African desert, passes over the Nile near Assouan, and 
finally bids farewell to the earth somewhere in Arabia, 
less than three hours after it began in Canada. The 
duration of the total phase is greatest in Spain, where 
it is about 3% minutes, while it is about 21h minutes 
in Labrador, and a little less than three minutes in 
Egypt. 

Several parties of astronomers are going to Labrador, 
and many more to stations in Spain and Algeria, so 
that a goodly store of observations may be expected 
if only the we: ther behaves as well as it did in 1900:, 
when the track of the shadow on the European side of 
the ocean was almost the same as at present. 

Weather permitting, a great deal of spectroscopic 
and ether information about the sun's surr.Qundings 
will undoubtedly be obtained. Perhaps the most inter­
esting observations from an amateur's standpoint are 
those that will be made in the search for ',ft. possible 
small planet nearer the sun than Mercury, 'QY photo­
graphing the whole region of the sky near the eclipsed 
sun. This has been done at several recent eclipses, 
without result, only known 'stars being found on the 
plates; but the brilliant success of photographic meth­
ods in finding new satellites makes one feel that the 
search for an intra-Mercurial planet ought to be con­
tinued a little longer. 

THE HEAVENS. 
The finest constellations visible at this season lie 

near the Milky Way. We may begin with Lyra, whose 
brightest star, Vega, is almost overhead at 9 o'clock 
on an August evening, This splendid white star dis­
putes with Arcturus and Capella the claim to be the 
brightest in the northern hemisphere of the sky. In 
fact, the order in which different observers would rank 
these three stars is different, not because the stars 
themselves vary in brightness, but because they are 
of very dii'J:erent colors, and some people have eyes 
more sensitive to one color than to another. When we 
come to consider the distances of the three stars, and 
their actual ,brightness, it appears that Vega and 
Capella, '\Vhich are almost equally distant from us, are 
each about one hundred times as bright as the sun, 
while Arcturus, which is much more remote, is ten 
times as brighJ as either of the two. 

Vega serves as a pointer to several interesting ob­
jects. Close to it on the northeast is � faint star, 
which can be seen to be double with the naked eye by 
a few people with keen eyesight, or by ordinary mor­
tals with an opera-glass. Each of the two components 
is a fine telescopic double. Southeast of Vega, at a 
little greater distance, is a pair of third-magnitude 
stars, of which the western one is the remarkable vari­
able Beta Lyne, which changes more than a magnitude 
in brightness with great regularity in a period of about 
twelve days. The line of these two stars, carried east­
ward, points to Beta Cygni, a v.ery fine double star 
in the Milky Way, well seen with a small telescope. 

The rest of Cygnus lies to the northward, and con­
tains several bright stars. 'The Milky Way in this 
neighborhood shows singular differences in brightness, 
with a number of dark patches, some of which look 
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almost like clouds obscuring it. They are probably 
really gaps between the "star clouds," which send us 
most of the diffused light of this region, though they 
consist of very faint stars. 

South of Cygnus is Aquila, with the bright star 
Altair lying between two fainter ones. Below this 
again is Sagittarius, with the little Milk Dipper, and 
farther west is Scorpio, now seen at its best. 

Arcturus is the most conspicuous object in the 
western sky. The consteIIations Corona and Hercules 
lie between it and Lyra, Ophiucus and Serpens are be­
tween it and Scorpio, all:d Libra and Virgo are below 
it, the latter setting. Mars, which is in Libra, is the 
most prominent object in the southwest, and Saturn 
balances it in a similar situation in the southeast. 

The great square ot Pegasus is about an hour high 
in the east. Perseus and Andromeda are

' 
on the hori­

zon north of it, and Cassiopeia above them. Draco 
and Ursa Minor are above the pole, and Ursa Major 
is to the left of it. 

THE PLANETS. 
Mercury is evening star until the 29th, when he be­

comes a morning star. He is best visible during the 
first week of the month, when he sets about an hour 
later than the sun, and can be seen in the twilight, 
almost exactly due west. 

Venus is morning star in Gemini, and is unusually 
prominent, rising about 2 A. lV1. and being still very 
bright, though past her maximum. Mars is in Libra, 
and sets about 11 P. M. in the middle of the month. 
On the 26th he is in quadrature with the sun, and 
comes to the meridian at 6 P. M. 

Jupiter is morning star in Taurus, almost exactly 
opposite to Mars, and rises at about the time that the 
latter sets. He is in quadrature on the 28th, but be­
ing west of the sun, he crosses the meridian six hours 
before him, instead of six hours after, as Mars does. 

Saturn is in opposition on the 23d, and is visible 
all night. He is in Aquarius still pretty far south, 
but better placed for observation than he has been ,for 
several years. His rings are seen more nearly edge­
wise than has been the case for some time, and the 
orbits of his satellites are also apparently more 
elongated. 

Titan, the brightest of the satellites, which can be 
seen. with a small telescope, is west of the planet on 
the 3d, north on the 7th, east on the 11th, and so on, 
his period being 16 days. When he is north or sout.h 
of the planet, his app�rent distance is about equal 
to the diameter of the rings; but when east or west of 
it, it is about five times as great. . 

Uranus is in Sagittarius, and comes to the meridian 
at 8: 30 P. M. in the middle of the month. Neptune is 
in Gemini, and crosses the meridian about 3 A. M. 

THE MOON. 
First quarter occurs at 5 P. M. on the 7th, full moon 

at 10 P. M. on the 14th (during the eclipse) ,  last quar­
ter at 1 A. 'M. 'ou' the 23d, and new moon at 8 A. M. on 
the 30th-again during an eclipse. The moon is near­
est us on the. 4th, farthest off on the 20th, and nearest 
once more on September i.' She is in conjunction with 
Mercury on the 2d, Mars on the 8th, Saturn on the 
15th, Jupiter on the 23d, Venus on the 27th, and Mer­
cury again on the 30th. 

Camhridge, July 10, 1905. 
,., ... . 

A NEW KIND OF FIREPROOF THEATER. 
Mr. Mausshardt, a German inventor, has recently 

made an attempt, successful it seems, to permit spec­
tators to escape quickly from a theater in the case 
of fire. In fact, his project aims at emptying t.he 
theater within thirty seconds from pit to gallery, no 
matter whether it contains twenty or two thousand 
visitors. 

When it is considered that the problem of moving 
bodily whole houses has been solved both in America 
and more recently in Europe, the task of conveying 
iroto the open the whole pit, including all its occupants, 
should not seem to be impracticable. In fact, Mr. 
Mausshardt places the whole pit, including the boxes 
situated on the same floor, and the partition walls of 
the lateral corridors, on rollers running over rails 
extending for a suitable distance in front of the 
theater. In the case of fire, the whole pit, including 
any rooms on the same floor, is moved into the open 
quite independently of any individualoattempts to gain 
the open air through the corridors. 

As regards the other parf of the problem, namely, to 
convey the spectators in the balconies in the same 
short interval of time into the open, and to put them 
down on the street, this has been ingeniously con­
nected with the first part of the rescuing prob�em. 
Each balcony has a number of window doors opening 
toward the street. Although closed during the per­
formance, these doors are opened in case of emergency, 
either automatically all at a time or else singly by 
hand in case of a breakdown of the mechanism. Any 
one of these doors opens on a gallery, the galleries of 
each balcony being suspended by hinges from heavy 
ontriggers, which act as powerful single-armed levers 
and which turn round pivots beneath the first balcony. 
When lowered, all the outriggers and the three sus-

79 
pended galleries will be moved sidewise, coming down 
outwardly on the street. The �>utriggers are fixed by 
their upper ends to wire ropes running over a pulley 
on the roof through the lateral walls into the ground 
floor, where they are wound up on rollers, fixed rigidly 
to the side walls. As the outriggers descend, a trans­
verse shaft is actuated through a conical toothed gear­
ing, and the racks fitted beneath the pit, and along 
with these the pit itself, which runs on rails, are set 
rolling. The exceedingly simple gearing is so calcu­
lated that at the very moment the outrigger galleries 
touch the street, the whole pit has been removed from 
the theater building. The entire apparatus has been 
so designed as to be operated from an inclosed cabin, 
after a signal has been received from the fire station 
of the theater. 

There is, however, the possibility of some persons 
beinE' left in the balconies after the rescuing has been 
performed. Now, these will be able to escape over 
stationary running galleries fitted outside to the build­
ing, the more easily as by far the majority of spec­
tators have doubtless left the theater, so that there is 
no possibility of a crowd. 

A model theater has been constructed by the inventor 
according to the plans of the Karlsruhe Court Theater, 
and a real theater on this ingenious system may soon 
be constructed. 

. �. � .. 
SCIENCE NOTES. 

One century has elapsed since Theodore de Saussure 
published his remarkable investigations relating to 
the nutrition of plants and to the influences upon 
plants of certain well-known physical forces. Al­
though preceded by the publications of Duhamel, Hales, 
Ingenhouss, and Senebier, as well as by t.hose in a 
somewhat different line, by Konrad Sprengel and 
others, we may look upon the work of De Saussure as 
a wonderful production for his time and as strikingly 
iudicative of the status of plant physiological problems 
a century ago. His paper may be regarded in a sense 
as the original charter of plant physiology. 

Prof. Albert M. Reese, of the Syracuse University, 
has gone to Florida, under the auspices of the Smith­
sonian Institution, to collect eggs of the alligator with 
which to work out its embryology; subsequently he 
will spend some time at t.he biological laboratory of 
the Carnegie Institution of the Dry Tort.ugas, develop· 
ing his find of this crocodilian species. The alligator 
cannot long escape practical extermination. Already 
they are becoming scarce and the price of hides has 
gone up enormously in the last few years. The alli­
gator is characteristic of the anstroriparian region, 
ranging from North Carolina to the Rio Grande of 
Texas. It has never been seen in the Mississippi River 
north of Rodney, Miss., which is about latitude 32. 
Twenty-five years ago this reptile existed in great 
abundance in its range, but as alligator leather be­
came fashionable about that time the demand thus cre­
ated has reduced the supply by at least 98 per cent. 
It is said that a person may travel now from Jackson­
ville to Miami, Fla., without seeing a single alligator. 
It is estimated that 2,500,000 alligators were killed in 
Florida from 1880 to 1894. 

In no country in the world do insects impose a 
heavier tax on farm products than in the United States. 
The losses resulting from the depredations of insects 
on all the plant products of the soil, both in their 
growing and in their stored state, together with those 
on live stock, exceed the entire expenditures of the 
national government, including the pension roll and 
the maintenance of the army and the navy. Enormous 
as is the total value of all farm products in this ('.oun­
try, it would be very much greater were it not for the 
work of these injurious insects. 'The statistics of agri­
cultural products for the year 1889, of the Twelfth 
Census, and for subsequent years, gathered by the 
Bureau of Statistics of this department, indicate an 
annual value of all the products of the farm of about 
$5,000,000,000. To one familiar with the work of the 
important insect pests of the different agricultural 
products entering into this total it is comparatively 
easy tQ, 'approximate the probable shrinkage due to in­
sects.> The detailed consideration of such shrinkages 
which' follow indicates that they will rarely fall below 
10 per cent, and in years of excessive insect damage 
may amount to 50 per cent or even more of the im­
portant staple products of the farm. An annual 
shrinkage of 10 per cent is a low esti'mate, which is 
more offen exceeded than fallen below, and indicates, 
at current farm prices, a' money loss o� $500,000,000-
the minimum yearly tax which insects lay on the 
products 9f the farm. This total comprises, however, 
only losses sIJffered by the growing and maturing crops 
and annually by live stock, and does not include two 
very 'considerable and legitimate items, namely, the 
loss occasioned by insect pests to farm products, chief­
ly cereals and forage crops, in storage, and to natural 
forests and' forest products. As shown in the consid­
eration of these two sources of loss presented below, 
at least $100.000,000 must be assignef] to each, making 
a total annual tax chargeable to insects of $700,000,000. 
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TELEPHONES ON EVERY STREET CORNER. 
BY GEORGE J. JONES. 

The public pay station has proved one of the most 
profitable features of the telephone business, some of 
these installations in the more populous portions of 
the larger cities having done a business of $250 per 
month, which explains their very rapid introduction 
into every available place. It is hardly possible in 
the busier portions of a large city to get out of range 
of one of these public station signs; and while the 
instruments are generously scattered through the resi· 
dential portions of the Cities, they are not so conveni­
ent as the telephone people would likEl to make them. 

It has been argued that were it possible to have 
these instruments more accessible in the residence 
portion of the cities, it would probably in a great 
measure break up the habit resorted to by some per­
sons of making use of the instruments installed in 
the houses of their neighbors, which is not only an 
annoyance to the subscribers, but a loss of revenue to 
the company. With the view of remedying 
these evils, many suggestions have been made 
and investigated. The most promising scheme 
is one which has been tried in the city of Bridge­
port, Conn., and is about to be extended to a 
number of larger cities. This provides lor tele­
phones on every street corner. 

Views of these novel instruments are given 
herewith, and it will be seen that they are quite 
inconspicuous. They resemble the pOlice and 
fire alarm boxes which are to be seen on the 
streets of many cities. These stations are all 
keyless, and upon opening the door, there will 
be found a standard installation of the gravity 
type. A directory is found hanging on the door, 
and the desired connection is brought about in 
the same manner as is customary with other in­
struments; the conversation having been finished 
and the receiver hung up, the door, being also 
of the gravity type, closes itself. 

The boxes containing these equipments are 
sometimes mounted on pillars, and again merely 
secured to telegraph and telephone poles or even 
trees. In some cases the box will jointly oc­
cupy the same pillar with a mail box or fire­
alarm outfit. 

Scientific American. 
nected in parallel. Even in case a dynamo serving at 
the same time for other purposes is used, this storage 
battery will prove efficient in avoiding any heavy fluc­
tuations in pressure. The great amount of heat sup­
plied to the working piece by the electric. arc causes 
this as well as the metal to be welded to melt at the 
point of contact, thus insuring a rather intimate junc-

ONE OF THE BOXES OPEN. 

Where street privileges for the new telephone 
boxes have been declined by the municipal au­
thorities, on the ground that there were already 

TELEPHONE POST 

FOR CITY STREET. 

TELEPHONE FOR RURAL 

DISTRICTS. 

too many of these devices on the street, the objection 
has been met with the proposition to make these sta­
tions still more of the nature of public utilities by 
placing them at the service of the public for all mu­
nicipal and emergency uses. It is possible to make use 
of these instruments instead of police and fire calls_ 
An� extremely convenient means of calling an ambu­
lance or summoning police help is offered to any one, 
the company agreeing to transmit all messages of this 
character without requiring the customary; formality 
of depositing the coin. These instruments are being 
introduced by Gray Telephone Pay Station, Hartford. 

• .  e .• 
A novel process of electric welding, developed by the 

Acc u m u -

ture of the two. The process is continued under a con­
tinuous supply of welding material, until the jOint or 
the aperture to be welded is filled in entirely. Owing to 
the heat being partly carried away by the metal, there 

. is no risk of the weld becoming superheated. The size 
and intensity of the arc are readily controlled, both 
being reduced gradually after the weld is completed, 
so that the material is allowed to cool down slowly, 
avoiding any stress. It is claimed for this process of 
electric welding that it affords a cheap and simple 
means of causing any flaws and other defects of cast­
ings, as well as cracks, to disappear. In connection 
with large heavy castings it affords the possibility 
rapidly and cheaply to repair smaller damages which 

otherwise would require the whole piece to be rejected. 
This is the case, for instance, with broken teeth of 
toothed wheels. Outside of cast iron, wrought iron 
and nickel or Siemens-Martin steel can be treated on 
the above process, applying pieces of the alloy in ques­
tion . .  In connection with railway and tramway con­
struction this welding method will, however, be used 
to especial advantage to connect the rail joints. The 
outfit used by the Aocumulatorenfabrik comprises two 
cars, one of which contains the stQrage battery, while 
in the other there is installed a transformer to reduce 
to 60 volts the pressure of the direct current derived 
from the trolley wires. 

• • • 
THE PRIMITIVE OBSERVATORY OF JEYPORE. 

Jeypore is the pleasant, healthy capital of one of the 
most prosperous independent states of Rajputana, In­
dia, and is a very busy and important com.mercial 
town, with large banks and other trading establish­
ments. It is a center of native manufactures, especial­

ly those of many kinds of jewelry and of colored 
printed cloths and muslins. The enameled work 
done here is the best in India, and the cutting 
and setting of garnets and other stones found in 
the state is a large branch of industry. The 
crowded streets and bazars are most lively and 
picturesque. It is laid out in rectangular blocks, 
and is divided by cross streets into six equal por­
tions. Th

e
e main streets are 111 feet wide and 

are paved, and the city is lighted by gas. The 
Maharaja's palace occupies the center of the city, 
which has a population of about 143,000. 

In Jeypore is the famous Jautra or Observa­
tory, the largest of the five built by the cele­
brated royal astronomer, Jey Sing, the founder 
of Jeypore, who succeeded the Rajas of Amber in 
1693. Chosen by Muhammad Shah to reform the 
calendar, his astronomical observations were 
formulated in tables which corrected those of 
De la Hire. He built five observatories-at Del­
hi, Benares, Muttra, Ujjain, and Jeypore. The 
observatory at Jeypore is the largest of the five. 
It is not under cover, but is an open courtyard 
full of curious and fantastic instruments in­
vented and designed by him. They have been 
allowed to go out of repair, and many of them 
are now quite useless, it being impossible even 
to guess what purpose they served in the won­
derfully accurate calculations and observations 

of their inventor; but the dial, gnomons, quadrants, 
etc., still remain of great interest to astronomers, and 
the Observatory at Jeypore is one of the places which 
is always visited by tourists. 

• • • 
En�land the Pioneer of" tbe Iron Bridge. 

England is considered the pioneer country of the 
iron bridge, the first one, conSisting of a nearly semi­
circular cast-iron arch,. having been built in 1776-79_ 
In 1786, Thomas Paine, the well-known author, de­
signed and made a 'model of a segmental arch .. This 
model was set up at Franklin's house in Philadelphia, 
whence it was taken to the State House, and, eventu­
ally, exhibited at the Academy of Sciences, Paris. 

Paine had an 
lat o renfabrik, 
Ltd., of Ber­
lin, is based in 
its working on 
the heat evolv­
ed by an elec­
tric arc formed 
between t h e 
working piece 
and a carbon 
electrode at the 
place the weld 
is to be made. 
The carbon is 
fixed to th e 
holder, and is 
readily shifted 
to any place in 
the neighbor­
hood of the 
weld. An in­
c o n v e n ­
i e n c e  w i th 
electric weld­
in:; prOCEsses is 
the c u r  r e n t 
s h o c k s  u n­
avoidable i n  
operation, but 
r e m e d i a b l e  
perhaps s u c­
cessfully by us­
ing a relative·· 
ly small cur­
rent generator 
in connection 
with a storage 
battery c on- 3:'HE OBSERVATORY OF JEYPORE. INDIA. BUILT BY JEY SING ABOUT 1698. 

experimen t a I 
c a s t-iron 
bridge built in 
England i n 
1790, and Row­
land Burdon, 
in 1793 to, 
1796, built the 
b r i d ge a t  
W e a r m o u t h  
of 240 feet 
c I e a r  span, 
after this mod­
el, wliich form­
ed the basis 
of many cast­
iron bridges 
b u i I t there­
after, and be­
came the pro­
totype of the 
modern steel 
arch. Paine's 
device was also 
the basis of 
the design of 
the M a r  k e t 
Street Bridge 
and the first 
Fa i r m o unt 
B r i d g e ,  i n  
P h i ladelphia, 
b o t h  b e i ng 
wooden arches. 
Th e former 
was completed 
in 1800, and the 
latter in 1812, 



THE EVOLUTION OF THE HORSE. 

At the American Museum of Natural History. Prot. 
Henry Fairfield Osborn recently gave six lectures un­
der the auspices of the Trustees of Columbia Univer­
sity. entitled "The Jesup Lectures on the Evolution of 
the Horse." The lectures were illustrated, and covered 
first the recent and past researches of Prof. Osborn 
and his assistants ( especially Mr. J. W. Gidlef ) and 
of other investigators on the fossil horses of America 
and Europe ;  second, the mass of writings by American 
and European zoologists upon the origin and evolution, 
relationships, structure, and habits of the breeds of 
domesticated and wild horses and of their near rela­
tives, the asses and zebras. The following is an ab­
stract of the lectures covering the first series of topics 
mentioned : The various races of the horse 
family furnish a beautiful example of 
adaptation, or the adjustment of the or-
ganism to its surroundings. In every ani-
mal of to-day the remnants of adaptations 
belonging to the remote past are mingled 
with adaptations to the present, and many 
characters of the domestic horse may be re-
garded as inherited adaptations of remote 
antiquity. Thus the habit of carrying the 
head high is a reminder of the time when 
the wild stallion at the head of the herd 
had to be always on the watch for foes ; 
the sudden shying is an instinctive mem-
ory of the days when a quick jump to one 
side might save a horse from the sudden 
spring of a beast of prey ; while bucking is 
a device for shaking an enemy off the 
back. Again, the usefulness of the horse 
for cavalry exercises depends upon his hav-
ing inherited an instinct for acting in con-
cert with his fellows. 

The several parts 
·
and habits of a horse 

Wrl 

Scientific American. 
11mbs are principally fore and aft, the muscles for 
drawing the limbs across the body and for rotating the 
arms having been lost during the COUrse of increasing 
specialization. The photographic and mechanical 
analyses of the motions of animals made by Muybridge, 
many of which have been published in early numbers 
of the SCIENTIFIC AMERICAN, show the varied gaits of 
the horse in comparison with those of the raccoon, 
tiger, elephant, camel ; and the mechanieal superiority 
of the trot over other gaitl!l must be admitted. The 
traditional representations by artists of the trot and 
gallop are usually wrong. A draft horse in the act of 
pushing against the collar of the harness, and thus of 
drawing a heavy load, causes the backbone to curve 
somewhat at each thrust of either of the hind limbs, 
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ferenees from modern horses. For example, the great 
French naturalist Cuvier ( 1783-1844 ) who described 
the three-toed Anchitherium, recognized its horselike 
characters, but as he did not believe in the evolution 
or chamge of speCies, he naturally did not regard it as 
an ancestral eqUine. Other French naturalists de­
scribed a nUmber of other species with similar results. 
In England the great comparative anatomist Sir Rich­
ard Owen, had the good fortune in 1839, 1842, 1857,  to 
discover in rocks of Eocene age the fessil remains of 
what is now regarded as one of the most ancient and 
primitive horses known ( the term horse being used 
here in a very broad sense ) ,  namely, the little fout'" 
toed Hyracotherium. Darwin's great Work on tbe' 
"Origin of Species" ( 1859)  set natnralists searching 

for "miSSing . links" and ancestral forms, 
and so the French naturalist Gaudry in 
1865 fully recognized the equine affinity of 
the three-toed fossil genus Hipparion of 
Greece and the ancestral character of the 
horses of the Upper Eocene period. Final­
ly, Huxley predicted in 1870 that the horse 
and all other hoofed mammals would be 
traced back ultimately to a form with five 
toes on each foot, and both Kowelevsky 
and our compatriot Cope prophesied that 
this generalized form would have bunodont, 
or low-crowned, grinding teeth. Finally, 
the discoveries of Leidy, Cope, and Marsh 
( of Yale) in this country first made clear 
in a general way the successive steps of 
equine evolution, and furnished Darwin 
and Huxley with a celebrated instance of 
evolution as indicated by fossil history. 

are also adjusted to each other, and these 
natural adjustments were what first made 
the horse valuable to man. Thus the horse 

The Successive Stages in the Process of Rising on the Tip of the 
Middle Toe. 

Evolutional changes involve either, ( 1 )  
the remodeling of old parts, as in the evo­
lution of the grinding teeth; ( 2 )  the re­
duction of certain parts and enlargement of 
others, as in the loss of inner and outer 
toes and the great enlargement of the mid­
dle toe ;  ( 3 )  the coalescence or fusion of 

is a quadruped, seeking safety and food by 
its speed and traveling power ; it is also a "soliped," 
with stilt· like legs, walking on the tips of its single 
toes ; and being a grazer and browser, its neck must 
bE' long enough to bring the lips to the ground. As a 
traveler it has acquired varied limb action and gaits, 
and also varied experiences, which have served to in­
crease its resourcefulness and intelligence. Not being 
defended by horns or tusks, it uses its hoofs collec· 
tively as a weapon, which is particularly powerful and 
E'ffective, the young being frequently defended from 
wolves by a ring of desperate hoofs. Since the chief 
enemies of the horse are the larger carnivores, it has 
developed qvickness of sense and movement, and the 
young must be 
able·�to run with 
the herd at birth. 

It is true th·at 
the horse is a 
c o m  p I e  x "ma­
chine" ; but it is 
more. No mere 
machine is self­
perpetuating, no 
machine becomes 
perfected through 
I o n  g . continued 
use. 

so as to bring the paint of application of the force as 
near as possible to the midline of the body. 

Most of the phYSical and . mental traits of the horse 
are entirely useful. Usually each habit, each struc­
ture, must, as it were, pay its way, to give a definite 
return for the blood and food it receives from the 
organism as a whole . . .  However, in human society 
there are individuals :and institutions that have out­
grown their usefulness, and although reduced in im­
portance and destined to disappear ultimately, they 
still manage to ."hang on." So too the horse retains 
traces of many former habits ( e. g., a trace of the 
habit of brushing �:vay the snow with its fore foot, 

parts, as in the case of certain wrist bones 
and the fusion of the two forearm bones ( ulna and 
radius) ; ( 4 )  the addition of new parts, as for example 
the great increase in the total number of cusps in the 
premolar grinding teeth. Thus "evolution" does not 
imply a .  uniform advance of all organs. If some de­
velop, others degenerate. In the feet, the outer and 
inner toes ( like Peter ) were "robbed to pay Paul" ( the 
main middle toe) . Sometimes we seem to have evi­
dence that evolution has taken place in a definite or 
determinate direction, as if, for example, the final com­
plex pattern of the horse's grinding teeth were the 
goal toward which the trend of evolution had been 
aimed from the first. In fact, as shown by a series of 

photographs, all 

One of our pho­
tographs repre­
sents a beautiful­
ly mounted group 
consisting of the 
s k e l e t  0 n of a 
horse rearing and 
of a man, recent­
ly placed on ex· 
hibition in the 
A m e r  i c a n  Mu­
seum. The pic­
ture shows that 
the bones of man 
and horse are 
strictly compara· 

Skeletons of the Modern Horse (Above) and of the Small Four-Toed Horse (Below), Showing the Superiority in Length 
of Limb of lUodern Horse. 

the elements of 
the complex later 
teeth are present, 
as it were "in 
embryo," in .the 
crown of the mo­
lars of the ances­
tral Protorohip­
pus, the grinding 
teeth being low­
crowned and their 
crowns with low 
t u b e r c u l e s ,  
instead of the 
elaborately folded 
crests of later 
types. Hence, all 
the earliest hoof­
ed animals retain 
this c o n  d i t i o n  
more or less fully, 
and among early 
horses the famous 
P r o  t o r  0 h i p­
pus, the virtual 
founder of the 
h. o r s e dynasty, 
makes the near-
est approach to it. 
A number of il­
lustrations pub-

ble, but man has 
retained more of 
the primitive or generalized features common to all 
mammals, the horse being far more specialized in the 
structure of its limbs and of its grinding teeth. The 
special structure and motions of the limbs are eluci­
dated. by the accompanying photographs of rearing and 
leaping horses. 1<�igures were used by Prof. Osborn 
showing sections of the limbs, the various types of 
jOints, the action of the muscles and tendons, of the 
ligaments and of the patella or knee cap. The se"eral 
parts of the l imb in their capacity of levers must also 
be considered. The rate of oscUlation of the upper 
arm and thigh bones when acting like a pendulum has 
been increased by the shortening of these bones, and 
they have become drawn up among the muscles. For 
purposes of locomotion, the movements of the horse's 

THE EVOLUTION OF THE HORSE. 

so as to get at the grass underneath ) ,  and especially 
many vestiges in the skeleton. Among these may be 
mentioned the vestigial bony elements in the pelvis 
and shoulder girdle, in the wrist and ankle joints, and 
the famous "splint" bones back of the cannon bone, 
which are the vestiges of inner and outer toes. Some­
times organs which have entirely disappeared from 
the normal individual occur sporadically as "rever­
sions." Thus the splints mentioned above very rarely 
appear as well-developed side toes, the foot of such a 
"freak" horse closely resembling that of one of the 
ancestral three-toed horses of the Tertiary period. 

Many of the fossil skeletons now regarded as repre­
senting ancient equines were not recognized as such by 
their discoverers, on account of their very obvious dif-

lished some time ago in these columns represent the 
skeleton, the toot structure, teeth, and probable ap­
pearance in the fiesh of this fascinating little creature, 
which was actually smaller than the head of one of 
its modern representatives. The Protorohippus had 
already lost by reduction the inner or first, and the 
outer or fifth toe in the hind foot, and most of the 
inner or first toe in the fore foot. This process of 
reduction was demonstrated to have gone on until in 
the final stage of evolution but one great toe, the mid­
dle of each foot, remained. The reason for this change 
is quite apparent. The horse family has made speed 
the keynote of its evolution ; it had elected, as it 
were, to run instead of to hide, to seek for food over 
a wide area. One factor of speed is length of limb; 



wherefore the "horse" rose up on its toes, and the 
toes began to elongate. The first effect of this was 
to l ift the shorter toes, Nos. I and V, clear of the 
ground, and being no longer useful in supporting 
weight, they speedily dwindled and vanished. Mean­
while the middle digit had to bear more and more 
weight, and hence it grew larger. The process of get­
ting up on tip-toes being continued, Nos . II and IV 
followed Nos. I and V, until finally only No. I I I ,  the 
middle toe, remained, with vestiges of I and V. 

• I e  • 
A Firel)rOOC Theater o f  A rnlored Con crete. 

A well-known German firm is building a miniature 
fireproof theater of  armored concrete, which is spe­
eially intended for fire tests, and is to become a 
model theater where any safety devices which have 
so far been suggested against the danger of fire, as well 
as any preventions that might b e  proposed in future, 
will be demonstrated. 

The theater is to be fitted with a stage of 7.5 meters 
breadth and 6 meters depth,  separated by an iron cur­
tain from an amphithuter 5 .5  meters in breadth and 
7 meters in depth. The stage consists of the resting 
place, the rolling floor, a working gallery to the right 
and another to the left, and an adjusting bridge. The 
latter parts are .of iron, and are suspended by ties of 
the same material from the ceil ing, which consists of 
massive Monier concrete. The amphitheater consists 
of a simple gallery with lateral issuing staircases lead­
ing into the open. Special rain attachments are to be 
provided. 

In connection with the experiments contemplated, 
the outlets through which smoke of a flre may escape 
will be studied with especial care. Any combustible 
decorations exposed will be fitted as in actual opera­
tiDCI.  It is thought possible by these experiments to 
find out devices for rendering a stage fire ineffective 
to the amphitheater. If  the gases are led away 
promptly and safely from the stage into the open air, 
and if sprinkling proves an efficient fire-extinguishing 
agent, an amphitheater of fireproof construction might 
be safe against any danger of fire. According to a re­
port in Der Gesundheits-Ingenieur, it is intended to 
make fire tests before filled amphitheaters. 

• • • • •  
Accident t o  the Montgomory Aeropl=,:ne. 

On July 18,  in the presence of 2,000 persons who 
had gathered at the Santa Clara College grounds to 
see the flight of Prof . .John J. Montgomery's aeroplane, 
the "Santa Clara," the machine collapsed when at the 
height of nearly half a mile and Aeronaut Daniel Ma· 
laney was hurled to the ground. The flying machine 
was shivered into fragments, and Maloney, who was 
picked up with a fractured skull, l ived only an hour. 

A balloon raised the aeroplane to a considerable 
height. When the fabric was but a speck in the sky, 
balloon and aeroplane slowly parted company. To the 
18ft the aeroplane slowly circled, cutting pretty figures. 
Maloney seemed to have perfect control of the machine. 

Tuen, SUddenly, the device refused to obey the guid­
ing hand of the aeronaut, and with an abrupt circle it 
pl unged quickly to the left and nearly overturned. 
Maloney could be seen struggling with the guide wires, 
tut it was apparent that his efforts were futile. The 
m achine fell swiftly earthward. One of the wings col­
lapsed as the aeroplane gained added impetus and the 
mate snapped from its support and fluttered limp in 
the air. The front wings still remained outspread 
and checked to a slight degree the swiftness of the 
descent, but dOWn with fatal impetus the aeroplane 
came through 2,000 feet of space. 

The disaster was probably due to the guy rope catch­
ing one of the wings of . the aeroplane as it was liber­
ated. The machine has been fully described in these 
columns. 

. .. . . .. 
The C u rrent Supplelnent. 

The current SUPPLEMENT, No. 1543, opens with a 
most thorough article on motor omnibuses in London, 
by the English correspondent of the ScmNTIFrc AMERI­

CAN. The article excellently shows how automobile 
omnibuses are competing with English tramways and 
gives valuable data. The Cerebotani facsimile tele­
graph is described by Emile Guarini. Mr. Brysson Cun· 
ni ngham presents a most instructive article on con­
crete, giving much practical information. "An Island 
Prison on the Forth," is the title of an article which 
describes the picturesque Bass. The English correspon­
dent of the SCIENT[FIC AMERICAN writes on a torsion­
meter for recording the horse-power of steam turbines. 
Dr. Alfred Gradenwitz contributes a brief but inter­
esting article on the use of bronze castings for naval 
purposes. Many years ago Prof .. Henry Draper PI'e­
pared a monograph on the construction of a silver 
glass telescope 1 5 1h  inches in diameter in aperture 
and its use in celestial photography. That monograph 
to this day is by far the best treatise of its kind ever 
written on the construction of a reflecting telescope. 
The Editor of the SUPPLEMENT has deemed it advisable 
to republish this valuable monograph and accordingly 
the first install ment will be found in the current issue. 
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A NEW INTERRUPTER. 

BY HUCK GERNSBACK. 
Experimenting with different magnetic and electric 

interrupters, the idea occurred to me that it might be 
possible to construct an interrupter whose chief func­
tions would be based upon the expansion and contrac­
tion of mercury, when heated, by passing a current 
through it. 

After many fruitless experiments I succeeded in  
making such an interrupter, and the  deflnite form that 
proved most satisfactory is explained in the following 
lines : 

A barometric glass tube of about 15 centimeters 
length, with a central opening of 3 millimeters, is 
heated in an oxy-hydrogen flame and drawn into the 
shape, as shown in the accompanying drawing. This 
is by no means easy, as the tube, G, which represents 
the main part of the interrupter, must be  so attenu­
ated as to leave a capillary bore within, its minute 
diameter not surpassing 18 of a millimeter. 

Heat the middle part of the tube over the flame by 
constantly rolling the ends between three fingers of 
each hand, till it is red hot and soft. Take the tube 
quickly out of the flame, and draw it straight out, till 
it is thin enough ; then bend it into the right shape, 
and let it cool slowly. Of course, these manipulations 
h ave to b e  done quickly, because the glass will not 
remain soft very long in the open air, and it is nearly 
impossible to draw the capillary tube when the flame 
touches it. The tube has to be filled then with chemi­
cally-pure mercury, which is easily d one by placing 
the end of the open column, A, in a receptacle con­
taining the quicksilver. By drawing the air out of 
B, the mercury will quickly mount in A, then pass 
through G, and rise up in B. It is well to only half 
fill both columns. The apparatus will generally

' 
work 
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A NEW INTERRUPTER. 

satisfactorily, when the whole arrangement can be  
placed in any desired position without the  mercury 
flowing out of it. This is a sign that the capillary 
tube, G, is sufficiently attenuated. 

Two thin platinum wires are introduced into A and 
B till they dip in the mercury. The apparatus is put 
into a vessel containing water, which serves to con­
stantly cool G, which part would soon break in the 
open air. Connect the two wires with two small stor­
age batteries, and the interrupter will start instantly. 
In the middle of G there will be  a bright bluish-green 
spark, and a high-pitched tone will emanate from the 
interrupter, indicating that the interruptions are of 
high frequency. 

I found that this intern:pter works most satisfactor: 
ily with 4 to 6 volts ; it will consume, when made ac­
cording to directions, from ]4 t6 ]h ampere, and run as 
long as desired. By making the part, G, of a larger 
cross-section, the voltage may be  higher and more cur­
rent will be absorbed, but the interruptions will be  
very unsteady and irregular, and will very often give 
out entirely. 

The instrument, I believe, cannot be used with high 
tension currents, as it is too delicate, but it will work 
satisfactorily in connection with small induction coils, 
for instance, although a condenser will be required. 

The explanation as to how this interrupter works is 
as follOWS : 

The instant the current is closed, the mercury at 
the smallest cross-section in G will become so heated 
that it commences to boil, and the force of the result­
ing bubbles, falling against each other, will be suf­
ficient to make a momentary rupture in the thin mer­
cury column. There will be a little shock, and the 
expanding quicksilver will rise in A and B. Of course, 
a vacuum will be created at the place where the rup­
ture occurred ; and as the tube is immersed in water, 
the mercury will stop boiling ; it cools instantly, then 
contracts, and the atmospheric pressure, combined with 
the weight of the quicksilver columns in A and B, will 
help to bring the metal in contact again, after which 
the same play commences as described. 

The Ch arcot Expedition. 

An interesting lecture on Antarctic exploration was 
recently delivered before the British Royal Geograph­
ical Society by Dr. Jean Charcot. This explorer has 
only recently returned from an expedition which was 
organized and primarily financed by himself, and the 
lecturer related the results of his researches. Dr. 
Charcot limited his expedition to the survey of the 
northwest coast of the Palmer Archipelago ( Hoseason, 
Liege, Brabant, and the Antwerp Islands ) ;  the ex­
ploration of the southwest entrance to tho Gerlache 
Strait and of  Graham Land, with a view to elucidating 
the Bismarck Strait, and to' follow the coast as far as 
Alexander 1. Land, so as to substantiate and further 
the labors of the Gerlache and Nordenskjold expedi­
tions. 

His vessel, the "Frangais," was of only 245 tons. The 
staff consisted of six unpaid officers and a crew of 
fourteen, all French except one Italian, an Alpine 
guide. Dr. Charcot himself was captain, doctor, and 
in charge of the bacteriological studies. The expedi­
tion left Buenos Ayres on December 23, 1903,  reached 
Smith Island ( South Shetlands ) on February 1 , 1904,  
and thence went on to Low Island. Coasting the north­
west side of the Palmer Archipelago, they entered 
Briscoe Bay, and afterward stayed eleven days in 
Flanders Bay. Then, after erecting a cairn on Winche 
Island ( this cairn was missed by the Argentine relief 
expedition, which therefore believed and reported that 
the "Frangais" and her crew were lost ) , they sailed 
on and reached Pitt Island on February 26, but were 
compelled by ice to return to Wandel Island, where 
they wintered. Th e ship was protected from i ce 
brought in by' the northeast gales, with cables across 
the mouth of the narrow haven. They erected a purt­
able  house, excavated storehouses, and set up shelters 
and instruments for magnetic observation, observation 
with quadrant and sextant, and so forth. The tem­
perature varied much and suddenly ; the lowest was 
-30.4 deg. F.,  but a rise from -22 deg. F. to 26 .6  deg. 
F. in a few hours was not uncommon, and was always 
followed by violent gales from the northeast, wh ich 
broke up the ice between Wandel and Hovgaard isl­
ands, and so prevented any move being made, in spite 
of  many efforts. In December a channel was made 
by means of melinite and saws and picks, and the 
"Frangais" returned to Winche Island. Early in 
January they came in sight of the Briscoe Islands, and 
on .January 11 saw Alexander 1 .  Land rising very high 
Oll the southeast. The voyage was c'ontinued in great 
difficulty and danger in the hope of finding means to 
reach the land, on which several peaks hitherto un­
known had already been descried. On January 14 
the "Frangais" struck a submerged rock, and received 
damage which necessitated pumping il!-cessantly all 
day and night, and this was maintained for weeks 
until the ship so far recovered as to be safe with only 
fifteen hours' pumping, in which condition she Jilti­
mately returned to Buenos Ayres. The new coast 
along which she was sailing was surveyed, drawn, 
and named after President Loubet, and the "Fran�ais" 
turned north again past the Briscoe Islands, Lhe ex · 
pedition completing its survey as it went, and finally 
reached Puerto lVIadryn on March 4.  

• • • I • 
Anotber Device Cor Prevent i n g  Seasickness. 

An ingenious self-leveling sea bunk for vessels, the 
object of which is to overcome the discomfort to the 
passenger of mal-de-mer, has been devised by a London 
dentist. It has now been in successful operation upon 
one of the mail-boats plying across the English Chan­
nel: The device comprises a swinging cot with four 
cords passing from the corners to electric brakes, 
which automatically check any attempt of the cot to 
depart from its pOsition. While the cot remains level , 
the cords are free to pass on and off the pulleys on 
the brakes. ' Th e  slightest loss of horizontality of the 
cot causes mercury in four tubes to fall in some of 
them and rise in others, and so complete the electric 
current to the particular brake required to be put in 
operation to check the further loss of  horizontality. 
The loss of level from the variation of the position 
taken by the passenger is automatically compensated ; 
water being practically the same specific gravity as 
the human body, a heavy man will press more water 
to the foot of a specially-designed water bed than a 
light weight, as also from side to side. 

The Dangers of Cheal) Leather. 

The danger attending the use and wearing of adult­
erated leather is not perhaps fully realized. A large 
amount of the cheap leather is weighted with glucose 
and barium, especi ally the latter, so that when the 
weight test is applied, such adulterated leather may 
pass as first-qual ity material.  Leather so treated, how­
ever, has the peculiar quality of absorbing moisture 
freely and retaining it to an extreme degree. The re­
sult is that a boot 'made of th is chemically-treated ma­
terial is in actuality never dry. Even in the driest 
weather the perspiration of the feet is sufficient to 
render the footwear dangerous, as such natural moist­
ure acts upon the inner sole and collects there. 



Electrically-Propelled Gyroscope. 

'1'0 the Editor 01' -th€ SCIENTIFIC AN[ERICAN : 

In your number of July . 15, · page 50 ,  you speak of 

electrical ly-propelled gyrcscopes as  being quite new. 
The late Mr�. Geor:gQ . J.vI. Hopkins had an electrically­

propelled gyroscope '  fifteen to twenty years agq_ His 
work upon the gyroscoJ;le is  described in the Encyclo­
prndia Britannica, ninth edition, under gyroscope_ The 
first edition of "Experimental Science" has the cuts 
and description of the electrically-propelled gyroscope, 
which I have seen operated many times_ When the 
writer was president of the Department o f  Physics, 
Brooklyn Institute, Mr. Hopkins dembustrated his 
numerous gyroscopes before the department. A short 
time afterward the Institute building was damaged 
by fire, and these valuable instruments were totally 
destroyed. It was a great loss. 

It is due to the memory of this mo·st skillful experi­
n;enter that his credit in this matter should be main-
tained. W. C. PECKHAM. 

Stamford, N. Y., July 14, 1905. 

The Kolling Motio n of" a Wheel. 

To the Editor of the SCIENTIFIC AlYIEIUCAN : 

I was much interested in reading the article "The 
Motion of a Rolling Wheel," by G. F. Starbuck, in the 
June 24 number of the SCIENTIFIC AMEHICAN. 

A very simple way to understand the motion of a 
rol l ing wheel is as follows : Motion of a body is rela­
tive and can only be judged by comparison with 
�lD other body_ In the case of a rol l ing wheel there are 
two distinct motions, the rotary motion of the wheel 
about its axis, and the horizontal motion of the wheel 
as a whole. 

To understand it clearly lose sight for a moment oj 
the idea that the rail is stationary and the wheel mov· 
ing, as we only consider the rail stationary by com· 
parison with surrounding objects, and imagine thE 
wheel as revolving in space and the rail ( or ground )  
traveling in a straight l ine a t  the same speed a s  a 
point on the rim of the wheel. A point on the rail 
touches the point on the rim of the wheel and for 
tbat instant there is no motion as regards these two 
points for they are both traveling at the· same speed. 

Halifax, N. S.,  July 1 ,  1905 .  E. G. STAYNER. 

. f . � .  
W i reless Telegraphy o n  Trains. 

'1'0 the Editor of the SmENTIFlc A;\mRICAN :  

Wireless telegraphy o n  trains would act a s  a pre­
ventive of accidents in a great many cases. It could 
be used as an extra precaution in addition to the 
block system. On single-track roads, in case a train 
had disregarded its m eeting point, or orders, and had 
gotten by the last telegraph office, the dispatcher could 
catch. it with the wireless. Railroad officials, by hav­
ing a wireless set in their private cars, could keep 
in touch with affairs while traveling over the road. 
In  foggy or stormy weather, trains could keep in­
formed as to other trains ahead or behi nd, thus avoid­
ing rear·end col l isions. It woul d  also prove invaluable 
on electric l ines, especially single-track, whereby meet­
ing points of cars could be arranged. 

Every main-line switch should be protected by inter­
locking, and handled from a tower or connected with 
an electric Signal located some distance away from 
it ; and in case of its being open, or tampered with in 
any way, this signal would show "danger," thus avoid­
ing any such disaster as  recently occurred to the 
Twenti eth Century Limited. In case of a signal show­
ing danger, trains could approach with caution, and 
set things to rights. This same signal would  also be  
used  to give warning, in case of broken rails  o r  mis­
]l' :1ced fishplates. By having these signals located 
at cer tain distances apart, a whole  railroad could  
be guarded against wrecl,s, except unavoidable acci­
dents, which are liable to occur at any time, in spite 
of man or mechanism. F. H. SIDNEY. 

Boston, Mass., June 29, 1905 .  

A Life-Savi ng Coat. 

A London tal10r has invented a new life-saving coat 
and gaiters, with which it is, possible for a person 
clothed therein to  maintain an upright position when 
immersed in the water, even if  not possessing any 
Imowledge of swimming. The coat resembles in ap­
pearance an ordinary pilot coat ; but it is fitted with 
an air belt ; which is infiated with air through a tube. 
The gaiters each weigh two pounds, and are fitted 
with two brass wings or  blades fastened to the back 
of the heel. As the wearer moves his feet in the 
water these wings open and shut, and not only propel 
th€ wearer along like oars, but enable him to main­
tain an upright pOSition from the waist upward in the 
water. A practical demonstration of the util ity of the 
invention was recently undertaken in the River 
Th ames by the inven tor, and its effiCiency and life­
saving qualities clearly shoyvn, even when moving 

against the tide. 
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Electricity on Swedish Trunk Lines. 

'A single-phase electric locomotive has been designed 
for the Swedish government railroads, and experiments 
are to be carried out therewith, on the application of 
the electric power to the trunk railroads. Externally, 
there is no departure from the design of the conven­
tional ' electric locomotive. Current is drawn from an 
overhead conductor, and is designed to work at a line 
pressure of. 18,000 volts as it maximum, though ar­
rangements are made to use several lower pressur.ell, 
th e lowest being 3,000 volts. The locomotive car·t:fes 
an oil-cooled auto-transformer to reduce the pressure 
for the motors, and an oil circuit breaker. The elec­
tro-pneumatic control system is used, a compressor 
driven by a single-phase motor supplying air for all 
auxiliary power purposes, such as switching, braking, 
sanding, etc. The locomotive and equipment weigh 
25 tons, and are carried on four 4l-inch wheels. Each 
pair of these is drivlln by a 150-brake-horse-power 
single-phase motor at 25 periods with a gear reduction 
Qf 18 to 70 .  The locomotive will handle a train at 40  
miles  an hour, and has been built  by the British West­
inghouse Company, Limited. 

FIVE THOUSAND DEGREES OF HEAT. 
BY THE PARIS CORRESPONDENT OF THE seIEN TIFIC AMERICAN. 

It has been rightly said that civilization began when 
man first discovered the use of  fire. This is  sym­
lJOlized by the legend of Prometheus stealing the fire 
from heaven and thus conferring untold benefits upon 
mortals. Nearly all  the arts are indebted to the use 
of  fire, and in our modern times we obtain continu­
ally increasing sources of h eat, such as are necessary 
for the progress of science and industry: The higher 
the heat we are able to obtain, the greater is the 
field for new discoveries and processes by which our 
horizon is widened. 

This is elCemplified in a striking way by the modern 
in vention of the electric furnace. Here we reach the 
top of the scale, and many are the advantages we 
obtairi from such a powerful source of  heat. The blast 
furnade uses a heat of 2,400 deg. F. to produce the iron 
from the are and send it out in a melted stream, while 
the Bessemer converter, the next step in the process, 
brings us 400 or 500 deg. higher. Then comes, the oxy­
hydrogen blowpipe. By the combustion of hydrogen 
and oxygen '"we obtain a small blue flame which gives 
us a heat of .. 3 ,600 deg., and is sufficient to melt plati­
num and other refractory metals. Here we approach 
the temperatures which were employed in the interior 
of  the earth to .form many of  the minerals, among 
others the different gems. With the heat of the oxy 
hydrogen blowpipe we are now enabled to imitate 
some of these processes. One of the most remarkable 
of these results is the';i<!rmation of the ruby, which 
is only alumina or the material of ordinary clay, crys­
tallized at an intense heat. The ruby is formed by 
sifting powdered nlumina into the gas stream which 
goes to the flame, and there it is melted and it depos­
its beyond the fiame in a transparent mass. In this 
way rubies of  large size weighing 1 0  or 15 carats can 
now be formed, and in quality and color they equal 
and even surpass the rubies found in the earth. 

Now that we have succeeded in obtaining the ruby 
by artificial means, it is . only natural that we should 
expect to go farther In the scale of heat and produce 
other gems that have been formed in early times by 
the intense heat of the earth's interior. We know that 
the diamond is after all only prystallized carbon, and 
in fact it h as no essential diif/'erence in composition 
form ordinary charcoal. Both ;are nearly pure carbon, 
but the diamond has been brOljlght to the crystall ine 
form under the powerful forces and high heat wh ich 
prevail in the interior of the globe, while charcoal is 
formed under the ordinary conditions o f  the earth's 
surface. There is thus an essential difference in the 
way these two forms of carbon have been produced. 
We find that when we attempt to produce the diamond 
we corne face to face with great difficulties, seeing that 
we are obliged to imitate to some extent the immense 
forces which were in operation in the earth's interior 
and so reproduce nature's process i f  we wish to obtain 
the same result. How to imitate th is process was the 
question, and for a long time scientists were even un­
certain as to just how the diamond had been formed 
originally. We know that it was crystall ized froW car­
bon which was kept at a very high heat, but as ·it has 
never been proved that carbon has been melted at such 
a heat, the matter seemed problematic. 

I t  was the eminent French chemist, Prof. Henri 
1\I['oissan, who found the first clue to the mystery and 
on fol lowing the matter up he was finally able to 
imitate the process of nature and actually form the 
diamond in minute crystals,  and we may hope in the 
future to produce larger diamonds which will be as 
clear and brilliant as those we find in the earth. The 
way Prof. Moissan studied the formation of the differ­
.mt kinds of carbon and the wonderful results he ob­
tained with the electric furnace form an interesting 
chapter in the history of science. In fact, the electric 
furnace soon began to prove of great value in forming 

all kinds of new compounds which we had never been 

able to obtain before. We will speak principally of 
the diamond, as it is the most interesting of the bodies 
which the electric furnace has produced. lVI. Moissan 
was led to his discovery by observing a specimen of 
meteorite from Diablo Canon, Arizona. A large block 
cut from it  had been sent to him at Paris. The mass 
was mainly composed of iron, and upon analyzing it 
he found that it contained many small black diamonds 
and some transparent diamonds of crystalline form. 
The way in Which Nature formed the diamond seemed 
to be 'shown here in an unexpeeted manner. We are 
led to suppose that the carbon must. have crystallized 
and separated fr())ll the ma�s of .iron. ·The carbon was 
no doubt dissolved in the iron when in a melted state 
at a very h igh heat and bp cooling t]:te carbon took 
the cr:\,sfalline form, just as::�n:\' splubl� Bait may crys­
tallize when the solution is cooled:: HerEi the action 
is somewhat different, as it requires a· high prc"SUTe 
to make the diamond crystaliize. This pressure was 
no doU]?t obtained in a very natural way when the 
mass 'became solid, as we cun imagine that whlln the 
outside was suddenly cooled the inside had to expand 
and was now at a very high pressure. Thus cooled, the 
mass deposited the diamond crystals as .we find them. 
If  w€ could reproduce the same conditions it might 
be pbssible to obtain the diamond, but how to pro­
ceed was the question. We must make the carbon 
dissolve in melted iron at a very intense heat, such as 
no doubt prevaiis in the interior of the earth or in the 
highly heated bodies fraIl). which the meteorites come. 

The electric furnace was here called upon to give 
us the necessary heat. rhe electric arc is, in fact, 
one of the most powerful sources of heat that exists, 
and when the arc is produced on a l arge scale and 
confined in a narrow space we have a heat that cannot 
be surpassed, and we obtain, in fact, a heat of 5,000 
degrees. Thus originated the electric furnace, which 
is now one of the most marvelous resources of mod­
ern science. Here we have electric force transformed 
directly into heat, and we no longer use heat obtained 
from chemical combustion as before. The modern 
electric furnace uses ·very simple means to obtain its 
wonderful effects. Two carbon rods, of two or three 
inehes d' ameter, project into a cavity formed in a 
chalk bloci{ . The electric arc is formed in the center 
just over a carbon crucible .  A cover of chalk a few 
inches thick is placed on the to:) and the arc is en­
tirely confin ed, so that nearly all the heat is kept in­
side. It  is a striking fact that owing to"  the non-con­
ducting property of the chal k  the operator can place 
his hand upon the top cover, and a piece of ice will 
remain on it for a long time without melting. 

It is a striking spectacle to watch the e lectric fur­
nace when in action. Long flames shoot out from 
e ither  side through the openings, giving a blinding 
li ght accompanied by a loud hissing noise which the 
arc produces. Tne operators are obliged to wear 
glasses which are nearly black, so as to protect their 
eyes from the intense light while they watch the prog­
ress of the heating. In such a furnace we reach the 
extraordinary heat of 5,000 degrees, and at this paint 
nearly everything can be melted. Even the chalk block 
fuses on the inside. A striking experiment is to boil 
silica or ordinary s:lnd or  flint in a carbon crucible. 
Not only does the sand melt and boil, but it is given 
off in the form of var;or. By using a perforated eover 
and placing a bell-jar over the furnace for an instant 
we see the vapors condense on the inside of the jar in 
fine powder. Almost all  known matter is melted and 
volatil ized at such a high heat. Here we have no less 
than 150 horse-power constantly transformed into heat. 
Naturally, to produce such a great force reqiIires con­
siderable expense ; thus to run the electric furnace 
which is i l lustrated here costs about 80 cents a minute 
01' $48 an hour. To run it all day l ong one would 
therefore have to pay some $500 or more. 

Once in possession of the e lectric furnace, M.  Mvls­
san tried to reproduce the process which nature was 
supposed to have used to form the diamond. The 
essential part was to dissolve the car non in)ron which 
has been kept in fusion at 5,000 deg. " 

At such a high 
heat iron dissolves a large amount of carhon. The 

" next step is  to cool the mass suddenly so as to form a 
solid crust, while  the inside of the mass is still in the 
molten state. Then when the inside begins to cool it 
tries to expand, but is imprisoned in the outer layer. 
An immense pressure is the result, and in such . ease 
the . carbon is expected to come out in the form of 
crystals.  The process is  a simpl e  one, but of course 
requires great care in carrying it out. To the iron 
which is melted and kept at a white heat in the fur­
nace we add the right amount of carbon in the form 
of small grains of charcoal. The cover is placed on 
the furnace and the carbon is soon dissolved. Then 
the furnace is opened and the operator seizlE:s the cruci­
ble with a pair of tongs and plunges it quickly into a 
bucket of water. A brilliant display of fireworks is 
the result and sparks fiy in all directions, accompan ied 
by a loud hissing noise. 'There is no explosion, as was 
feared when first making the experiment, and there 
if1 really no danger in carrying it out. The best reo 
suIts are obtained when the mass is cooled very sud· 



denly. It is found that a layer of gas forms around 

the crucible in the water, so that it forms a sort of 
cushion and keeps the heat from escaping quickly. A 
bath of melted lead was then used to cool the crucible'. 
Cooling in melted metal may appear strange at first, 
but we must remember that the crucible is at 5,000 
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diamonds to float, while the transparent crystals fall 
to the bottom. These crystals are found to be real 
diamonds, in spite of their microscopic size, and some 
means may be found in the future for obtaining still 
larger diamonds which will rival those produced by 
Nature in brilliancy. In fact, the diamond crystals 

quantities. Before, it was difficult and costly to obtain 
such metals, and as they are of great importance in 
metallurgy, this is a step in advance. Then, we must 
remember that the modern industry of carbide of cal­
cium and the acetylene gas which comes from it is 
due to the electric furnace. 

In This Experiment a Tube is Used Instead of a Crucible. .'rhe Moissan Furnace in Operation. The Eyes Must be Shielded from the Arc. 

The , Hand Uan be Held Without Danger Uver the Furnace, 
f)espite the 5,000 Degrees of Heat Within. 

In a Carbon Crucible the Mixture of Carbon 
and Iron is Poured, Which, After .I!'using at' 
5,000 Degrees, is Suddenly Cooled so as to 
Form Diamonds by Contraction. 

ThA Chalk Block is 80 Poor a Conductor of :Heat That 
a Lump of Ice Placed upon It lUelts but Slowly. 

:sand Begins to Boil and to Volatilize. Finally It is Deposited in an Impalpable 
Powder on a Watch Crystal. 

When the Furnace Has Done Its Work the Crucible, White Hot, is Plunged into 
�Ielted Lead or Cold Water. The Sudden Contraction and Consequent 

(jeg. while the lead is only at 606 deg. This forms a 
Lood contact and th� heat is quickly carried off. After 
cooling, the metallic mass is treated with acids, which 
dissolve away all the iron and leave only the fine 
grains of carbon, These grains consist of black and 
transparent diamonds. As the clear diamonds are 
very dense, they can be separated from the others 
by placing in a certain liquid which allows the black 
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are remarkably clear and bright, and on a small scale 

are as fine specimens as the large ones. 
This remarkable result is only one of the benefits 

which we obtain from the high heat of the electric 
furnace. Chemistry is enriched with a whole series 

, of new compounds, some of which are of great value in 
the arts, Different metals, such as manganese, chro­
mium, and titanium, are now easily produced in large 

Pressure Produce the Diamond. 

It will be a long time before we have exhausted the 
continually increasing list of discoveries which are 
being daily obtained from the electric furnace. After 
that, we may begin to look for a source of higher heat, 
but for the present there is plenty to occupy us in this 
vast field of research. ' For our information and the ac­
companying illustrations we are indebted to Lectures 
pour Tous. 
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A MODERN FILTRATION PLANT. 
BY lAMES G. FERNALD, L.R.D. 

Modern methods of filtration, like all that is best 
in scientific attainment, reach their result by closely 

copying nature. They build on a vast scale subter­
ranean sand-beds, where the gathered water percolates 

through into the city mains, as it does by natural 

lJrocess into the deep well Or the mountain spring. 
Of the way in which this is done, the filtration plant 

now In course of construction at Washington, D. C., 
the second largest in the world, is a good illustration. 
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flows 9lh miles to the Dalecarlia reservoir, which has 

a capacity of 150 million gallons, and was originally 
constructed by the damming up of the Little Falls 

branch of the Potomac, and which is entirely without 

lining of stone of any sort. Thence the water passes 
through a similar conduit for a distance of 1.1 miles 

into the old distributing reservoir, which has a total 
capacity of about 151 million gallons, and has paved 

slopes-it also being divided into two basins contain­
ing 98 million gallons and 53 million gallons respec­

tively. Thence the water passes into the Washington 

8S 
these cannot be used for cooking on any great scale. 
So the people are fain to use the muddy hydrant water 
and hope for the best. Worse than the mud, however, 

are the unseen germs which the scientist's microscope 
discovers. In fact, the muddy water is the purest. 
It is after rains or freshets, when a fiood of fresh 

water has been poured into the river, that it comes 

down charged with earthy matter and looks so forbid­

ding. But in quiet times, when animal and vegetable 
matter decays on the banks and is washed into the 

stream by occasional showers, or blown upon its sur-

Fitting' the Wooden "'rames t()l' ConCI'ete Roof of Filters. Part of Filtered Water Reservoir, Showing Pillars Twenty-Seven 1<'eet High . 

General View of Filtration .Plant. 

Construction Work · of Filtration Plant. 

The water is drawn from the Potomac River above 
Great Falls, at a point 14 miles from Washington, 
whence it is brought to the city through a circular 

conduit of brick, which i s  9 feet in diameter, and has 
a fall of 9lh inches to the mile. President Washing­

ton estimated that the city which he planned would 
require 8 million gallons of water daily. The present 
aqueduct has a daily capacity of 75 million gallons, 

and engineers are urging the immediate increase of 
this supply by paralleling the existing conduit with 
another of the same dimensions. 

After entering the conduit at Great Falls, the water 
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city tunnel, commonly known as the Lydecker tunnel, 

which is 3·9 miles in length, to the Washington city 
reservoir, which has a total capacity of 300 'million 

gaJ.lons. This, in addition to the Reno reservoir, and 

the Brightwood reservoir, gives a total storage of 635 
million gallons, or about 9 days' supply, assuming 75 
'llillion gallons daily consumption. 

The water as it now comes from this reservoir into 

the homes of Washington is often so muddy that one 

hesitates even to wash in
, 

it. Yet this is the water 

that Washington is compelled to drink. Many persons 

of course buy spring or other bottled waters. But 

Interior of Filter. 

Partly Completed Filter. 

face by the wind, the clear water may be and often is 
much more fully charged with dangerous microscopic 

life. 

The filtration plant that Washington is building to 

meet the city's need covers 29 acres, each acre a sep­

arate unit or section of the system. 

As you stand at the southern gate of the Soldiers' 
Home and look southward toward the city, you see 

great fields covered with rows of small circular ridges 

looking like corn fields, with the hills rather hrge and 
rather far apart, and without the growing corn . Those 

ci rcular ridges are the rims of the manhol es that l et 
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light and air as needed into the filter below. These 
manholes are 3 feet in diameter and 28 feet apart, and 
are guarded with double covers, so that", they may be 
opened or closed as occas ion demands. The filters are 
built in doubJe lin,es, illtersected '  by qepressed roads, 
on which great double gates open, through which the 
filter may be entered, for cleansing purposes at suitable 
times. Long aisles stretch away between rows of pil­
lars. 

As yon look down a t  the floor of the partly completed 
work, you see that the groined arches overhead are 
repeated there inverted. 

At the apex of many of these inverted arches may 
be seen openings leading downward, which are to carry 
the collected water after passing the filter into !Hoot 
mains that run under the floor. Lines of split  t i le  
with uncemented j oints are laid with the conVElX side 
upwar:d across the unpierced arches to reach these 
openings, along ,which the water will find its way as 
it does through ,a tile underdrain in a wet m�adow. 

Over the floor 'fhuf;l prepared is spread One foot of 
fine washe(i broken stone, and,. above this fine, clean 
sand is laid 4 feet deep. When" this has become thor­
oughly s ettled, w.ater will be let in from the pumping 
house with even flow till it reaches the depth of 4 feet 
above th e saIi o .  at whIch depth it , wil l  be maintained 
with unvarying accuracy 'by an , a utomatic apparatus 
in the pumping house. 

The filling of the jilter is a very nice undertaking. 
It must be fil lcd  backward. When the broken stone 
and sand are well packed, water is let in through the 
mains underneath, an<;l a l lowed to , soak up gradually 
through the mass ti l l  the whole ' is thoroughly wet. 
By this slow absorption the sand is evenly 'moistened 
and firmly pac)(ed together. 

Then the water may be let in over the top.  But 
even t hen it is not allowed to frow directly '  upon the 
sand l est it disturb th e surface and start a washout, 
which the water will wear more and more, going dowu 
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deep, stopping just 4 inches short of the upper rim of 
the manholes, so that no surface water can enter by 
\'fay of the manholes. But how is the surface water 
falling in every rain to be kept from converting this 
earth covering into a swamp, and gradually working 
ri fts, as water will ,  through the masonry of the roof ? 
This is prevented by an ingeniously simple device. In 
the center of  each pil lar is set a 2-inch terra-cotta pipe, 
bent with an elbow so as to corne to the surface of the 
north face of the pillar one foo.t above the level of  the 
sand in the filter. Over the top of the pier, where the 
radiating arches spring, there is naturally a sump or 
depression. The t erra-cotta pipe set in the stone of 
the pier opens upward in the center of this depression. 
Over the top of each of thEse pipes is placed a brass­
wire screen, and over this 1 cubic foot of  fine gravel 
and 11 cubic feet of sand. i 'Thus water can never 
gather in pools upon the roof and become stagnant, 
but must work its way down through these prepared 
channels, and in going down must pass through sand 
and gravel, by which any impurities it may have gath­
ered, as of  decaying vegetation, will  be mostly removed 
before it joins the mass of water in the filter below, 
again to pass through 5 feet of sand and gravel before 
reaching the underlying mainr;. 

The filters are to be cleaned once a month, one filter 
a day, so that it will take practically a month to cl ean 
the whole plant. In' cleaning, about one inch of the 
top surface of the san d will be carefully scraped away 
and removed. So carefully must this be done, that 
the workmen who do it  will be required to wear flat­
soled wooden f;laridals ab(Jut 18 inches long by 6 inches 
wide, on which they go skating or s l iding over the 
surface, wr;ere any dent of a boot heel might start a 
washout, through which the water would ultimately 
rush unfiltered. The water J;>ressure will be very 
great, because each filter will contain water covering 
a surface of approximately 45 ,000  square feet and 4 
feet in nepth,  giving 180 ,000 cubic feet of ,vater, which 

ment as well as a source of incalculable benefit to the 
beautiful and rapidly-g�owing capital city. 

�, ,' . '  .. 
A UNIQUE LOCOMPTIVE ,FOR SOUTH AFRICA. 

BY F. C,  ('OLKMAN. 
For working hea�y freight trains over the severe 

grades and sharp curv�s 
'
encountered on the Rhodesia 

railway, which has n6w ,been recently extended to Kal­
omo, 90  miles to the north of the Victoria Falls, and 
which is destined to form a very important link in the 
projected Cape to Cairo railway, a unique type of loco­
motive, illustrated herewith, has been introduced into 
service. This engine is divided into three main por­
tions--the superstructure and two steam-driven trucks. 
The superstructure consists of boiler, coal bunker, 
water tanks, and cab, which rest on two long girders, 
that are themselves carried at two pivot points on the 
six-coupled trucks. By this means the whole w eight 
of the engine is upon the coupled wheels, and is,  on 
that account, available for adhesion. I t  can be accu­
rately adj usted by means of a special spring connec­
Uon, introduced at a selected position away from the 
center of th e  bogie ; and as the wheel-base of each 
engine is not more than 8 feet 6 inches, the engine 
here il lustrated, which weighs 81  American tons, can 
pass round curves of three chains radius without 
causing the slightest inj ury to the road-bed. In ad­
dition to the advantage of traversing these severe 
cu rves, the line of  pull from the engine itself is kept 
in a position which reduces the side resistance at the 
pulling end. Each bogie is in itself an engine, with a 
pair of cylinders, .valve motion, brake gear, and sand­
ing gear complete, an� bears the weight of half of the 
su perstructure on n recessed steel casting. There are 
bol ts passing throug!) " slot holes in these castings, 
which form n conn�ction b etween the bogie and the 
superstructure, and a further security against un ex· 
cess of m ovement is provided by the addition of check 
chains.  The mechanical details by which the pOWer 

Each 1'ruck is Driven by Its Own Complete .Eng'ine. Tt.e Smokestack at Back of Cab is for the Exhaust of Rear Engines. Weight of Engine is 8 1  Tons. 

thro ugh it in a stream unfiltered, instead of workin g 
its way through drop by drop. So the new water is 
let in llehind a detaining wall , the top of whiC;h rises 
j ust  3 indIes above the surface of :the" sandt  so that 
thc ineoming water flows slowly and 'evenly overi upon 
the sand. 

Here then we liave th;e' Bnbterranean waters in cool 
darl, chambers under the "ilrth, slowly trickling down 
through fine, clean sand, lhe , :nearept aft:ficial repro­
duction yet attained of natur:e's ' gJl.e<Lt filter that sup­
pl i es the wel l s  and" springs. 

Tile whole  vast structure ,  i& ' built of . concrete, whieh 
is  really artificial stone, prepared by mhdng 1 barrcl 
of cement with 11 cubic feet of sand and 1 9  cubic feet 
of broken st6I1� or gravel .  It  , ha s  been 

'
round that an 

arch of concrete so  prepared 'will  bear ptactically any 
weight that , can be piled YEU'tically above it. These 
arches are of 14-foot span, the, concnte being 6 inche:,; 
t h ick at the crown of the arch. 

A visitor to the mtration plant sees vast piles of  
wooden forms of various shapes lying ready to be 
carried where they may be put in place to have the 
concrete masonry formed upon them. The work is 
necessarily slow, becauS1,l the concrete is so thinly 
spread over so vast an area. The forms must be car­
ried by handi'from point to point, a dozen or fourteen 
men carrying one form, and carrying it no faster, of 
course, than a man can walk, to the place where it is 
to be set up. After the concrete has hardened, the 
forms must be removed and carried to a n ew place by 
the same slow process. So the inverted arches are 
formed for the foundation. Then the pil lars or piers, 
monoliths of concrete 10  feet h i gh and 2 2  inches 
square, are built where they are to stand. Looking 
across the partly-completed filters, one sees long rows 
of these roofless columns like the ruins of some newly­
excavated Pompeii. When these are ready, the arched 
wooden forms are placed upon them, and the concrete 
spread above, wh ich is tQ set into solid stone for the 
arches of the wide roof. 

Over the , roof is laid a level covering of earth 2 feet 

ARTICULATED LOCOMOTIVE FOR THE RH'()DESIAN RAILWAY. 

at an estimate of 63 pounds per cubic foot, would weigh 
1 1 ,340 ,000  pounds. 

When the water has passed down thr01igh the sand 
and broken stone into the underlying mains, it  flows 
through these to the "regulator houses," of  whioh 
there are six, neat brick buildings, each contrqlling 
five filters. The water from the five filters is conduct­
ed into a central chamber in the "regulator house," 
and from this through 48-inch mains to the "filtered 
water reservoir." 

This ' is a vast underground structure, 612 feet long 
by 162 feet wide, the roof of which is formed of arches 
1,8 feet in span resting upon columns of monol ithic 
concrete masonry, 2".6 feet square and each 27 feet 
high. AS one walks through the empty structure nQw 
the likeness to a vast cathedral is still  more impr�s­
sive- than under the a rches of the filters. This reser­
voir will hold one-third of a day's supJ;>ly fri:� the city 
( 25 mill ion gallons ) .  This supply must of course be 
d rawn off three times every day, which, 5s to -be done 
by five great engines in the Trumbull Street pumping 
station, to which the water is conveyed by four , 48-inch 
mams from the filtered water resetvoir. 

The filters have been described as subterranean. 
They are, indeed, largely built upon ex.cavated ground, 
but even so they ' are higher than the water in the 
Washington city reservoir, from which their supply is 
drawn. Th is malws necessary a special pumping station 
in connection with the filter plant, having for its s ale 
work to raise the water from the reservoir and dis­
tribute it to the filters. The completion of the work 
is promised by September, 1905 .  The total cost is es­
timated at $3,000,000.  

The earth covering the roofs o.f the filters will  be 

sown to grass, and the intersecting streets paved and 
parked, so that, with the vast lake of the Washington 
city reservoir on the west, the wide lands of the Sol­
diers' Horne stretching far to the north, and the Cap­
itol, the city, and the Washington Monument full in 
view as one looks southward from this elevated ground, 
the Washington filtration plaut will be au added orna-

is suppl ie'd and controlled for each of the bogies have 
been carefully designed. The steam is carried from 
the front end of the boiler by means of ball-and­
socket joints to each pair of cylinders. The exhaust 
o f  the front bogie is  carried through the smokebox, 
and is sufficient to keep up a draft through the fire­
box, and so maintain stearn. The exhaust stearn of 
the hind bogie is passed into the atmosphere, but could 
be utilized either for the purpose of increasing the 
draft or for an exhaust stearn injector, i f  required. 
The driver �uppI ies steam to both sets of cylinders 
by one movement of the regulator handle, and in the 
same manner he is enabled to reverse both engines, 
put the brake on, and actuate the sanding gear by one 
movement of each of the handles concerned. There is 
no differelJ.ce in the method of lookout, o r  of hand ling 
the engine, from the practice of ordinary locomotives. 
The boiler is of the "Belpaire" type, so commonly 
used on British railroads, and provides a specially la_ u ' 

steam capacity and the usual facilities for " washing 
out, etc. The locomotive was built by Messrs. Kitson 
& Co., of Leeds, England, and as illustrative of. its 
great hauling capacity, it may be stated t):l�.t, the en­
gine illustrated herewith is now regularly draWing 
twice the train loads formerly ' liag1!ld by . the, ' ll).ost 
powerful locomotives on the Rhodesia railroad. 
" Each bogie has six wheels coupled, each of 4 feet 

diameter, and two outside cylinders of 16 inches diam­
eter by 24 inches stroke. Other dimensions are : 
Heating surface, firebox, 136  square feet ; tubes, 1 ,590 
square feet ; total heating surface, 1 ,726 square feet. 
Grate area, 34 square feet. Internal diameter of 
boiler, 5 feet. Length of boiler, 13  feet 4 inches. 
Thickness of boiler, 9-16 inch. Boiler pressure, , 180 
pounds per square inch.  Length of firebox, 8 feet 3 
inches. Height from rail level to top of funnel, 1 2  
feet 1 0  inches. Height from rail level t o  center o.f 
boiler, 7 feet 2 inches. Rigid wheel-base, 8 fe('t 6 
inches. Total wheel-base, 34 feet. The engine ta�k 
has a fuel capacity of 3 tons of coal . The tender 

has a capacity of 7 tons of coal and 2,855 8;allous of 



water and, when fully loa'ded, weighs 47 American 
tons. When in working order, the total weight of 
the engine and tender is 125 American tons. On a 
gradient of 1 in 66 combined with a cUl've of 10 chains 
radius, the engine will haul a load of 624 tons ( ex­
clusive of weight of engine and tender ) at a speed of 
8 miles per hour with 75 per cent cut-off. 

• • • • •  
RESULTS OF THE HILL-CLIMBING CONTEST AT MOUNT 

WASHINGTON. 

During the stay of the Glidden tourists at Bretton 
W oods, N. H., the second hill-climbing contest up the 
8-mile road on Mount Washington was held. The 
rough character of this road, and the sharp turns en­
cour:.tered upon it, are noticeable in the accompanying 
photographs, which show the winning 60-horse-power 
Napier car ( time, 20 minutes, 58 2-5 seconds ) , the 3-
horse-power Indian motor bicycle ( which required only 
4-5 second more in which to make the asce�t ) ,  and 
the 8-horse-power double-op-
posed cylinder Maxwell run­
about with bevel gear drive, 
which took second place in 
the class for cars weighing 
851 to 1,462 pounds. The 
time of this machine was 51 
minutes, 41 3-5 seconds, the 
only car in its class to beat 
it b eing a 15-horse-power 
Stanley steamer, which 
reached the top in 27 min­
utes, 17 2-5 secondp. A 16-
horse-power, four-cyl inder, 
air-cooled Marion car reach­
ed the summit in 1 :  10 : 
57 4-5, and gained third place 
in this class. 
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10 4-5 seconds and 1 hour, 20 3-5 seconds respectively. 
In the class for cars l isting at from $1,000 to $2,000, 

a Reo won in 5 2  minutes, 3 5 2-5 seconds ; a Maxwell 
was second in 1 hour, 27 seconds ; and a Columbia third 
in 1 hour, 7 minutes, and 1 4  seconds. 

In the $3,000 to $ 4,500 class, a 45-horse"power Pope­
Toledo was first in 29 minutes, 3 7 2-5 seconds ; a Pierce 
second in 38  minutes, 45 seconds ; and a White steamer 
third in 41 minutes, 35 4-5 seconds. 

A 50-horse-power Richard-Brazier car made the time 
of 26 minutes , 3 8  ?-r; seconds ; and a 20-horse-power 
double-opppsed cylinder Buick, 36 minutes, 25 seconds. 

The day after the conclusion of the hill climb, which 
was held on July 17  and 1 8, the tourists for the Glid­
den trophy ran to Concord, N. H., a distance of 103 
miles. Heavy thunder showers were encountered, and 
twice the Packard truck skidded off the road.  All the 
machines reached Concord safely. The following day 
a run of 99  miles was made to Worcester, Mass. , where 

Fast Long-Distance Trains i n  Great Britain. 

Owing to the great success that attended the d e­
velopment of fast long-distance express trains by the 
various railroads of Great Britain last year, these 
services are considerably extended for this season. 
The feature of these trains is not only great accelera­
tion in speed, but the absence of intermediate stops 
upon long distances. The most important of these new 
services is the introduction of non-stop expresses upon 
the London and North-Western Railroad between 
London and Liverpool, which are to cover the distance 
of 192 miles in 208 minutes, equivalent to a speed of 
55 .307  miles per hour. The distance of 196 miles be' 
tween London and Leeds is to be accomplished by 
certain of the Midland Company's trains without any 
intermediate stoppage in 225 minutes-5 2.22 miles per 
hour ; and 210 minutes required by the expresses of 
the Great Northern Railroad between the same two 
cities, a speed of 56 miles per hour. The Great 

Western Railroad is  main­

In the free-far-all  contest 
.a four-cylinder, 60-horse­
power Napier car, driven by 
W. H. Hill iard, won in 20 
minutes, 58 2-5 seconds. 
This was 3 minutes, 41 1-5 
seconds better time than 
that made last year by 
Harry Harkness on his 60-
horse-power Mercedes ; and 
the new record was made 
de�pite the fact that the car 
stopped at least half a,  min­
ute on the way up, because 
of a broken battery wire. 
The most sensational per­
formance of all, however, 

An 8-Horse-Power lUaxwel1 Runabout l\Iaki n ;.:,'  a 'rUl'll on the Way up the lUountain. 

taining the non-stop ex­
presses between London and 
Plymouth, which it success­
fully introduced last year. 
In this case the distance is 
245 %, miles, and is covered 
in 265 minutes, which is 
equal to 55 .64  miles an 
hour. This is the longest 
non-stop run in the world, 
and in view of the many 
difficult gradients on the 
road, the average speed is 
a creditable one. The fast­
est speeds, however, are be­
ing recorded upon the Great 
C entral Railroad between 
London and Sheffield; 1 6 4 :}i 
miles in 170 minutes, 58 .14 
miles per hour. As, how­
ever, for a distance of 38  
miles this Great Central 
runs over the track of the 
Metropolitan Railroad, speed 
has to be l imited ; but be­
tween Aylesbury, where the 
Great Central road com­
mences, and Sheffield, a dis­
tance of 1 2 6 %  miles, the 
journey is covered in 120  
minutes, which represent3 
a speed of  63 .37  miles PCI' 
hour. In point of  distance 
this is the fastest express 

This l i ttle two-cyl mrlcr car made the best time of any gasoline macbine in the 851-1 .4!i2 poll n tl cla�s.  It olltained second place in 51 
minutes, 4n· .sr.cond�, being bea ten only by a 15·hofBe-powcr RUmley f]tcam machine. 

Kellogg; on His Indian l\Iotor Cycle l\Iaking the Climb in 2 0  lUinutes, 59 1 -5 Seconds. 

Tbis remarkable performance, wbicb was accomplisbed in· on!y� of a ,econd more time than that req uired by the 6O-h orse 
power Napier car, was made by a 3-borse-power two-cyliFdcr mo tor bicycle baving the cylinders placed like a letter V. 

Hilliard's 60-Horse-Power NapIer Ascendiug the l\Iountam in 2 0  
lUinutes, 5 8  2-5 Seconds. 

Tbis record, whicb i8 3 minutes 41} seconds be Iter tban that of last yeur, was made despite a 
stop to repair a broken battery wire. 

RESULTS OF THE SECOND " CLIMB TO THE CLOUDS " UP MOUNT WASHINGTON. 

and the one which caused the greatest surprise, "\Vas 
the dash up the mountain of the 3-horse-power Indian 
motor bicycle mounted by Stanley F. Kellogg. The 
rider did not dismount from start to finish.  Nearly 
3 miles from the summit he  ran into a dense fog, 
which made the ride all the more dangerous. But in 
spite of all difficulties, he reached the top of the 
mountain in the remarkable time of 20 minutes', 59 1-5 
seconds. A second Indian machine of the same power 
also made the climb in 22  minutes, 4 2  seconds. A 
Stanley steamer driven by F. E. Stanley made the 
second best time in 22  minutes and 17  seconds. 

In the light-weight class, for cars weighing from 
557 to 851 pounds, the Stanley steamer was again firs t 
in 30 minutes, 34 3-5 seconds ; while a 16-horse-power, 
four-cylinder air-cooled Cameron machine was second 
in 1: 03 : 24 2-5 , and a 10-horse-power Crawford car 
third in 1 :  11 : 35  2-5 . 

In the contest for runabouts sel l ing for $650  or 
less, two Oldsmobiles made the climb in 56 minutes, 

some excitement was caused by the a rrest of eight of 
the tourists for exceeding a local speed l i mit of 1 2 
miles an hour on the outskirts of the town of Leicester 
when on their way to the White Mountains the week 
before. Two constables claimed that they timed the 
cars for a distance of 300 feet at the foot of a hill 
just before they made the ascent of another one. No 
warning was given that speed should be reduced, and 
the constables took advantage of  the contestants' lack 
of knowledge of the local ordinance to mulct them $17 
apiece. Such treatment of tourists in the State of 
Massachusetts, especially when they were making a 
reliability run under the auspices of the American 
Automobile Association, only goes to prove the mis­
take of legislators when they frame laws making pos­
sible a different opeed limit for every h:; mlet, vil lage, or 
town. The abolishment of the speed limit altogether, 
and the making of arrest possible only for furious Dr 
dangerous driving, i s  the only proper way of curbi n g  
the men with scorching propensities. 

in Great Britain. Notwithstanding the speed of these 
expresses, extraordinary precaution is  taken to insure 
the safety of passengers. Some idea of the extent of 
these precautions may be gathered from the fact that 
pn the round trip between London and Liverpool, a 
train is controlled by over three hundred semaphores. 

• 1 " 1 . 

The earl ier wooden and iron bridges were built very 
much in the same manner as the ancient Roman 
bridges, in accordance with empirical rules, by practi­
cal men who had no accurate knowledge of the strains 
produced on the various members of a stru(; ; ure by the 
exterior forces, but who were men of unusual construc­
tive ability and sound judgment, who had to depend 
upon their own resources and natural instinct, experi­
menting with models and profiting by previous fail­
ures. Practice always preceded the science, thus the 
structu ral systems were invented before their theory 

wa.s developed. 
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A NEW GAME OF TABLE BILLIARDS. 

In addition to the great inventions that are of util- . 
ity to man, there are certain minor ones that are de­
signed to minister to his amusement . . To this latter 
class belongs the game of table billiards recently de­
vised by Herr Kogel, and illustrated in the accom­
panying picture. The appa ratus consists of a circular 
flat-bottomed box supported by a stationary foot, two 
leveling screws, a spirit level, a s et of balls, and a top. 

TABLE BILLIARDS. 

The leveling screws and spirit level per�lt of quick­
ly giving the box a horizontal position upon any sort 
of table. Along the periphery of the box, internally, 
there are apertures forming entrances to . channels ar­
ranged beneath. The two series of these apertu res 
situated on each side of the wall of the box communi­
eate with corresponding channels, and the two situated 
in the median axis communicate with the median 
channel. The channels open into a partitioned case 
['laced in front. 

In order to play the game, eight or twelve balls are 
placed upon the bottom of the box, and the top is then 
spun by means of the thumb and forefinger. The top 
is of a square section beneath, and, during its revolu­
tion, throws the balls, which at the outset are as­
sembled at the center of the box, to the sides of the 
latter, whence, rebounding, they traverse the bottom, 
and finally assemble anew at the c enter, 
whence they are again thrown by ' the top 
against the sides. During their motion, a 
certain number of the balls enter the aper­
tures in the side of the box, and, following 
the corresponding channels, reach the com­
partments of the case beneath. After this 
the number of balls in each compartment 
are counted, and the player making the best 
score wins the game. 

• • •  
A NEW METHOD O F  HANGING WINDOW 

SASHES. 

Scientific American. 
evident that the window can be opened as wide as any 
sl iding sash window. If desired, the lower sash may 
be swung out at the top without raising the bottom, 
which is bolted to the frame, as in Fig. 2. A window 
may be thus locked open at night, p roviding an ample 
circulation of air without fear of sneak thieves. This 
arrangement, it will be seen, opens the window at the 
center to admit fresh air which, owing to the inclined 
position of the sash, is  directed upward to prevent a 
draft. The impure air at the same time flows out at 
the top.  Fig. 3 shows the window opan 
at top, center, and bottom. A false sill  
is hinged to the lower <sash, and this 
may be swung down to close the opening 
at the bottom of the window, if desired. 
When the window is  closed, as in Fig. 1, 
the levers, A, act to jam th e  sashes 
tightly against the parting bead, ren­
dering the window watertight. If, in 
case of a driving rain, any water should 
l eak past the parting bead, it would be 
caught in the grooves, C, and flow back 
to the sill .  By avoiding the use of 
weights, the windows may be  made 6 
inches wider on each side, providing a 
material increase in the light area of 
such buildings as factories and the like. 
This window construction also offers 
the further advantage that the glass 
m ay be cleaned from the inside of the room. The 
bottom sash may be unbolted and drawn in to bring 
both sides within easy reach for cleaning. To clean 
the outside of the upper sash, a portion of the parting 
beading is removed by turning the thumb-screws, B, 
which permits the sash pins to slide out of the grooves, 
C. The sash may then be swung inward on the levers 
as a fulcrum to the pOSition shown in one of our illus­
trations. The inventor of this improved window is an 
Australian, Mr. Alexand er Knox, now at 703 Times 
Building, New York city, N. Y. 

When the long-distance wire now being laid between 
Denver, Omaha, and Kansas City has been completed, 
there will be a direct telephone communication between 
New York a

.
�

n� San Francisco, which are n early 4,000 
miles apart'l 

c 

FIG . 2 .  FIG. 5. 

AN IMPROVED PIPE WRENCH. 

An improved pipe wrench has recently been in­
vented, which may be quickly adjusted to take various 
sizes of pipes or nuts, and which will act with a maxi­
mum of power without unduly mutilating or marring 
the article gripped. Furthermore, the gripping jaws 

. will be readily disengaged from the article when pres­
sure is released from the handle. In the illustration 
a portion of the handle, A, is shown. This, it will be 
observed, terminates in a Y-shaped jaw, in which a 

AN IMPROVED PIPE WRENCH. 

serrated steel piece is s et. A yoke strap on the handle 
carries a pawl, B, which engages teeth formed in the 
upper edge of the handle. The strap also carries a 
pair of arms, which at their outer ends are pivoted to 
the rear yoke head, C. The latter is connected by 
two links with the forward yoke head, D, which at its 
lower end carries a jaw pivoted thereto. In use, to 
adjust the wrench to any desired article, the pawl, B, 
is lifted by d epressing the end, G, then the jaws are 
moved against the article. On releaSing the pawl the 
spring, E, presses it into engagement with the teeth 
on lever, A. Then, when the lever, A, is moved, the 
jaws are brought together with a powerful gripping 
action, due to the leverage of the yoke heads and links. 
The wrench has a wide range of adjustment, which is 
limited only by the stops, F, coming in contact with 
the yoke strap. The inventor of this improved wrench 

is Mr. Patrick F. Duross, of 57 North Pierce 
Street, Flushing, New York. 

. � . . .  
Mi ne Expl os ion  .. , 

Something decidedly original in the hang­
ing of window sashes is illustrated in the 
accompanying engravings. '  It  consists in 
linking together the two sashes of the win­
dow in such manner that the w eight of one 
serves as a counterbalance for the other. 
No sash-cords, weights, or pulleys are neces­
sary, and the disadvantages attending their 
use are thus entirely avoided. The space 
taken up by the sash weights is considera­
ble, and in some cases architects find it. 
almost impossible to make room for them. Various Positions Occupied by the Countflrbalanced Windows. 

There is a peculiarity often manifested In 
regard to the evidences of violence at dif­
ferent points. Too often it is assumed that 
a fresh body of firedamp or a keg of powder 
has been exploded at such points . The great­
est violence is generally manifested at the 
point developing the greatest resistance, 
when that resistance gives way under the 
pressure. The expanding air of an explo­
sive blast may cushion from one point in 
the mine to another. A temporary cushion­
ing of the blast by a contracted passageway, 
or other heavy obstruction, may have the 
effect of transferring the pressure from the 
starting point, where destFuctive violence 
is usually manifest, to a point where the 
obstruction was met. This cushioning ef­
fect may be so complete that between these 
two points there is p erhaps l ittle sign of 
the passage of the blast in that direction. 
There is  seldom any evidence. of violence 

The cords, too, are in time weak­
ened, either by wear on the pul­
leys or decay, and are l iable to 
break. But aside from this the 
sash must fit loosely in its frame 
so that it will slide freely, with 
the result that the  window is 
drafty and rattles in windy 
weather. That the new con­
struction possesses none of these 
disadvantages will be apparent 
on studying the accompanying 
engravings. The sashes are con­
nected at their sides by l evers, 
A, fulcrumed at their centers to 
the window frame. The upper 
sash is provided near the top 
with a pin at each side adapted 
to travel in a groove in the win­
dow frame, and the lower sash 
is provided with bolts, D, which 
serve as pins but which may also 
be pushed home to lock the sash 
in various positions. When the 
lower sash is raised its upper 
end swings outward and the up­
per sash is lowered, owing to the 
l ever connections, A. Fig. 4 
shows the window open to its 
fullest extent ; but if the l evers, 
A, are made longer it will be 

Top Sash :Swung in for Cleaning. Cleaning the Lower Sash . 

A NEW METHOD OF HANGING W INDOW SASHES. 

manifested inby . or toward the 
face  from the initial point of an 
explOSion, owing to the cushion­
ing of the air in this direction.­
Mines and Minerals. 

Until 1847, when Squire Whip­
ple, the modest mathematical in­
strument maker, who, without 
precedent or example, evolved 
the scienUfic basis of bridge 
building in America, correct 
methods of computing the 
strains in framed structures 
were not known. A few years 
later, in 1851, Herman Haupt 
published a book on the theory 
of bridge construction. About 
1850, after the building of rail­
roads had advanced, the educat­
ed engineer commenced to .exert 
his infiuence in the art of bridge 
building, and, from that time 
forward, steady progress was 
made. The period from 1850 to 
1860, therefore, may be regarded 
as an epoch in the history of 
American bridge building;  the 
time when the bridges designed 
by Fink and Bollman first cam€ 
into use. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

TELEPHON E ATTACHMENT. - F. F. 
HOWE, Marietta, Ohio. This invention i s  an 
improvement in telephone-receiver supports ; 
and it consists of a universal jointed arm 
which holds the receiver and permits the latter 
to be moved Into position against the ear. 
This movement works a lever which Is con­
nected with the switch of the telephone In 
such manner as to cut the receiver into circuit. 

AUTOMAT IC TAKE-UP DEVICE FOR 
'.rE LEPHONE C ONN ECTIONS.-F. B. LONG, 
Los Angeles, Cal.  One of the principal ob­

j ects of the inventor I s  the provision of means 
for storing the electrical c onnections for the 
receiving and transmitting instruments of an 
ordinary telephone in such manner that dur­
Ing the time the instruments are hung up or 
out of use there will be no slack or loose por­
tions of the connections hanging about the 
telephone. 

TELEPHONE ATTACHMENT. - V. REB-
HUN, Schaghticoke, N .  Y. The more particular 
object of this inventor is to p rovide means 
for Improving the acoustic effects of the re­
ceiver, to enable the operator to avoid holding 
the receiver by hand, to enable the receiver to 
be adjusted to various positions of the head, 
and to accommodate the receiver to the use of 
persons whose hearing in one ear i s  better 
th.an in the other. 

ELECTRIC TEMPERA'f'URE-ALARM. - C. 
P. HEPLER, Smithton, Pa. The invention re­
fers to a device for application to a receptacle 
and designed to give a signal when any cer­
tain predetermined temperature Is · reached In 
the rec eptacle. The principal objects are to 
p rovide an alarm· which can be easily set for 
any desired temperature, which wlll  be en­
tirely automatic in operation, useful In a large 
number of different kinds of business-as, for 
example, distilleries, breweries, bakeries, con­
fectioneries, etc.-and which will be simple In 
construction and easy to maintain. 

Of Interest to Farmers. 

LEVELING ATTACHMENT FOR SEPA-
' 

RATORS.-O. G. VOLD, Dawson, Minn. The 
obj ect of the Invention Is to provide a new 
and Improved leveling attachment for portable 
grahl-separators and similar machines on 
wheels and arranged to permit convenient ap­
p lication to the machine w ithout altering the 
construction thereof and to form level furrows 
for the wheels of the machine to stand in. 

TANK-HEATER.-W. DIXON, Kimball ,  Minn. 
The object of this Invention is  to p rovide a 
heater arranged to prevent the seam of the 
heater-body from coming In contact with the 
burning fuel,  to p revent the seam from be­
coming leaky, and at the same time providing 
a space within the heater-body unobstructed 
by the draft-flue to provide ample space for 
the burning fuel. It  relates to the care of live 
stock, Ilnd more particularly to heaters for use 
in .�tock-tanks to prevent the contents from 
freezing. 

FURROW-OPENING D I SK. - H .  C .  Hnf, 
Liberty, Ind. - The Invention r elates to Im­
plements which comprise rotary disks in their 
make-up, which disks roll upon the ground as 
the Implement advances. While Intended to 
be used especially In connection with furrow­
openers when used In planters o r  seedlng­
machines, i t  should be equally useful In the 
construction of disk harrows and other agri­
cultural Implements employing disks for any 
purpose. Improved means are p rovided for at­
taching the disks. 

MACHINE FOR TOPPING BEETS.-A. H. 
KRAMER, Montevista, Col . The purpose of the 
Improvement Is the p rovision of durable and 
effective devices for topping the beets and 
means for controll lng the topp ing devices,  so 
that whether or not the beets extend more or 
less out of the ground a l l  of the beets wlll  be 
topped in a uniform manner. It  may be 
quickly brought Into action and a s  rapidly and 
readily carried out of action, on entering or 
leaving a field.  

BROODER.-G. H. LEE, Omaha, Neb. The 
object of the Inventor Is to produce a brooder 
of simple construction provided with Improved 
means for diffusing the heat supplied thereto 
and provided also with an improved arrange­
ment for hovering o r  covering the chicks 
within the brooder, one of his purposes being 
to prevent the tendency to crowding of . the 
chicks In the heated space. 

INCUBATOR. - G. H .  LEE, Omaha, Neb. 
'('he Inventor' s object In this instance Is the 
provision of a construc tion which conduces 
toward a thorough clrcuiation and uniform 
heating of the air within the incubator, at the 
same time shielding the eggs from direct air­
currents. The construction facilitates separa­
tion of newly hatched chicks from the eggs 
and also from chicks previously hatched and 
provides also an arrangement whereby it will  
be unnecessary to open the main door of the 
in�ubator in order to remove chicks from the 
iI<terior. 

Of General Interest. 

MAIL-POUCH HANGER AND SHIELD.­
G. A. CLARK, Nashville,  Tenn. The aim of 
this improvement Is to provide a device 
whereby one or more pouches may be sup­
ported between the arms of the mall-crane, 
and to the manner in which such mail-pouches 
may be p rotected from contact with the re­
ceivers of the mall·pouch catchers. 

Scientific Am.erican 
TENT.-T. D. MCCALL, St. Louis, Mo. This 

Invention Is  in the nature of an Improved 
tent of the same general character a s  those 
heretofore patented . by Mr. McCall ,  the same 
being light portable tents with the canvas 
tloors forming a part of the tent. It i s  de­
signed to provide a tent of this general  char­
acter which may be used singly or in pairs to 
form a larger shelter-tent. 

C O MBINATION HAT, COAT, AND UM­
BRELLA RACK.-A. ABELSON, New York, N. 
Y. In the p resent p atent the invention has 
reference to combination-racks for the storage 
of articles, and more particularly to the type 

· of rack suitable for storing hats, coats, and 
umbrellas so a s  to render the same com­
paratively secure. Piracy of articles Is p re­

vented by the fact that only a key of a certain 
type can be used to move the sl iding plate or 
bolt from Its position. 

EDUCATIONAL DEVICE.-J. B.  OLIVERA, 
Matanzas, Cuba. One purpose of the inven­
tion Is to p rovide a means whereby children 
or students may not only familiarize them­
selves with letters of the alphabet, but may 
arrange them In words o r  series of words, and 
whereby the device may be p laced on the desk 
of each student and a similar device be em­
p l oyed by the instructor to give the initial 
Idea of the grouping of letters to form . words, 
leaving pup i l s  to themselves afterward to 
spell  out the different words. 

BARBER' S ANTISEPTIC UTENSIL. - H .  
ROSENTHAL, N e w  York, N. Y .  In t h e  present 
patent the Invention has reference to barber's 
supplies ; and the Inventor's object is the pro­
vision of a new and improved barber's anti­
septic utensil,  Insuring to the person to be 
shaved a t  a barber-shop the use of an anti­
septic-cup, an antiseptic brush, and antiseptic 
soap. 

LEGGING.-J. W. I'YNCH, Ripon, Wis. One 
purpose . of the improvement is  to so construct 
a legging that it will lace a t  the front and so 
that the front will  be open for the introduc­
tion of the foot only a portion of the length 
of the legging, the lower part of the fron t 
being permanently closed by a folding tongu e .  
Further, to so locate and hold the lace at the 
bottom of the legging that It will  not drop 
under the foot while the legging Is being placed 
upon the person. 

HOSE·COUPLING NUT.-W. C.  C .  MILLER, 
Vacaville, Cal. The aim of this Inventor i s  
t o  provide details of construction for a nut 
which adapt it  for a speedy and reliable 
connection of an end of a hose having the nut 
thereon with the threaded nozzle of a fire-plug 
and also for an Instant connection o r  detach­
men t of two sections of hose, one section 
having the Improved nut on Its end and the 
other section a male-threaded nipple, forming 
a reliable water-tight joint-coupling between 
the hose ends that are detachably connected 
by means of the improvement. 

COUPLING.-R. G .  McDOWELL, Anaconda, 
Mont. This coupling is Intended for joining 
sections of pipe and hose and also for use In 
connecting nozzles and fire-plugs and various 
other analogous uses. It comprises mating 
section s  fitting one within the other, the 
coupling having a peculiar packiug, making a 
hermetic joint and the outer section carrying 
a peculiar spring-dog capable of projecting a 
part through an opening In the outer section 
Into engagement with a shoulder on the Inner 
section, thus removably yet securely holding 
the sections engaged. 

HOISTING DEVICE.-J. KAMBl SH, JR., 
Piney, W. Va. The Intention in this case is 
to provide a new and Improved hoisting de­
vice, more especially designed for raising and 
lowering deep-well tubing, pump-rods, and the 
like, and arranged to allow c onvenient and 
quick raising and lowering of a load without 
much expenditure of power. 

S HOE-LAST.-A. R. GARROD, New York, N.  
Y .  The principal obj ect of the invention is  to 
p r ovide a shoe-last of a construction by which 
to Impart to the tread o r  under surface of 
the sole of a shoe made thereon a curvature 
or form tending to tum the foot of the wearer 
of the shoe in an outward direction In the 
act of walking. 

STANDARD FOR SUPPORTING WIRES.­
W. V. GILBERT, Port El izabeth, Cape Colony. 
This invention I s  peculiarly valuable for pur­
poses of fencing. It relates !pore particularly 
to a certain form of standard made, p refer­
ably, of sheet metal and formed from a blank 
of such metal bent into suitable conformity 
to be driven Into the earth and to support 
the wires or cables, the standards being par­
ticularly adapted to be nested in order to save 
transportation expenses and possessing many 
constructional advantages. 

SKIRT-GAGE.-FRANCES M. DE LEON, New 
York, N. Y. This invention concerns itself 
especially with the construction .Of a skirt­
gage, which Is to facilitate the fitting of the 
skirt with respect to its length. The object 
i s  to p roduce a gage which will  not only enable 
the skirt to be marked at the desired point at 
which the lower edge should be turned up, but 
also to provide an arrangement whereby the 
ac curacy of the measurement is much en­
hanced. 

PROTECTING BOX OR CASING. - H. W. 
CLARK, Mattoon, I I I. This Improvement is in 
boxes· or casings for housing water-meters, 
stop-eocks, valves, and other water appliances 
and oil and gas appliances and dlstributers, 
also telephone and other electric conductors 
and appliances and protecting them from Im-

proper access or Injury by contact and frost 
either below surface of ground or expo;;ed 
p laces. The Invention re lates particularly to 
an improvement In the lid applied to the neck 
of the box-cover and means for fastening it, 
whereby It Is  held when In use yet adapted 
for detachment to allow access to enclosed 
meter for reading, detec ting leaks, etc. 

BOTTLE.-R. G. DAVIS, Hot Springs, Ark. 
In the present patent the Invention has refer­
ence to improvements In bottles of the non­
refillable class, the object being to provide a 
bottle of this character that will  be of simple 
construction, practical to manufacture, with 
the valve mechanism so arranged as to pre­
vent refilling, but permitting the ready outtlow 
of l iquid. 

SURGICAL APPLIANCE.-A. BRESLIN and 
J.  LEE S ,  Summlthlll,  Pa. The object of the 
Invention i s  the provision of an appliance 
adapted for attachment to the body of a 
patient or sleeper to frustrate his attempts t o  
turn t o  an Inclined or other position a n d  t o  
retain him in t h e  desired position without dis­
turbing o r  awakening him. It is  an Improve­
ment upon one for which the inventors have 
fi led an application for patent, which has been 
allowed. 

SLEEVE-PROTECTOR. - HELEN GARDNER, 
New York, N. Y. In the present patent the 
invention has reference to p rotectors for the 
sleeves of garments, having for its principal 
object the p rovision of an effective device of 
this class which while maintaining its position 
will neither Interfere with the garment nor 
the mo vements of the wearer. 

FOUNTAIN·BRUSH. -! W. L. PUN, Che­
cotah, Ind. Tel'. In the present patent the 
Intention of the Inventor is  the p rovision of 
a brush of this character which shall be 
adapted to contain and supply shampooing 
powder or· fluid made Into lather by the water 
supply through the brush and at the same 
time be useful for general bathing or washing 
purposes. 

HOSE-COUPLING. - J. D. O ' BRIEN, Mul­
lan, Idaho. ' The princip a l  objects of the In­
vention are the provision of a secure device 
which may be readily connected and discon­
nected. The means provided make a tluld 
tight joint, effectuaI\y p reventing leaking. Un­
coupling the members I s  readily done. 
Uncoupling cannot accidentally occur under 
pressure o r  twisting of the hose. The packing­
ring wlll stay i n  place whether members are 
coupled or uncoupled, but yet may be readily 
removed and renewed. There are no threaded 
o r  similarly-movable elements to effect the 
closure. 

Hydraulic •• 
WATElR·WHE EL.-T. LAMBETH, Rachel, N. 

C. In this instance the invention p ertains t o '  
improvements In water-whe e l s  o f  t h e  under­
shot type, the object being to p rovide a sim­
p l e  and novel means for positively moving the 
blades outward to receive the water-pressure 
and moving them inward or Into the wheel­
body upon leaving the water, thus preventing 
back p ressure. 

W ATE R-ELEVATOR.-J. J. POWERS, Cen­
tralpark, N. Y. In Mr. Powers' patent the 
Invention has reference to improvements on 
apparatus for elevating water from wells, t h e  
object being to provide a water-elevator of 
simple and novel construction and In which 
the water i s  forced to the p oint of discharge 
by air-pressure. 

Machines and Mechanical Devices. 

SA W-SET.-C . DIENER, New York, N. Y. 
One purpose of the invention is the provision 
of an effective saw-set adapted for use In con­
nection w ith any character of saw, one which 
can be conveniently operated and which will 
have a hammer action, enabling the teeth or 
the saw to be set as accu rately and readily 
outside of the shop a s  at a bench within the 
shop. 

THREAD TWISTING AND WAXING MA­
CHINE.-A. H. · FORSYTHE, Sarcoxie, Mo. The 
invention pertains particularly to Imp rove­
ments In machines for twisting together a 
plurality of threads and waxing the same for 
use in a leather-sewing machine, an object 
being to provide a machine for this purpose 
that will be simp l e  in c onstruction, positive 
in action, and that may be readily attached 
to a sewing-machine. 

DRYING APPARATUS. '--- G .  STIFF, Nor­
wich, Conn. The invention refers particularly 
to Improvements in vacuum-driers, the object 
being to provide a drier In which material to 
be treated may be readily p laced and removed 
therefrom. When the trays containing ma­
terial to be treated are in the chamber the 
door is closed, thereby forcing the trap into 
position and making steam-tight connections, 
and steam Is admitted and passes through 
tubes into the chambe rs of the trays, then 
pas'ses around the ends of partitions and out 
through . exhaust tubes. This exhaust-steam 
passes Into spaces around the vacuum-cham­
ber, the water of condensation tlowing away 
by Its own gravity. 

CAM-FINISHING MACHINE. - G .  MEYER, 
Griinhof, near Stet tin, Germany. Mr. Meyer's 
Invention relates to a machine for finishing, 
with the aid of a file, cams which have been 
coarsely worked by a milling-machine or other 

Hardware. machine-tool and possess such a shape as to 

WRENCH FOR THRESHING-CYLINDERS. be capable of engaging and sliding In slots 

-M. MAHLEN, Osakis, Mlnu. This Invention 
relates to wrenches used in applying the nuts 
which retain the teeth of threshing-cylinder s  
u p o n  t h e  b a r s  thereof. The object Is to pro­
duce a wrench which Is so formed as to enable 
the same to be applied readily In practice,  
certain parts of the said wrench having useful 
functions In connection with the straightening·  
of the teeth of a threshing-cylinder where they 
have become bent or twisted. 

Heating and Lighting. 

FURNACE. - G. S.  KENT, Buffalo, N. Y. 
One purpose of the invention is to p rovide an 
Improvement upon a furnace for which a 
former patent was granted to Mr. Kent, the 
main object of the Invention being to so con­
stru �t a furnace that it will  be an overdraft­
furnace and w i l l  have a vast capacity for pro­
ducing heat and which will  thoroughly burn 
tine coal before the fuel can escape to the 
a sh-pits. 

STRAINER AND SE PARATOR. - J. G. 
ANSON, San Franc isco, Cal.  The aim of this 
Invention I s  to p rovide a strainer and sepa­
rator more especially de signed for use In 
steam-generating plants . using crude oll a s  a 
fuel In furnaces and the like and arranged to 
separate the water from the oil ,  to Insure a 
thorough straining of the 01 1 previous to the 
latter reaching the burners, and to allow quick 
and convenient cleaning of the device. 

Household Utilities. 

with parallel faces. Such cams have an equal 
diameter in certain directions and are used in 
many machines-for instance, In sewing mao 
chines. Cams finished on this machine will be 
superior to those by hand, since the file is 
mechanlca\Iy and positively guided. 

COIN-DI STRIBUTER.-C. H.  HALL, Fresno, 
Cal.  The claim of the inventor as an object 
of his invention Is the provision of a new coln­
distributer which i s  simp le in construction, not 
l iable to easily get out of order, and arrap.ged 
to distribute the assorted coins according to 
their size and value and In the proper sequence. 

MECHANICAL MOTOR.-E. PUTNAM, Ross­
ville,  I I I .  This Improvement relates to a me­
chanical ILotor for elevating materials o r  for 
driving machinery of various sorts. It  is  par­
ticularly useful in connection with animal­
power as contradistinguished from use In 
transmitting engine-power. It is particularly 
adapted for use In driving grain dumps and 
elevators, especially In case steam or other 
engine power is not practical or convenient. 

MACHIN E FOR SHARPENING AND RE­
PAIRING DRILLS.-J. J. BROSSOIT, Grand 
Rapids, Wis. The apparatus is  for operation 
on rock-drllls,  particularly the usual cruciform 
drills, by which to sharpen, re-shape, and 
otherwise repair the drills.  It comprises 
means for mounting and moving the drlll  
toward and from the tools of the apparatus, 
these tools furnishing means for reshaping the 
drill  and acting on the edges thereof to sharpen 
the same. Preferably the shaping-tools are In 
the form of an anvil and hammer, between 
which the point of the drill I s  introduced, 
means being provided so as to give the drills DOOR-HANGER.-H. LOBEL, New York, N. 
the usual V-shap ed edge. Y. The invention refers to improvements In 

hanger s  for sl iding doors, the object being to TICKET-COLLECTING APPARATUS. - H .  
provide a hanger of simple construction and L .  D E S  ANGES, New York, N. Y .  T h e  Inven­
having means for so suspending a door that It tl on refers to an apparatus particularly in­
will  hang in direct downward allnement with tended for use in connection with steamboat 
the slide-bearings, thus preventing any vertical and railway systems to co\Iect admlssion­
strain on the sliding member, and therefore tickets from the passe�gers as they pass 
p e rmitting an easy sliding movement of the aboard the train or boat. I t  Is not, however, 
door. l imited to this p articular use and may be em-

SUPPOR'I' FOR BED-BOTTOMS. - C .  L. ployed under various other analogous condi­
HARRELL, New York, N. Y. Mr. Harrell's In- tions. The principal object is to so construc t 

vention pertains to supports for springs or and arrange the apparatus that fraud on the 

other bed-bottoms. H i s  principal objects are part of persons In charge will  be impossible. 

to provide such a device which may be readily CHUCK.-C. O. BERGMAN and M. ELMER, 
attached and which will furnish a general Hastings, Mich. Among other things this in­
yield or sp ring e ffect to the entire bottom venti on has for an object to p rovide for con­
structure, even at the ordinarily-rigid edges. veniently holding the work on machines. In 

KITCHEN-CABINET. - H. CLARK, Whlte- operation, when centering a piece of metal too 
fish, Mont. In this case the invention has large to be held In the milling-mach ine o r  
reference to Improvements In kitchen-cabinets shaker-chuck, two prick-punches are m a d e  upon 
particularly adapted for the use of pastry- one side of the piece and one upon the other, 
cooks, an object being to provide a kitchen- and three spurs are manipulated so as to enter 
cabinet so arranged that the several Ingredl· the prick-punches and securely hold the work 
ents required for use will  be conveniently at in place. Means are provided for securlnr 
hand. I both long and delicate adjustments. 



Prime Movers and Their Accessories. 

EXPLOSION-ENGINE. - R. O.  LE BARON, 
Pontiac .  Mich. The object in this case is to 
provide a gas. gasolene. or  the like explosion­
engine arranged to utilize the expansive power 
of the gas to the fullest advantage and to 
allow running the engine with th e  greatest 
economy. Mr.  Le Baron does not limit him­
self to the number of pairs of cylinde r s  as 
the same may be varied and two o r  more than 
three pairs may be used and connected with 
cach other for p r oducing the desired result. 

DRAFT-DRIVEN GENE RATOR. - W. n. 
JOlWAN, Hays.  Kan.  This invention relates to 
engines, the inventor ' s  more partieular object 
being to economize the draft thereof in such 
manner that when the draft i s  excessive it 
may be used to operate machiuery, thus utillz­
iug a certain amount of power otherwise 
wasted. It is of peculiar value upon locomo­
tives, where under certain conditions the 
draft requires to be frequently shut off. 

Scientific American 
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send you the name and address of the party desir­
ing the mformation. in every ('ase it is neces­
sary to give the nUlllber o f  the inquiry. 

M U N N  &; CO. 

MarIne Iron Works. ChICa2'o. Catalogue free. 

] nq u i r y  N o .  7 0 ,,- a .-li'or makers and dealers in 
novelties and newly patented articles. 

.. U. S." Metal Polish. Indianapolis. Samples free. 

I nquiry No. 7'07'6.-For manufacturers of self· 
propelling invalid chairs. 

H I IS TS TO CORRllJSPOl'lDli:NTS. 
Names a.nd Address must accompany all letters or 

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

References to former articles or ans,"\'ers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will hear in mind that 
some answers require not a little research, and, 
thollgh 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. 

Scienti:fic AmericP.n Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt ot 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 
-----------------------------

( 9703 ) J. L. W. asks : Will you kind 
Iy inform m e  as to the relative speed of l ight 
and electricity ? A. Electricity travels in 
space with the speed of light. Indeed, light is 
simply a n  electromagnetic disturbance o f  the 
ethel' of space.  In wires and through matter 
electricity travels with other lower velocities. 
See Watson ' s  "Physics," price $3.50 ; 'rhomp­
son's "E lectricity and Matter," $1.25,  or 
Thompson's "Elementary Electricity," price 
$ 1 .50. 

( 9704 ) H. A. K. says : I have a hoI 
low cylinder 1'4 inches diameter by 3 inches 
high. How many cubic inches of air will  be 
c ompressed into it  at 100 pounds p ressure per 
inch ? At 200, at 300, at 400, at 500 ? I 
the height of the cylinder is cut in half, how 
many cubic inches will it contain at the same 

. p ressures ? What is  the rule for finding the 
volume of air compressed into a given space a 
a given p ressure ? What books treat on the 
subject. A.  Your cylinder contains 3.68 cubic 
feet of air at atmospheric p ressure. At 100 
pounds pressure i t  will  contain 3.68 time 

1 14.7 

ROTARY ENGINE.-J. P. BRUYERE, Pas­
saic, N. J. A purpose of the inventor i s  to 
provide an effective construction of rotary en­
gine, and one which will  be economic i n  the 
use of  stearn. A further purp ose is  to so con­
struct the engine that a piston is  located in 
a casing, both of which parts may be employed 
as drivers, and wherein each i s  mounted to 
revolve relatively to the other. Another is 
to provide the engine with a simply-applied 
and readily-effective reversing mechanism and 
cut-off. 

2d-hand machinery. 'Valsh's Sons & Co., N ewark, N.J. 
] n q uiry 1\ o .  '10,. ,.. . -For dealers in colored cellu. 

loid goods, also cellulOId in the crude stdte. 
( 9699 ) L. F. P. says : In your highly --- = 28.8 cubic inches. At 200 pounds per 
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Raihvays and Their Acce .. sories. 

l'erforated Metals. Harrington & King Perforating 

Co. , Chi cago. 

Inqu iry 1'1 0 .  7' 0 7'S.- For makers of rubber goods. 

Handl e  & Spoke Mchy. Ober Mfg. Co., 10 Ilell St., 
Chagrin Falls, O. 

Inquiry l'i o .  7'079. -For manufacturers of springs 
wound by a key and run for five or ten minutes. Adding, multiplying and dividing machine, all in one. 
}l'elt & r:l'arrant Mfg. Co., �icago. 

I I1 Q u i r y  N o .  "'OSO .-}l'or manufacturers of and 
d e a i ers in hydraulic rams for use i n  shallow wells or 
ponds. 

'\" ANTED.-Bids for making an article similar to a 

safety pIll. Box 337'. Blairsville, Pa. 

I n qn iry N o .  "' O S l .-For m akers of machinery 
u s e d  in manufacturing dynamite, stumping powder, 
etc. 

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

J U (J u lry 1'\ o. '10S2.-}f'or makerR of ice-making ma­
chinery. 

CONCRETE RAILWAY-TIE.-G. S. MILLER, 

Burlington, Vt. The purpose of the improve­
ment is to provide an economic form of tie in 
which the de vices for seating and securing the 
rails consist i n  box structures having chambers 
to receive spikes and means for removably 
holdi n g  the spikes i n  said chambers i n  firm 
c l amping engagement at their heads with the 
llanges of  the rails, it  being possible to ex­
l' editiously and conveniently replace any dam­
aged spike without disturbing the rai ls or  an 
adj acent spike. Marketers of meritorious inventions and speciahies 

S . thronghout tbe world. Tatem Mfg. Co . . BulIalo, N. Y. FOLDI N G  EXTEN S I O N-S'rEp. - J . 

COXEY, Aberdeen, Wash. The intention in this 
case is to do a way with the small tool or box 
employed to facil itate the landing of passen­
gers from railway-coaches at stations where 
there i s  no convenient p latform and to accom­
plish such result by providing an auxil iary 
bottom step 11a ving folding or swing connec­
tion with the lower step of the usu:lI series 
fixed to the p latform of a coach, and to con­
trol the movements o f  the auxi liary steps hy 
lllrans of a series of levers conveniently op­
erated thro"gh a hal ' d l e  member loc,ned at the 
platform of the coach. 

VEN'l'ILAT I :-; G  MEDn:M F O R  CARS.-C. 
P. BON�]Y.rT, New York, N. Y.  The aim of 
the inventor is to provide means for ventilat­
ing car;;, i n  a thorough manner and without 
subjecting the occupants to drafts. and in t h e  
constl'ucti )n of the :: pp liance to provide mea!1'S 
fOl'o regulating the amount o f  air to be ad­
m itted, the said means being conveniently op­
e rated from t1!e . interior of the cal', and further 
to so construct the upper portion of the cal' 
that the foul air wi\] be sucked out from the 
interior and fresh adniitted. 

Pertaining to Recreation. 

I n q u i ry N o .  '- fl 83 .-For m anufactnrer51 o f  sman 
spring motors, such a� useCl in toys and novelties. 

I sen patents. To buy them on anything. or baving 
one to sen, write Chas. A. Scott. 719 M utual Life Build­
ing, Buffal o, N. Y. 

I n q u i ry 1\" o.  ' 08 4 . -For makers of camera fittings, 
as screws, etc. 

'I'be celebrated " Homsby.Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne :Machine Company, 

Foot of East 138th· Street, New York. 

I n q u iry N o .  7'OS5.-Wanted, second-hand, smal
l 

rail for miniature railroads. 

Gut . strings for Lawn Tennis, Musical Instrum ents, 
and other purposes made by P. F. Turner, 46th Street 

and Puckers A venue, Chicago, In. 

I n (J u i ry No. "- U S6.-For makers of " Buffalo " 
stock w h i }Js. 

Manufacturers of patent. articles, dies, metal stamp. 
ing, screw machine work, hardware specialties, wood 

fiber machinery and tools. Quadriga Manufacturing 
Com pany. 18 Soutb Canal Street. Chicago. 

Inquiry No. 7'OS7' .-For m akers of face masks. 

Absolute privacy for inventors and experimenting 
A well-eq uipped private laboratory can be rent.ed on 
moderate terms from the Eleckical rresting Labor­
atories, 548 East 80tb St . ,  New York. Write to-day. 

I n q u i r y '" o.  7' IlSS.-For manufacturers of a game 
known i:S parlor croquet. 

Manufacturers of all kinds sheet metal goods. Vend ­

i n g ,  g u m  and c h o colate, matches, cigars a n d  Cigarettes, 
am usement machines, m ade of pressed s teel. Send 

samples. N. Y. Die and Model 'Y orks, 5G8 Pearl St. , N. y. 
I ll q u h'Y No. 7089.-For manufacturers of road­

m al�illg machinery, rock crushers, etc. 

W ANTED.-To buy ideas or patents for new articles 
to m anufacture as a side line. ·lVill consider all propo­
sitions. but prefer articles commonly used by the 
popu l a ce_ Briefly give fnll particulars. F. Raniville 
Co . •  Grand Rapids, :\iich. 

esteemed journal I notice with interest the 
development of motive power from the wind­
mill. Would you be kind enough to answer 
the fol lowiug through your columns : Is  it  
necessary that rudder area should be greater 
than blade area ? If not,  why would not the 
mill turn arouud on the transmission shaft ? 
Am I not right in stating that the rudder has 
to hold the mill  against the wind, and also 
against its own force, and consequently the 
rudder area plus its leverage must be greater 
than blade and power area ? We will  a ssume 
there is a five-horse wheel and five horse-power 
is being consumed through the transmission 
shaft. What holds the mill  against the trans­
mi ssion shaft </ If it i s  the rudder, does not 
this rudder exert the five horse-power thrust </ 
A.  Windmills  are constructed in a great many 
ways, some transmitting the power from the 
windmill by crank and connecting rod motion , 
others by means of gears in such a way that 
there is no reaction from the driven shaft, 
tending to move the windmill o u t  of a p lane 
Ii t right angles to the wind. Such windmil l s  
require very small rudders, a s  t h e  force of the 
wind is balanced on the vanes of the m i l l ,  and 
the rudder i s  only necessary to turn the m i l l ,  
so t h a t  i t  w i l l  a lways face a t  r ight angles t o  
t h e  direct ion of t h e  wind. Where, however,  
the power i s  transmitted to a vertical shaft by 
means of a single pair of beveled gears, there 
is a reaction tending to turn the mill from 
the p lane at right angles from the wind equal 
to the force tending to rotate the mill mul­
tiplied by the leverage. In such a case, the 
force of the wind on the rudder multiplied by 
its leverage must be sufficient to balance it. 

( 9700 ) K. H. L. says : Will you 
please give m e  the numbers of your recent 
papers that have an explanation of th� I,1dison 
three-wire system of electric l ighting ? Also 
the numbers that have its history and recent 
application ? Will you please also give me the 
numbers of papers that deal with the snbj ect 
of e lectrical heating ? A. We can furnish you 
with two papecs ,  SUPPLEMENT Nos.  309 and 
737,  containing valuable articles about the 
Edison three-wire &ystem. We do not know 
any recent application of this system. I t  Is 
being very rapidly superseded by the alte rnat­
ing-current systems of l ighting, since i t  cannot 
be used very far from the central s tation. 
The number of articles relating to electric 
heating is very large. lYe name SuPPLEMENTS 

825, 1037,  10;)9,  1077,  1 1 1 2, 1182,  1374,  1375 , 
1419, 1420, 1421,  1472,  t 502. All papers are 
furnished at ten cents each. New SUI'PLF1MFlNT 
Catalogue sent on request. 

( 9701 ) H. B. M. asks : Is there any 

A l'I'ARA'rLT S  lWR INDICATING T H E  
S ( ' (l l m S  OJj' PLAY]<�RS IN Sl:Cn GAMI� S  A S  
L I L L I AHDS O R  TIl E L I KE.-C. S .  OA K E S  

a nd J .  A. MAKTOK, Parramatta, � ew South 
'Ya les,  Australia. The invention refers more 
]la rticularly to a mechanical device for indi­
ca ling the score of players in the game of bil­
liards, and has for its objec t to lnovide a 
simple scoring-board which may be easily read 
and understood from a distance, so that tbe 
players, as well  as the onlookCl's, may be kept 
advised as to tbe state of the game as it 
progresses, while at the sanle time it  is 
capable of easy and ac curate manipulati on by 
the marker.  

I p q n i ry N o .  7'090. -For makers of macbinery f o r  way that one can change an alternating cur-manufacturing wood screws. 
rent of 110 volts to 20 o r  25 direct suitable 

Pertaining t o  Vehicles. 

UrugLING D Fl V I C E .-C. A. HADLAKD, Ben­
nington To\vnship , ' .Minn. rrhis device is for 
UHe in reel ing wire and the like and is designed 
to be mounted upon a wagon-body, so that 
the w i re may be re eled o r  unree led as the 
wagon moves. The principal objects are to 
p r ovide means for removably attaching the 
device to the body of a wagon , to p rovide for 
seclll'ing the reel in ope rative or in inoperative 
position, and tor manipulating a guide for the 
reel, and for opemting these devices con­
veniently from the seat. 

v ACA'l'lON TRIP8. 
If you are going away tbis summer be sure to send 

for " Mountain and Lake Resorts. "  a beauti fully iUus. 
trated publication of ODe hUndred and tweuty-t3ight 

pages. j ust issued by the LACKAW ANN A RAIL­
ROAD. The J ersey Hills, the Pocono Mountains. Dela­

ware Water Gap, Richfield Springs. Lake Hopatcong 

and other delightful summer resorts are des cribed in a 
way that will tell you how you can go, w here you can 
stay, what you can see and how much it will cost. It 

is a book that will help you in making your plans. 
It w ill be sent for ten cents in stamps addressed to 

1\ W. LEE, General Passenger Agent New York City. 

I lI q u i r y  No. "-09 1 .-For m akers o f  raw rubber, 
such as used by maliers of rubber stamps. 

I n q u i ry l'i o .  7'092.-For dealers in gold leaf for 
for gilt woo dwork. 

I n q u i t" ,r  No. ' 0 9 3 .-For m akers of painted satin, 
canvas or perfume boxes o r bags. 

Inq uiry 1'1 0 .  7' 1l 94.-For m akers of town clocks. 

H ITCHING-WE I G H T  H O L D E R .  - H . H .  m�����,
irlre

N �n��:!? ·�]1'D£re
m����s�f 

wrrt�g�ta:;gr
e
s
se 

'l'O'l'HILL, Lockp ort, N. Y. This invention has power. 

refe rence to improvements in devices for sup- I n qu i ry N o .  7'096.-F'or machinery to cut metal 
porting a horse-hitching-weight on a delivery- in thin strips l i k e  tinsel. 

wagon o r  other vehicle, an object being to 
al

��1;:
i
�J :U�'br:?� Pe���t:,d. wholesale powdered 

pl'ovide a supporting device of simp l e  con-
struction by means of which the weight when F��i�,l�is �'rid;���hi-;;::or the manufacturers of the 

not in lise may be susl�ended from the foot­
board 01' other portion of a vehicle in such 
manner as to be readily lowered to the ground 
or raised by a person sitting i n  the vehicle. 

Designs. 

I n (J u iry No. 7"099. -Wanted, machinery to manu­
facture granular effervescent salts, for druggists' use. 

T n q u i r y  No. 7' l OO.-For an etching fluid for nse 
with rubber dies. for making pOlished steel. 

I n q u iry No. 7' t O l . -For makers of all kinds of 
h f n '!es in large quantities, also for makers of all kinds 
of boxes. 

to run small motor ? A. Alternating current 
can be transformed to direct by means of a 
rotary transformer ,  wound to give any voltage 
desired ; o r  a Cooper-Hewitt mercury arc 
converter can be used. 2 .  What changes 
would have to be necessary in a magneto 
generator to furnish current to operate an in­
duction coil giving a 1 -inch spark ? A. The 
changes needed to fit a magneto to run a 1-inch 
induction depend upon what the magneto is. 
We do not think the ordinary telephone call 
magneto can easily be made to do this. 3 .  How 
many times does an ordinary door bell make 
and break with three dry batteries ? A. We 
can only guess how many times a bell strikes 
a second when three dry cells are attached to 
the circuit. We guess three times. If you 
will  c ount a bel l  for a quarter of a m inute, 
you can find out i f  we have guessed right.  
4 .  What i s  the best interrupter for induction 
coils ? A. F'or small coils a vibrating inter­
rup ter i s  always used. 1<'01' large coils a rotary 
interrupter is sometimes used, and sometimes 
an oscil lating arm dipping into mercury is 
used. 

( 9702 ) C. C. B. asks : Will you please 
tell me through your paper whether the zinc 
tubes or cups used i n  making the dry battery 
described in the SUPPLEMENT No. 1387,  August 
2, 1902, on page 22225, can be used more than 
once, that is .  can it be refilled ? A. In the 
action of a dry cell,  the electricity is .produced 
by the solution of the zinc i n  the sal-ammoniac.  
If there are :to holes eaten through the zinc 
when the other materials are exhausted, the 
z inc cup of a dry cell may be refilled and used 
for another charge. 

square inch it will  contain ;;3.S cubic inches. At 
300 p ounds p e r  square inch it will  contain 78. 8 
cubic inches. At 400 pounds pel' square inch i 
will  contain 103.8 cubic incheG. At 500 pound ' 
per square inch it will  contain 128.8 cubic 
inches of a i r  at atmospheric pressure. If you 
halve the height of the cylinder, you will  
halve the amount of a i r  that it will  contain 
The p ressure of the atmosphere on an average 
is about 14.7 p ounds per square inch. When 
the pressure is inc reased, the volume of each 
cubic inch of air is decreased in the same 
ratio that the pressure is increased above 14 .7  
In working these problems it is necessary t o  
remember t h a t  p ressures as ordinarily meas 
ured by gages are p ressures above the atmos 
pheric pre.ssure. To obtain the absolute 
p ressure or true pressure, it  is  necessary to 
add 1 4 . 7  to the p ressure given by the gages 
as has been done in working the example 
above. W e  recommend and can supply you 
with the following book relating especially tu 
the subject you refer to : "Compressed Air 
Its Production, Uses,  and Appli cation," by 
Hiscox, p rice $ 5  p ostpaid. 

( 9 705 ) L. H. N. asks : Where is the 
north magnetic pole now located ? A. The 
north magnetic pole was found by Ross in 
1831 to be on Boothia J<'elix near H udson ' s  
Bay. T h i s  m u s t  be considered an approximate 
determination. It is  not probable that the 
same point i s  the pole now. 2. Is i t  moving 
and if so,  in what direction and how fast · 
A. The pole is probably not at · rest, though 
little can be said detini tely on the point, and 
nothing i s  known as to the rate of its motion 
An expedition is  now engaged in making a 
new survey to determine the north magnetic 
pole.  3.  H o w  many degrees east or  west of a 
line running north and south does the compas 
needle p oint for central lower Michigan '/ A. In 
1902 the needle p ointed 2 minutes west o f  

t r u e  north in Michigan. I n  1 896 it p ointed 
26 minutes west of  true north at your place 
The l ine of no variation passed into Michigan 
almost in the center of the southern boundary 
of the State in 1\)02. 4 .  Is there any easy 
method by which a person can tell the time 
to within a few seconds where teiegraphie ser 
vice cannot be had ? A. The time of day can 
be best determined by a sundial in the absence 
of the telegraph and the rai lroad. 

( 9706 ) O. D. asks : In the type 0 
open-circuit battery l i sted in catalogues as 
"National No. 2,"  how much black oxide of 
manganese should be put in the porous cup 
with the pulverized carbon to make the cel 
give the best results '! In mixing the sal 
ammoniac solution in quantities, how mncn 
sal-ammoniac should be used for each gallon 
of water ? A. For all  sal-ammoniac ce l ls with 
porous cup use granular and not pulverized 
peroxide of manganese and coke broken into 
small lumps. A mixture o f  equal  parts may 
be used. For the e lectrolyte take from 1 to 2 
p ounds of sal-ammoniac to a gallon of water 
A saturated solution is not desi red, since any 
crystals left i n  the bottom of the jar tend to 
cause a deposit of crystals on the zinc, and 
will  weaken the action of the battery. 

( 9707 )  M. A .  asks : 1. Will a prim-
ary uninterrupted galvanic c u rrent pass ove 
or through any part of the human body '/ 'rhe 
writer has failed to detect such passage w ith 
a delicate galvanometer, even with twelve a 
fifteen Samson cells. A. If your galvanomete 
is sensitive enough, there is no difficulty in 

detecting a current which passes through the 
human body. Connect the wires to a piece of 
zinc and one of carbon o r  copper.  Dip the 
hands in water,  and take the zinc in one hand 
and the copper in the other hand. The ga l 
vanometer will  show a detiection, due to a cur 
rent p roduced by the hands. So will it  if  two 
pieces o f  z inc were used as above. Let severa 
persons wet their hands in clear water and 
Jam hands, the outer persons taking the zinc 
and carbon, as above, and the galvanomete 
will show a sensible defiection. You do no 
need a number of cells. You need a more sen 
sitive galvanometer. 2.  If a mixture of ga 
and air confined in a tight cylinder was fired 
by electric spark o r  otherwise, a disastl'ou 
€xplosion would be the resu l t .  Why does no 
the same occur when firing the mixture ill a 
gas engine cylinder ? A. If a quantity of gas 
and air mixed are exploded In a cylinder 
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strong enough to w it hstand the explosion, tile I of a metallic circuit,  with twisted 01' crossed : article referred to, and would ask if it would LLOYD'S REGISTER OF AMERICAN YACHTS, 
eylinder will not break. '!'his i s  what is done wires. not be a good idea to print same in SCIl£'!'l'IFIC 1905. Published from New York of-
in a gas engine. If the cylinder is not strong ( 9712 ) E. M. B. says : If an Archi- A �IERI CAN soon, with the warning to not use fice of Lloyd's Register of Shipping, 
enough, it breaks. The gas-engine cylinder is  

me dean screw i s  p laced so that the opening in more than 1 5  drops of the add in water three 15 Whitehall Street, New York. Pp. 
strong enough. the lower end i s  under water during its entire times a day. What would be the effect on 542, colored plates 42 .  Price, $7 .50 .  

( 9708 ) W. G. asks : Could you tell revolution, w i l l  t h e  screw raise a continuous the teeth of using same, or if any hollow teeth With the opening of the yachting season 
m e  how I can dete rmine the positive and stream, or will the flow from the upper end were presen t would i t  affec t the jawbone '! comes the new volume of the American Yacht 
negative side of a live wire,  not tracing it to be intermittent, and why ', A. If an Archi-

A. Phosphoric acid is a very exce l len t  tonic, Register for 1805, published by Lloyd' s  Reg­
the station 01' to the lamp 01' motor, etc. ? I s  i t  medean screw i s  placed so that the opening in and if one's physician prescribes it, we should ister of Shipping. '1'hough only in its third 
p ossible" , A. The direction of flow of an elel" the lower end is under water during i t s  entire certainly advise you to take it.  We should season, this book i s  already well known in all 
tric current in a wire may be told by a revolution, the flow from the upper end w i l l  n o t  advise anyone t() prescribe for himself parts of the United States and Canada as the 
compass needle placed so that the current be continuous, p r ovided the c onditions are such even a most excellent remedy. Let medicines standard work of reference for yachtsmen. 
flows along the needle, that is ,  lengthwise of that there is  any flow at all, if the pitch of al.me till  some one outside of yourself orders The Register i s  a book of 542 pages, with 39 
the needle as the needle stands north and the screw i s  uniform, and the speed of rota- them. That i s  good advice for anything be- colored p lates of club burgees, national en­
south. In this case the needle will be turned tion i s  uniform ; otherwise, i t  will vary. If yond simple household remedies, such as catnip signs, and owners' private signals, the latter 
more o r  less across the wire by the magnetic the angle of the screw is too great, or if  the tea and the like, which do no harm when they to the number of 1 , 440. The total number of 
action of the current. To determine the di- pitch of the screw i s  too great, or if the speed do no good. When · phosp horic acid is to be yachts l isted i s  3,38!J, of which 2,130 are sail­
rection of the current, hold the open right of rotation i s  insufficient, there will b e  no flow taken, i t  i s usually given i n  the form o f  a ing craft and 1 ,2;:;9 are p ropelled by steam or 
hand over or under ' the conducting wire, but of water a t  all .  phosphate 01' phosphite. The soda fountain some other power. The tendency of the times 
so that the wire i s  between the hand and the drink orange p hosphate, so popular of late, i s is shown by the fact that while but a year 
needle, so that the palm of the hand is toward ( 9 713 ) F. D e  M. asks : About what is simply an acid phosphate with orange syrnp ago the sai l i ng yachts made 67 pel' cent of the 
the needle, and so that the thumb i s  extended the resistance of the dry cell in c ommon use, added. As to the �ction uJC0n the teeth we I total , this year they make but 62 pel' cent. 
in the direction in which the north o r  marked stanJard size 2 '\2 x 6 %, round, such as the can.not p

.ronounc e ,  smce the doctors 
.have n ;t Among the power yachts the new gasoline 

end of the needle is deflected ; the finger s  will  Mesco, Columbia,  New Standard, etc. ? A. The deCIded J ust what causes the necrOSIS o f  t he cruisers in all  sizes from 30 to 80 feet figure 
point in the direction of the current. internal resistance of dry cells is  not constant, bone i n  the case of workers in match factories. conspicuously, this type of craft being de-

and must vary during the life of the cell. We cannot advise one whether to study me- servedly popular from its great liti lity, its 
In your Since the E .M.F. of these cells i s not high, the chanical drawing o r  photo-engraving. The man adaptability to all  waters, and the compara­

paper for Ap ril 1 5  i s  given a rnle for the internal resistance should be low. Some mak- should study the one he l ikes best and ":1 n do tively low cost of running. 
approximate extrac tion of square root. The ers give the resis tance o f  their cells as low as the work best in, o r  the one which i s  neB rc,t I n  addition to the main list of yachts, giving 
first part of the rule is a well-known method, 0.15 to 0.25 ohm. This quantity i s  difficult of his hand. All sorts of wages are pa1(l in both the most complete particulars of hulls and 
and applies quite generally and not merely to measurement because these cells polarize v ery trades, and a good man can get a living at engines, there are lists of signal letters, of 
numbers within the limits given. The second rapidly, and the current changes for that either, though he will  not get rich at either former names of yachts, of builders and de-

( 9 709 ) E. B. E. writes : 

part seems rather obscure,. and is not easy to reason. working on a salary. s igners of the United States and Canada, and 
remember. '1'be best rule is perhaps that given ( 9714 ) W. F. W. asks : 1.  There is a very complete l ist  of over 3,100 yacht 
by Charles Hutton, a p rominent mathematician 

a widely p revalent belief that a razor by being NEW BOOKS, ETC.  
owners, with addresses and clubs, as w e l l  as 

o f  the eighteenth century : 
kep t in constant use loses its  good shaving CAMS AND THE PRINCIPLES o�' THEIR CON-

the yachts owned by each. 
3 N 

+ r2 qualities, and that by allowing it to "rest" OUTLINE m' INDUSTRIAL CHEMISTRY. A 
'IN = 

N 
+ 

3 
r2 X r approximately. !�:v�n;h��a���:�d iI�t��:;c�:��eits

a�;ig��:; ����::I��S:':
y ;��r��i��:ft� P�::: ��{?O;�or��r 

p�:��e���ist!� :r���! 
( Where r i s  an approx. root. ) 

F.xample : Let N = 2 7 1 ,  r = 1 6  

3 X 271  + 2 5 6  
\/ 2 7 1  = ----.--- X 16. = 1 6.4620 

271 + 768 

'1'rue value 16.4621 

approx. 

T h e  corresponding formula f o r  
2 N

+ r" 
"yN = ---- X r  

N + 2 r3 

cube root i s :  

F.xample : Let N = 271,  r = 6 

542 
+ 

216 
"\/271 = --- --- X 6 = 6.460 

271 + 432 

True valne 6.471 

A. 'l'he r u l e  given above i s  far more simple 
than the one formerly printed i n  this column. 
If one needs an approximation for the square 
root, we should advise' that this rule be copied 
and employed. 

( 9710  ) E. R. MacP. says : 1. Re in-
quiry 9615,  uuder date Apri l  1 5 : I quite 
follow your reply, but I think that your c01'l'e­
spondent must have been thinking of the in· 
flnence of win d .  on a bullet ; for it  is a well­
known fact that when the wind i s  blowing in 
the same direction as a bullet  (or any pro­
jeetile y it has a tendency to elevate the bullet 
above its usual trajectory. And just  the r e ­
verse happens when t h e  wind is against the 
bullet. 2. What i s  the formula for measuring 
rain '! It runs something l ike this, I think : 
"So many square inches of catchment area re� 
quire so many cubic inches in order t o  measure 
one inch of rain." A. To measure the fal l 
of rain in cubic inches, it is necessary to have 
a s  many cubic inches of water as there are 
Hquare inches in the Hcatchment area." A bet­
ter way of determining the depth of rainfall is 
to use a rain gage. The United Stlltes ,Yeather 
Bureau rain gage is  a metal dish about 8 

inches in diameter at the top. The rim is of 
hea vy copper turned to a sharp edge. This 
opens below into a narrow dish, whose sec­
tional area is  exactly one-tenth of the area of 
the upper disb , and whose depth is 20 inches. 
I t  i s  obvious that the water will be ten times 
flS deep in ' the lower dish a s  it would be if 
retained i n  the upper dish. '1'he rain caught 
i s  measnred in the lower dish, and the depth 
divided by ten gives the rainfall .  Two inches 
of rain would fill the lower dish. 3.  I s  it 
possible to calculate an "angle of safety" for 
a c irenlal' cycle track ? For instance, I want 
to 1l11 i ld a circular t rack 50 feet in diameter. 
What wou l d  be the angle o f  safety for that ? 
\\'hen I llRe the term Hangle of safety," I mean 
( lIP grpatest possible angle that the track can 
1)(' inc l ined without the rider being thrown off, 
gmnting of course that he i s  r iding at a high 
rate of speed-say 15 or 20 miles an hour.  
A. The "angle of safety," a s  you term the 
angle of inclination of a track on which there 
would be n o  tendency for a bicycle to slow in 
going around a cornel', will  vary with the speed 
o f  the rider and also with the radius of the 
track. If the track i s  W feet wide, the proper 
elevation ( measured in feet) at the outside can 
be foun d from the following formula : 

Z2 
E levation = W X --

32 R 
Where Z2 = the velocity of feet pel' second, 

and R = the rauius of the track in feet. 

( 9711 ) T. A. B. asks : There are two 
grounded telephone lines-entire ly separate­
running parallel at a distance of about 100 to 
150 feet apart. A conversation on one line 
may be distinctly heard on the other. One 
line i s  p rivate, and the other runs to a switch­
board. A. \Vherever two telephone lines in­
terfere with each other, the l'anse is always 
the induction of the current in one l ine npon 
the othe r  line. It can b e  remedied by the use 

foundation ? If so,  please explain the cause 1905.  8vo . ; pP. 59 .  s o r  of Industrial Chemistry in the 
for such remarkable metallic  peculiarities. Cams a r e  one of the most important parts Massachusetts Institute of Technol-
A. The only suggestion we can give you as a of nearly a ll machinery ; and a clear and c on- ogy. Second edition, revised and en-
foundation for the belief that allowing a razor cise work on their design and construction larged, and ' including a chapter on 
to rest would imp rove its  shaving qualities i s  will  be found valuabl e  to a l l  mechanical engi, Metallurgy by Charles D. Demon, !  
as follo'Ys : T h e  literal edge of a razor is only nee rs. This little volume is  such a work, and S .B. New York : The Macmillan Co • .  

of microscopic thickness. This edge, when ex- we heartily recommend i t  to the engineering pany, 1905 ; 8vo., pp. 618. Price, $3.50. 
p o s e d  to t h e  atmosphere, oxidizes rapidly. The fraternity. I t  i s  largely fi l l e d  with exceed-

Prof. Thorp ' s  outline of industrial chemistry 
tendency of "rest" therefore would be to pro- ingly clear drawings of different kinds of cams 

has been used more o r  less constantly by the 
duce a jagged edge, which when vcry much used for various purposes, and there are sev-

Editor of this j ournal ever since its publica­
magn ified would look somewh,at like. the edge e ral half-tone plates of cams on different 

t i on in 1808. The p ractical use to wbich the 
of a saw, and it  is we ll known that a rough machines. volume has been put during those seven years 
edge, when keen, will  cut better than an edge CELLULOSE, CELLULOSE PRODUCTS, AND AR- has enabled him to form a more just estimate 
which is too smooth and uniform. W e  believe, TIFICIAL RUBOOR. By Dr. Joseph of its technical value than can possibly be 
however, in spite o f  the facts that we have B ersch. Translated from the German attained th" ough the cursory reading which Is 
just described, which may have improved the by William T. Brannt, E'ditor of "The usually alloted by the reviewer to a newly-
cutting qualities of razors in a few exceptional Techno-Chemical Receipt Book." published volume. The work has proved i tself 
instances, that i magination, which p lays all Philadelphia :  Henry Carey Baird & a n  excellent handbook of ready reference on 
kinds o f  freaks with things too small to be Co., 1904. 8vo. ; pp.  3 45. Price, $3 . indnstrial chemistry, and its excellent refer-
seen, i s  the real foundation for the belief to This work i s  a very complete treatise on ences to bibl iographies at the ends of divisions 
which you refer. 2. ·Why do blacksmiths pour that most useful industrial material,  cellulose. have more than once p roven of value. In this 
wa tel' upon the burning coals i n  the forge ? I Cellulose, as i s  well  known, i s  used in many new edition, Prof. Thorp has included an ac­
have never been able to get an entirely satis- ways, its use extending from the p reparation count of the more important advances made i n 
factory explanation from the blacksmiths of nitro-compounds to the manufacture of the chemical industries during the last seven 
themselves. A.  Blacksmiths pour water on artificial silk and distillation of alcohol.  All years, and has therefore considerably improved 
their forges in order to control the size of these nses are gone into and fully described the technical value o f  his volume. Mr. Charles 
their fires. As a rule,  they wish to heat their in the present volume. '1'he author first tells Demond's elementary c hapters on metallurgy 
i ron only for a limited distance along the bar, how cellulose is p repared from wood or straw, constitute a feature which, as far as we know, 
and therefore must control the diameter of and how parchment is manufactured from it. is new in textbooks of industrial chemistry, 
thei r  fire. The water also serves two other IIe afterward describes the methods of obtain- but which we venture to state is likely to be 
useful purposes. It tends to make the coal ing sugar ,  alcohol,  and oxalic acid from this fonnd i n  them ere Iong-. This metallurgical 
cake in such a way as to be nearly impe rvious substance. Later on in the work he discusses review, although necessarily brief, nevertheless 
to the blast. Thus a nearl y air-tight ring 01' the p roduction of viscose, the nitro-celluloses,  gives one a very good idea of the elementary 
c h imney may be formed around a fire, which and cellulose esters, artificial silk, celluloid, chemical p r inciples that underlie most modern 
will help to concentrate the air from the hlast rubber substitutes, oil rubber, and factis. The metallurgical p r ocesses. 
at the point where i t  i s  most needed. This work is  very complete,  and will b e  found of DUALITY OF THOUGHT AND LANGUAGE. An caking of the coal helps in the p rocess of great value to all  who wish to gain a knowledge Outline of Original Research. By transforming blacksmith' s coal into coke, in of the uses and nature of this substance. Emil Sutro. New York : The Physio-;
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f�;iai��� FLORA AND FA"L"NA OF THE BLOOD. By Psychic Society, 1904.  1 2mo. ; pp. 300 .  
from green c o a l .  From t h i s  l a s t  reason,  black- Henry G. Graham, M.D. Chicago. Price, $1 .50. 
smiths will  often be found wetting their coal This is a very interesting little pamphlet,  Starting with Gladstone's utterance, "The 

to aid in the p rocess of manufacturing coke,  the result of six years of hard labor, descriptive scientific investigation of the spiritual i s  the 

when wetting the fi r e  would not be necessary of the infusoria c ontained in human blood. I t  most important subject before the public to­

for the particular job they have at hand. is i I lnstrated with two colored plates, showing day," the author endeavors to p rove the 

3 .  What are wash drawings, and ho w  are they these microscopic animals as they appeal' under supremacy of spiritnality over matter, in man. 
made ? A. "Wash drawings" are ordinary varying conditions. The book is well worth H i s  theories, from our p resent-day standpoint, 

India-ink drawings on paper which have been the perusal of all  interested in the wonders are nothing if  not peculiar, but h e  i s  nearly 
tinted with water-color paint, to maks them of the human body. It is written in a popular always interesting, and at times helpful and 

more accurately represent in appearance the manner,  and may be understandingly read by inspi r ing. 
obj ect for which they are made. Architects' any person of ordinary intell igence. LECTURE NOTES ON SOME OF THE BUSINERS 
drawings are often p repared i n  this  way, and STAIR BUILDING MADE EASY. By Fred T. FEATURES OF ENGINEERING PRACTICE. 
the practice was common with engineers a Hodgson.  New York : The Industrial By Alex C. Humphreys. Published by 
generation ago. 4 .  Please explain how the Publication Company, 1904. 12mo. ; the Department of Business Engineer-
"parallax stereogram" pictures were made pp. 160 .  Price, $1. ing of Stevens Institute of Technol-
which were exhibited at the St. Louis Expo- The third edition of this small volume will  ogy, 1905. 8vo. ; pp.  187.  
sition. Portions of t h e  obj ects p rojected f o r - be found v e r y  helpful b y  all  young carpenters,  This b o o k  has been written by Prof. H nm-
ward, appeal'ing to be in front of the frame, and even by those of greater experience in phreys with a view to aiding students under 
an d other portions appeared to be considerably the building o f  stairs and stairways. It gives his tuition by giving them a resumc of the 
farther back. A. Parallax stereograms are a full and comp lete description of all kinds of lectures delivered i n  the course on business 
constructed of sets of lines, so that each set staircases, and instructions for designing and engineering. All  the matter inc luded i n  the 
forms its part of the scene represented. Some erecting the same. I t  is fully illustrated w ith course is  not found in this volume, but that 
of the dailies have been issuing these pictures over 100 engravings, and is p r ovide d  with a which i s  most difficult to comprehend i s  given, 
as supplements, so that now they are very glossary and index, which make the infor- and will be found of great aid to the student. 
common. 

( 9715 ) H. H. S. asks : Please let me 
kno w  through the SCIl£N'.l'I>'IC AMERICA'! how 
to find the gage of wire. In other words, of a 
certain piece of wire

· 
of known diameter in 

fractions of an inch, what is its number '! 
A. There is no way of finding the gage of a 
wire except by the use of a wire table, which 
gives the number o f  a wire and its  diameter 
in thousandths of an inch. Nor is a wire 
known unless the name of the gage by which 
it is measured is exp ressed a s  B. & S., Stubs, 
01' some othe r.  The whole matter of gages is in 
a bad condition, and some nnification should 
be made. The best would be to denote a wire 
lly its diameter. 

( 9716 ) J. MeL. asks : In SUPPLEMENT 
No. 1215,  p age 10474, you have an article 
a dvising the use of dilute phosphoric acid in 
water to ward o ff  old age, etc.  I have seen a 
warning in some book to not use more than 1 5  
drops o f  dilute a c i d  in water three times a 
day. I believe there is sound reason in the 

mation i t  contains easily obtainable. The book also contains notes on the law of 
• contracts by Howard E. White, Esq.,  and the 

MACH fNE TOOLS AND WORKSHOP PRACTICE Commencement address delivered by Walter C. FOR ENGINEERING STUDENTS AND Ap- , K ' t th Class of 1904. PRENTICES. By Alfred Parr. New ell' 0 e 

York : Longmans, Green & Co., 1905 .  STEAJlf PIPES : THEIR DESIGN AND CON-
8vo. ; pp.  444 ; ill. ,  550 .  Price, $4 .  S'fRUCTION. By William H. Booth. 

'1'he aim of this textbook i s  to explain the 
construction and use of machine tools i n  a 
connected form. The book c overs a large range 
of subjects, and will be found especially help­
ful to the practical worker, a s  it  will enable 
him to study the action of the machine tools 
he uses,  and give him hints on how best to 
do the various kinds of work which these 
tools are calculated to perform. The book 
conta ins, among its many chapters, several on 
Measurement ; Tur ret Lathes ; Grinding ; and 
Mill ing, which have been prepared and i l lus­
trated in great detail, on account of their im­
portance to the student and practical worker. 
The i l lustrati ons are both in half-tone and 
line cuts. 'l'hey are numerous, and wlll  aid 
greatly in instructing the student. 

Ne'w York : The Norman W. Henley 
Publishing Company, 1905.  8vo. ; pp. 
187. Price, $2 .  

'I' h i s  book forms a p ractical treatise on the 
principles of steam conveyance, and the means 
and materials employed in practice to secure 
economy, efficiency, and safety. The book i s 
well i l lustrated, and gives many useful ideas 
with regard to the making of pipe joints, ex­
pansion offsets, flexible j o ints, and self-con­
tained sliding joints for taking up the expansion 
of long pipes. The c haptel's on the flow of 
steam and expansion of pipes will be found 
extremely useful to a l l  steam 1l.tters. 'l'he 
p ressure strength of pipes and the method of 
hanging theIn, as well as valves and bypasses 
of a l l  kinds, flanged joints and their proper 



B E S T  

" St " Foot and ar Power 
Screw Cutting AU����tiC Lathes 

A Ir""'at I'aver of trouble, annoyance and money, 
oflahor !1nd anxit'ty is the 
STANDARD STEAM TRAP. 
It is a new iuvention that is simple .'Ind 
exceedingly durable. Working parts all 
outSide. Valves two·piece simple 
check operating automatically. 
No waste of steam or water. 
If you have a boiler investigate 
this trap. • 

E. H I P P A R D ,  Manufacturer. YOUNGSTOWN, O H I O  

15 Days' Trial 
on This 

MA R.INE ENGINE 
q�::'d.C�� prya�'J:,r!('ft c£�: 
tance IGOO miles. Spar�{ plugs 
$1.5J, guaranteed 365 days ; also 
Secund-hand Engines. 
M'DONALD & ERICKSON 
34 W. Randolph St.. Chicago. 

WORK SHOPS 
of Wood and Metal Workers. with­
out steam power, equipped with 
!3 A R N E S '  FOOT POW E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and give 
greater profit on the work. l\lachmes 
sent on trial if desired. Catalog Free. 

W. F &. J O H N  B A R N E S  CO. 
Established 1872. 

1 999 RUBY ST. ROCKFO R D ,  I L L .  

S i n g l e  K i c k  or D o u b l e  Kick. K i c k  With 
One Foot or Kick With Both­

B U T  K I C K  
The KICKDRIVE is for driving all 

kinds of light machinery by foot power. 
Let us tell you all about It. Get the booklet 

"\�lJiI� SLOTKIN & PRAGLIN "" 210-212 A CRn .. 1 Street, New York 

P E R F E CT · P U M P  • POW E R .  
is attained only in the 
lABER ROlARY P U M PS 

They are mechanical, 
simple and durable.\iVilJ 
pump hot or cold fluid, 
thin or thick. Requires 

no skIlled mechanic. Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driv�n by belt, motor or en­

gtUe attachment. Laroe lllusPrated Oataiooue jree, 
lABEn P U M P  CO . . 32 W e l l s  St .. Buffal o ,  N .Y . ,  U. S.  A. 

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

Scientific Americ(\1\. 
proportions, exhaust heads and separators, etc., 
are well i l lustrated and described. A valuable 
chapter t o  the large steam user i s  the oue on 
superheated steam and the saving of steam by 
insulation. The loss of heat in thermal uuits 
from covered and uncovered steam p ipes is 
given in suitahle comparison tables. The book 
will be found extremely useful to all interested 
in steam·pipe constructiou. 

A TREATISE ON ROCKS, ROCK WEATHERING, 
AND SOILS. By George P. Merrill. 
New York : The Macmillan Company, 
1904. 8vo. ; pp. 411. Price, $4.  

Although t h e  origin, structure, and mineral 
composition of rocks, particularly those of 
erupted varieties. have received particular at· 
tent' on from petrologists since the iutroduc­
tion of the microscope into petrographic work, 
there has. ' however, been very little time de­
voted to the study of rocks in a weathered 
condition. In many cases where chemical 
analyses have been made, the chemists have 
disregarded the physical and mineralogical 
nature of the material analyzed. Other work­
ers have studied the physical properties of 
decayed rocks, i .  e. soils, but have, in turn, 
disregarded their m ineral and chemical nature. 
'l'he author has endeavored to bring together 
results obtained by these various workers­
results which, it i s helieved, will  be to the 
mutual benefit of all concerned. The state of 
comminution reached hy rocks during the 
process of long·continued decay, and the 
amount of leaching such have undergone, are 
of a s  much p ractical interest t o  the agricul· 
turist as they are of theoretical interest to 
the geologist. A very general scheme of 
classification is  adopted in the preseut pre· 
limiuary volume, a s  the author desired to iu· 
troduce into i t  a s  few new terms as possihle. 
The analyses given were made by the author 
himself from materia l s  which he c o l lected, and 
which, he believes, are truly representative 
samples of rock, concerning the lithologieal 
identity of which there can be n o  douht. The 
reason that so little use has beeu made of 
other analyses is that information i s  geuerally 
lacking relative t o  the mutual association of 
fresh and decomposed materials and the min· 
eralogical and physical nature of the residual 
product. 'l'he book is divided into five parts, 
a s  follows : The Constituents, Physical aud 
Chemical Properties, and Mode of Occurrence 
of Rock ; the Kinds of Rocks ; the Weathering 
of Rocks ; the Transportation and Redisposition 
of Rock Debris ; and the Regolith. Some 
twenty· five full  page plates, i n  addition to 
nearly half a hundred other figures, comp letely 
il lustrate the work. 

TYJII' 
G 
Engin) 

o 
Economh;11 Power 
I n  sending out their lastspeciflcations for 

gasoline engines for West Point, the U. s. 
War Department required them Uta be 

Olds Engines or equa!." This spe�-

8. to 
100 

H.. P. 

Urnes for our engines. It means they excel all 
others or the U. S. Government would not de­
mand them. 

They are the horizontal type, 2 to 100 H. P., 
and are so simply and perfectly made that it re­
quires no experience to run them, and 

Repairs Practical ly Cost Noth ing. 
Send for a catalogue o f  our Wizard Engine, 2 

to 8 H. P. (spark ignition system, same as in 
the famous Oldsmobile)the most econom­

ical small power engine made; .fitted 
with either pump-jaCK or direct con-

nect��:u��Eb�1�:�ly�r:::.
1 cat-a. 

Olds Gasoline Engine Works. 
Lensing, Mich. 

Bailers. d�"ice for automatically filling 
steam, '1\ M. Wilkins . .  , • . . . . . . . . . . . .  794,906 

Book carriage,. S. A. Marsh . • . . . . . . . . . . . .  794, 809 
Book stack, sheet metal, P. M. Wege . . .  794,759 
Books open, cli&vice for holding, W. Ma-

guire . . . . . . . . . . • • . .  0 . 0  • • • • • •  0 . 0 . 0  • • • • •  
Botee, nOll-refillable, R. Dunne . • • • • • • • • • •  
Bottle, non·refillable, E. P. Dole . . . . . . . . .  . 

795, 048 
794,929 
795, 030 

Bottle valve guard, nOll-refillable, E . P. 
Dole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795,029 

Bottles, device for preventing the refilling 
of, M. J. Segal . . . . . . . . . . . . . . . . . . " . .  795, 173 

Bottles, weighted ball for non·refillable, 
J. S. Wright . . . . . . . . . . . . . . . . . . . . . . . .  794, 830 

Bottling ap.)aratus, liquid, C. A. Hopkins. 795,040 
Bracket, J. E. Campbell . . . . . . . . . . . . . . . . . .  795, 101 
Brake, C. E. F. Burnley . . . . . . . . . . . . . . . . .  795 , 099 
Braking device, C. L. Horack . . . . . . . . . . . .  794, 802 
Breech mechanism, S. A. S. Hammar . . . . 7,95,221 
Brick press, V. Then • . . . . . . . . . . . . . . . . . . .  7.94,822 
Briqueting machine, G. W. Rigby . . . . . . . .  7-95, 007, 
Brush with bristles movable in all direCl-

tions, H. Pollmann . . . . . • . . . . • . . . . . . .. 7.95, 062 
Building blocl<, W. J. Sterling . . . . . . . . . . . .. 795, 1 77 
Bung, H. Schmidt . . . . . . . . . . . . . . . . . . . . .. .. 7'95,23� 
Button, tufting, A. Freschl . . . . . . , . . .. . . .  794,973 
Cake mixer, A. A. Warner . . . .  , .. . .. .. .. 195, 082 
Calendar, H. E. Shedd . . . . . . . . . . . . . . . . .. 7%,009 
Camera plate holder, photographic, R. J. & 

J. A. London . . . . . . . . . . . . . , , ,  . . . . . . . .  794,992 
Cane mill, G. M. Lear • • • .  , . . . . . . . • . • . . . .  794,722 
Cane, transformable walking, J. Adamson . 794, 833 
Car hrake, street, J. Hastreiter . . . . . . . .  795, 035 
Car clamping device for car unloading rna-
Car e����l{�g:' J:. ��

tc
kic�a�d� : : : : : : : : : : :  +g�;�'�� 

Car coupl:ng, F. H. Norwood . . . . . . . . . . . .  795,2al 
Car draft and buffing structure, railway, 

W. F. Richards . . . . . . . . . . . . . . . . . . . . . . . .  794, 887 
Car haul, F. V. Hetzel . . . . . . . . . . . . . . . . . .  795, 124 
Cars or the like, a rmored protector for, 

J. J. Hutto . . . . . . . . . . . . . . . . . . . . . . . . .  794, 804 
Cars, power shovel for loading box, J. 

Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 794,946 
Carbon tetrachlorid, making, J. L. Dan· 

New York Agents, R. H. Dli:YO & Co., Binghamton, N. Y. Carb�;
e
�'et���hi��id', 

. 'p�l:ifyi�g: . 'j, '  °L. ·  'D�n: 794,789 
. ziger . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  794,97(} 

Cheap Power f Kerosene Carbureter, E. B. & L. S. Cushman . . . . . . 794,927 rom I Carbureter, G. Ho.lon . . . . . . . . . . . . . . . . . .  794,938 
Carbureter, Schaaf & Lacy . . . . . . . . . . . . . . .  794,951 

SAPS SIMPLE VALVELESS Carbure.ting ma�hin", S. S. Poo)e . . . . . . . .  795,233 , , Castratmg, dockmg, and earmarkIng sheep, 
AND RELIABLE cattle, or horses, instrument for, J. 

Dignan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 795, 205 Universal Kerosene Engine. 
Automatic in operation. easily start­
ed, and runs st.eadi ly and at a com­
paratively high rate of speed at a co�t 
of less th_ll one pint of keroser.e 011 
per actual horse power hour. PraiBed 
wherever used. Higbest efficiency at 
lowest cost. For prices and terms 
address 

Chair. H. C. Bunnell . . . . . . . . . . . . . . . . . . . .  794,777 
Check or coin controlled apparatus, J. L. 

McCullough . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cheese cutter, B. Blood . . . . . . . . . . .  '. ' . . . . •  
Chuck, Potter & .Johnston . . . . . . . . . . . . . . . •  
Chute, coal, A. L. Koch . . . . . . . . . . . . . . . . . .  . 
Circuit breakers, time limit controller for, 

795,052 
794,921 
795, 234 
795, 043 

E. M. Hewlett . . . . . . . . . . . . .  , . . . . . . . . .  794,981 
Clstern or well cleaner, L. Leggett . . . . . . . .  794,806 

I Clock, coin freed alarm, Krause & Grud-
UNIVERSAL KEROSENE ENGINE CO. zinski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  794,7 1 8  

6. 8 a.nd 10 First St.. New York City g����� ��:"'cI��P�' p:�
ss 

& 
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Our Hand Book on Patents. Trade-Marks. 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN & CO., 361 Br(}adway, N. Y. 
BRANca OFFICE : 625 F St. ,Washington, D.C. 

Clothes line fastener, E. Minett! . . . . . . . .  794,728 
Clothes pin, S. C. Whitlow . . . . . . . . . • . • . • . •  794,9\)5 
Clutch, friction, A. L. Herkenhoff • . . . . . .  795, 0:)7 
Coal tipple, ,r. Hughes . . . . . . . . . . . . . . . . . . . . . 794,803 
Cock, stop or waste, G. M. Page . . . . . . . . . . •  795,005 
Coff·,e urn, C. A. Robertson . . . . . . . . . . . . . . 794,949 
Coiffure retainer comb, G. IJ. Winn • • • • . . • •  794, 828 
Colter fastener, plow, P. W. McFalL . . • .  794,731 
Comb. See Coiffure retainer comb. 
Compasses, .T. Pilsatneeks . . . . . . . . . . . . . . •  795,061 
Compo board, assembling machine for form-

ing a continuous, G. S. Mayhew . . . . . •  794, 874 
Compo board, making, G. S. Mayhew . . . . 794,873 
Concrete conduit trimming machine, J. 

Kohler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 794, 989 
Controller, double, C. I. Earll . . . . . . • • . . . •  794,792 
Converter, Baggaley & Lindquist . . • . . . . .  795, 092 (lfft·lOB MOtOf'" Conveyer, I. Peabody . . . . . . . . . . . . . . . . . . . . 79Q. 736 U U5� .J Conveyer clLain guide, C. Piez . . . • . • • • • . • •  795 , 1 66 

THE BERLlN-ZOSSEN ELECTRIC RAILWAY For Bicycle ,  Co ntact gg�;
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TESTS OF 1903.  Translated from the o r  J u m p  Spark 
g���;�

r 
r��e

a
;�cl�: �. AD.
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�I��e� : : : : : : : : : :  +��:�� 

German by Franz Welz, E.E. With One Piece Casting. Light Cultivator, W. So bey . . . . . . . . . . . . . . . . . . . . . .  794,751 Weight. Large Bearing Sur.. C lti t S '  h 794 7 an Introduction Discussing the Gen, 

I 
f W '  d u va or, W. . Gra am . .  . . . . . . . . . . . . . . . . , 96 

eral Subject of Train Resistance. by �c;�NT�I;�;I�y 
co. g������ ':;�¥�i,

ti
�fie::.:'t'l.;'g;VM. 

M
M:il�h

o
�� : : :  +��:��� 

Louis Hell, PhD. New York : Me- , Troy, N. Y. Curtain pole, .J. Hoffmann . . . . . . . . . . . . • • .  795, 039 

Graw Publl' shl'ng COmpany, 1905. 4tO" ' I' -=================::==� Curtain pole and fitting, E. B. Orr . . , . . . . .  794,947 
,� 

Curtains, f'tc. , fastening for, F. J. Henry 7H5, 1 22 
pp. 100. Price, $3 .  Cuspidor, H. J .  Rehorn . . . . . . . . .  : . . . . . . . . . .  795,06:1 

This is a ful l  and complete report of the g!�;H�' a�tifl�l�f ';pp��: ·L."i.: . Wi.·it� : : : : : +�t:g§� 
test runs made on the Berlin-Zossen experi- , The 66ASTER" is the ber.t French g���1��gr

c
a
a
t�J: .l'." B

Ca��r : : : : : : : : : : : : : : : : : : : :  +g::��� 
mental railroad from September to November, �o�:

o
�, 

o
�:

he 
s::�t

et
co�����

ht
���p�e

ou
=�� Display rack, chair, H. J. Montgomery . .  79-5, 1 52 

inclusive, 1903. These tests occupy a unique ",f, to operate. Motive pow", akohol, oil E���la�y 
st

:��;e:
h
�ifa�:::;��� �r����I 'E: ' J: 795, 1 1 7 

'rhe most llseful article eVflr invented 
for the purpose. IndisD€'llsable to Law­
yers, Editors, Studeuls: Bankers, Insur­
ance Companie8 and business men gen­
erally. Book marker and paper clip. 
Does not mutilate the paper. Can he 
usell repeatedly. In boxes of 100 for 25e. 
'ro be bad of all booksellers. stationers 
and nOLion dealers. or bv mail on receipt 
ofpriee. Sample card, bymail, frep-, Mall-

place in the history of modern engineering, or gas. 2 and 4 cylinders. GrOlat power Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  794, 860 � for they represent a very thorough and highly :�; �l%��ra�::i
n
;;ice 

E
�:�. 

running. Write Door frame for air tight doors, S. P. Stev· 
(I) successful effort at solving the greatest prob· A S T E R O O M P A N  V Door�

ns
��ain: "St���g "&" Uhli� : : : : : : : : : : : : : +�Nr� 

1i�
t
C':.� �0x �y.nl��:��e:ld���e� 

WELL DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for drilling either deep ('I r  
shallow wells in any kind of  Boil or rOck. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

American Homes 
and Gardens 

AM O N T H LY 
Magazine de­

voted to the 

illustration of homes. 

their interior decora­

tions and surroundings. 

IllustratlOns of tbe way 

gardens may be beauti" 

tied and laid out ; the 

most suitable flowers to 

be planted in different 

parts of the garden, etc. 

Articles are published 

on room decoration and 

furnishings, showing 

how the furniture Ulay 

be arranged to produce 

the best effects. Plans are publIshed of most of the 

reSidences shown. A valuable and mstructive magazine 

for future home bUilders to possess, as well as for up­

to-date architects. Issued monthly. 72 pages each 

number. Price 25 cents per copy ; $3 . 00 the year. 

MUNN &. CO.. Publishers 
361 Broadway. New York 
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Door opening or closing device, automatic, 
!" increased railway speed. The introduction by An Automatic Pump Dou:t; �;:�cs" ����l;;bl�" t�j,ie ' f�;'; . A." C: 795,225 

Mr. Bell  sums up the results that were at· Wank . . . . . . . .  " . .  " . .  " . . . . . . . . . . . . . .  795,081 
tained, while the rest of the volume deals with ��:!k��

r
��:d�

er
i;���

e
bu!

s
litffe

r
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g
d Drafting table. G. Ring . . . . . . . • . . . • . . • • .  795,065 

the preparatory work that was gone through tig�b�/��p:::�e.
n
ig��:i�

o
l':!;��� B�fl�

g
�pR�Ji'e, 

C
iIe;;rry s&

m
W�fght : : : : : : : : : : :  +��:i�� 

with before the tests were made, and the re- Hydraulic Un.m. U SED AND EN- Drilling rigs; st('am motor for operating 
DORSED BY 'l'HE U.  S. GOVERNMENT. t Is 'n F S B k I w 795 017 suIts of these tests a s  to the time required for Is made in all <;izes. Free booklet and Drink1�g lo�ntr:in, ' J. �� ��n�{�gt'o'�: '�t" a:l: 794; 844 

starting and stopping, the air and train re- terms to agents upon request. Driving mechanism, C. 1\1. Armstead . • . . .  'l1J5, 244 
sistance, the power consumption, the behavior N iagara Hydrau l i c  E n g i n e  Co Drum, G. Harris . . . . . . . . . . . . . . . . . . . . . . . . 795, 034 

of the car during service, and the behavior of 140 NASSAV ST., NEW YORK g��
m

a�
ill

�a�'in�
e
���e: 'bi�U:lfi't�' '���;p'o'��d 794, 843 

the new roadbed during the tests. 'l'he book Facto,y Chest .. , Pa. 
Dyn�ino

a 
s�J���t $,;. O;�

o
R·i�i.��dS : : : : : : : : : :  ���:��� 

has an appendix coucerning a high·speed rail· HOW TO MAKE AN ELEOTRICAL Electric battery, P. J. Kamperdyk . . . . . . .  794 , 864 
way from Berlin to Hamburg. It contains :1��:\�ect�:u1t�t����aHs1�;�ra�: �6�i:�ti�� �� j-igrir�! �t��f�:� b�:�l�' :ide��g

Prh��)p·I�: .
. 
H: 

. .  
E: 

795 , 170 

numerous di agram s and test charts. It i s a Hopkins. This valuable article is accompanied by de- Procunier . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  794, 742 
thorough resume of the tests that were made.  tailed working drawin!(s on a large scale, and the fur- Electric light fitting, J. G. Irving . . . . . . . . 795. 1 31 

nUl)e can be mil de by any amateur who is versed in the Elp�tric mJ.chin�. dynamo, F. A. Mott . . .  794,998 

' INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 18, 1 905 

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.] 

Acid, monog]ycol ester of salicylic, F. 
Hofmann . . . . . . . . . . . . . . . . . . . . . .  " "  . . .  794,982 

Amusement apparatus, C. Alonso-Perez . . . . 795,087 
Animal trap, E. Firmhaber . . . . . . . . . . . • . . . .  794,856 
Automatic gate, A. Noe . . . . . . . . . . . . . . . . . . 795, 1.62 
Automobile attachment, E. G. Nicewaner 795, 054 
Awning, C. W. Linder . . . . . . . . . . . . . . . . . .  794,807 
Awning, frameless, S. C.  Crowe . . . . . . . . . . . .  795 , 1 05 
Baling prt:'ss, horse power, M. C. Nixon . .  794 , 81 1  
Ball or bullet, H. C. Aspinwall . . . . . . . . . . . . 795,088 
Ballot box, C. B. Gilmore . . . . . . . . . . . . . . . .  795, 1 1 4 
Basket, M. L. Porter . . . . . . , . . . . . . . . . . . . .  794, 883 
Bearing, compensating knob, H. G. " oight. 794,757 
Bed bottom, H. R. Hervey . . . . . . . . • . . . . . . .  795,223 
Bed, invalid's, E, A. Hall . . . . . . . . . . • . . . • .  794,978 
Bed, sofa, Cumla & lj'ridstrom . . • . • • . . • . • •  795,199 
Bedstead, A. A. Nees . . . . . . . . . . . . . . . . • • . . .  795 , 1 5� 
Belt tightener, A. L. Herkenhoff . . . . . . . . .  795,038 
Binder cleat, J. R. Barrett . . . . . . . . . . . . . . . 794,91 6 
Binder 0" loose sheet holder. temporary, 

H. F. Busbong . . . . . . . . . . . . . . . . . . . . . . .  794,778 
Blast furnace, N. M. Langdon . . . . . . . . . . . .  795, 1 39 
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e
� . . � 795, 008 

Boiler baffle, steam, J. S. Hammerslough. 794,71 1 
Boiler superheater, steam, Cole & Oatley. 795,260 

use of tools. This article is contained in SCIENTIFIC Electric switch, M. Guett . . . . . . . . . . . . . . . .  794,935 
AMERICAN 8UPPLEl\1ENT

� 
No. 1 1S2. Price 10 centB. Electrical switch and operating mechanism 

b'or sale by MUNN & Co., . HI Broadway, New York City, therefor, Richards & Turbayne . . . . . . . •  795 , 235 
or by any bookseller or newsdealer. Electrode, arc light, J.!-'. O. VogeL . . . . . . .  794. 902 

J A G E R  Marine 
4-Cycle Engines 

Skillfully desi!(ned and well 
bUllt. Sing]e lever control, com­
bining automatic carburettor 
wit h spllrk advance. Develops 
wide speed range and reliability 
under most trying conditions. 
Sizes a to 60 h. p. Sel>d for catalog. 

CHAS. J. JAGER CO. 
Cor .  HIgh and Batte rymarch Sts . ,  

Boston,  Mass. 

THE CURTIS DOUBLE 
CYLINDER. MOTOR 5 h.-p. 60 lb.'!. Roller Bearmgs. 

Capt. Baldwin's famous air· 
ship, the California Arrow, 
is propelled by tbis motor. 
Also our motorcycl�, which 
holds the world's record of 
]0 miles in 8 min. M 2-5 sec. 

Cataloo Free. 
H .  H .  C U RTIS M F G .  CO.  

Hammondsp ort ,  N .  Y .  

73he Cushman Motor 
�:�:lo���;X�L��jt tr:����

s
�:Ae�2 ::l�

r u��P l\Y�;;'� 
on the market. The New 1905 Model is bet· 

ter than ever. The engine pr(lper 1s valveless. 
The cylinder, water jackft and head are Cal't in 
one piece. It is thp. fiiitimplefiiitt as wen as the 
lnO!ilot emcient. Holds many speed records. 

l\[lIde iu :-:'mgle and Oouble CyliDder pat. 
terns. Prkes make it econom

i
cal. Cut shows ? h p. marine, weight 75 �bs. We make Auto 

Motors and Stationary ElIgines. Catalop; free 
Agents Wanted. C"GSHlIAN MOTOR CO. 2026 N Street, Llneoln, Neb., U. S. A. 

Elevator safety device, R. H. Gaylord . . . .  795 , 1 1 2  
Engine controlling mechanism, explosive, 

J. F. �1"rkel . . . . . " . . . . . .  , . . . . . . .  . ,  . .  794, 727 
Engine sparking igniter gear, explosive, 

E. Westman . . . . . . . .  , . . . . . . . . . . . . . . .  794 , 826 
Enginf's, drill striking mechanism for rock 

drilling, I ... . Durkee . . . . . . . . . . . . . . . . . . . .  794,930 
Envelop, J. W. Knebler . . . . . . . . . . . . . . . . .  794, 720 
Evener, horse, J. J. Larson . . . . . . . . . . . . . . . .  795 , 140 
Exhaust mechanism, variable, C. L. Pagen-

hart . . . . . . . . . . . . .  , . . . . . . . . . • . . . . . . . . .  794,881 
Extension table, J. W. Lindow . . . . . . . . . . . .  794,99() 
Eyeglasses, L. F. Adt . . . . . . . . . . . . . . . . . . . . 794, 767 
Eyeglasses, G. A. Stiles . . . . . . . . . . . . . . . .  795, 178 
Eyeglasses, etc., lens holder for, G. H.  

Winslow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7g4, 829 
Eyelet, shoe, J. A. Baker . . . . . . . . . . . . . . . . . .  794, 838 
Eyelets with flexible material, method of 

ul'd apparatus for covering, P. R. 
Glass . . . . . . . . . . . . . . . . . . . ' . '  . . . . . . . . . .  795 , (}33 

Faucet, lock, C. C .  Connell . . . . . . . . . . . • . . .  795 , 027 
�'eed water heater, T. Suzuki . . . . . . . . . . . . . •  794, 821 
Fence, folding wire, W. C. Gay . . . . . . . . . .  794,933 
:F'ence post. Pierce & Williamson . . . . . . . . . .  794, 739 
Ii'Pllce post, G .  E .  Blaine . . . . . . . . . . . . . . .  794,845 
File, bill, G. H. Maurer . . . . . . . . . .  794, 993, 794,994 
Filing device, A. C. Wiechers . . . . . . . . . . . .  794, 827 
b'i1ter and cleaner, L. E. Rogers . . . . . . . . .  795, 066 
Filter, water, M. N. Lynn . . . . . . . . . . . . . . . . 795, 047 
Filtering apparatus, water, J. C. Barker . .  794. 8-40 
Fire apparatus, S. A, A. Stenberg . . . . . .  795. 1 7 6  
Fire escape, portahle, D. FJ ,  Landis . . . . . .  794 , 72 1  
Fish handling apparatus, A,  R. Rogers . . . .  794, 890 
I<'Ianging machine, J. H. Vanderslice . . . . . . 795, 1 80 
Flower holder, C. E. H. Jacoby . . . . . . . . . . 794, 93g 
b'luid brake, R. D. Whiting . . . . . . . . . . . . .  795, 085 
Flushing ::uachine, street, L. F. Ottofy . . 795, 059 
Food product preparing apparatus, A. T. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Food products, preparing, A. T. Jones . . .  . 
Footwear, C. T. Adams . . . .  , . . . . . . . . . . . . 
Formaldehyde candle, Bauer & Hollister . .  . 

794,940 
794,941 
794,832 
794,771 
794,971 Foundation, H. Ericsson . . . . . . . . . . . . •  

Fountain. See Drinking fountain. 
Friction device, G. "Testinghouse . . . . . . . .  794, 761 
Friction top can, E. W. Carnes . . . . . . . . . . .  795,102 



Scientific AInerican 

l.'riction top can, J.  G .  Hodgson . .  795,126 to 795, 128 
Ij'l'uit gatherer, M. L.  Porter . . . . . . . . . . . . . . 794, S,s4 
I!'ruit picker, MOlll'oe & Coulter . . . . . . . . . •  7!J5, 151 
Ifuel distributer, N. 'Y. Lundy . . . . . . . . . . . . . 794,872 
Furnace, W. H .  Chappell . • . . . . . . . . . • . . . .  795 , 1 94 
Furnace feeder, W. H. Curtis . . . . . . . . . . . . 795 , 1 0 6  Cano es Rushton INDIAN GIRL MODEL 
Furnace feeder, automatic, H. G. Cox . . . . .  794,853 

As rapid in delivery as she is speedy in the water--I!0 delay-immediate shipments-strong, light and graceful. Built of Jj�ur'1ace for treating sheet iron and steel, 
seasoned cedar-covered with best quality of canvas. Price. packed. $32 to $44. Send for catalogue of Dinghies. pleasure H. II. Goodsell . • . . . . . . . . . • . . . . . . . . . •  795,218 

795, 083 
794, 985 
795, 1:36 
794,925 
794 , 7 69 

boats. all-cedar and canvas-covered canoes, oars. paddles. sails and fittings. Write to-day. Furnace grate, F. J. "'�etzel . . . . . . . . . . .  . 

RU HTO W li'use, electrical, F. G. Jones . . . . . . . . . . . . .  . 
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Garment supporting clasp. J. F. Ahvood . 
Gas, apparatus for the generation of, B .  Thd�(�r- "AUTO=MARINE 

MOTOR. " 
$37.50 
ENGINE ONLY 

E. Eldred . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  795, 20 8  
G a s  burner, J.  Ii" Kraus . . . . . , . . . . . . . . . . . .  79G,044 
Gas lmrner fitting, E. E .  G- rove . . . . . . . . .  795,21 9  
G a s  furnace, regenerative, C.  Rllis . . . . . . . .  795,259 
Gas generation, Eldred & Ellis . . . . . . . . . . . . 795,257 
G a s  generator, J. J. Nix . . . . . . . . . . . . . . . . . . 795, 1 61 
Gas generator regulating device, ' Q.  S .  

Backus , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795,091 
GHS producer apparatus, C .  Ellis . . . . . . . . . .  795,258 
Gas regulator, C . ",V. Henson . . . . . . . . . . . .  794,98U 
Gas retort charging machine, H. J.  rl'oo-

good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. 

794,960 TVeiilht 3�lb.. Gasket, D. O .  Blanchard . . . . . . . . . . . . . . . .  794,920 
Height 11M in. Gear, power transmission, E. J.  S,vedlund . 795, 077 

Convert Your 
Row B oat 

Ilito a 
L A UN CH 

Gear tooth generating machine, O. J. 
Beale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795, 021 

Gem setting, G .  'V. Dover . . . . . . . . . . . . . . . . 795 , 1 09 
Glass measuring and cutting mechanism, 

Rogers & Sagee . , . . . . . . . . . . . . . . . . . . . .  794,891 

ai:�: !:�s�ls;'
ap�::::u s' f��' f��i�g ' th� ' ;i�� 794,734 Rated at 1 h. p. Has shown nearly 2 h. p. No valves, gears, springs or 
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If yon don't drive at night you d on't need a lamp of any 
kind. bnt if you do, there i!'l no more important part of your 
cat than the lal l lp.  Rl:lhability anli an intf'llSe lig-ht charac� 
t�rize the SOLAR, and are due to proper construction of 
lamps and correct priucirJ� of generator. 

E �pl'rienceli drivers demand 80LA R - why not furnIsh 
them ! Thev cost but little more th'm " good wough " bmps 
and give absolute satislaction. Illustra�ed catalog for the asking. 

BAUGER B R ASS M F G. CO, 
Kenosha, W18. 

New York Officll, 1 1  Warren Street. 

ELECTRO MOTOR, SIMPLE, HOW TO 
rnake.-By G. M. Hopkins. Description of a small eleq­
tric motor devised and constructed witb a view to as�ist. 
ing amateurs to ruake a motor which might be driven with advantage by a current derived from a battery, and 
which would hav� sufficient ppwer to operate a foot 
lathe t)r any mac"!:liue requiring not ovm' one man pow­
er. With 11 figures. Contained in BCIENTU'IC AMER .. 
C A N  S UPPL.,"ENT, No. 1l4 1 .  Price 10 cents. To be had at this Office and from all newsdealers. 

N OW-they are selling so fast you may be disappointed later. 
Auto.Marlne MotOl'S from 1 to 20 h. p. 

Detroit Auto.Marine Co" . 75 E. Congress St., Detroit, Micb. Formel ly DetrOIt Lackawanna Co. • 

ELECTRIC LAUNCH MOTOR. - THE 
design in this papp-r is for a motor of unusual simpliciLY 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a'boat of about 24 feet 
over all l,tnd 4 feet 6 inches beam, draWIng 18 inches. and 
is capable of propeIIin� such craft at a speed of 7 m i les 
per hour. IliustrateJ. with 21 cuts. See SCI ENTIFIC 
AMERICA:>' SUPPLEMENT, No. l�O�. Price 10 cents by 
mail, from this office, and fr()ID Hil neWSdealers. 

Beeswa.x Joints 
are now the correct thing i n  Calipers. 
These inside calipers are neatly and 
strongly m�d " the points hardened and 
of correct shape. E'u.d descriptive cata .. 
logue sent free. 

Prices, No. 202 4 Inch $0.50 6 H .65 8 " .80 ro " � 12 " 1.00 
.SA WYER TOOL MFa. CO., Fitcbburg, Mass. 

Experimental Electrical Outfits 
from which the following practical machines can be made : Dynamo or Motor 
(high or low volts) ; Gas Engine Dynamo ; Motor Dynamo ; Dynamotor ; Booster ;  
Single Phase A. C. Rectifier ; Single Phase A. C. Motor ; Motor-Driven Self-Exciting 
A. C. Generator, etc. Parts are interchangeable throughout, Can be purchased 
altogether or one piece at a time, Bulletin B mailed free for the asking. 

PARSELL m. WEED. '>" 12 9-131 West ThirtY-first Street. New York, V. S. A. 

WE GVARANTEE 
O U R  OUTFITS T O  HANDI,E MORE A I R  FOR THE POWER 
CONSUMED THAN ANY OTHER SET OF T H E  SA�IE 
SIZE. TO BUY THEM IS GOOD E C O N  0 M Y . 
GENERATORS, VARIABI,E & CONSTANT SPEED l\WTORS 

Rochester Electric Motor 

LIKE A SHOT OUT OF A GUN goes ' 

the "20th Century Limited" on the new 
eighteen-hour schedule between Chicago and New 
York, The magnificent speed performance of 
these trains may readily be likened to one ofthose 
h u g e  projectiles shot out of the giant &,uns of 
modern times. 

To the business man this service means a 
greater s aving of time, and that to all intents he 
is no more out of touch with his business inter­
ests than though he had simply left his office 
for home. 

Starting in either city from stations loca· 
ted in the very heart 0 f the business dis­
trict, the hours of departure from and ar ... 
rival at both Chicago and New York 
are adjusted so as to afford an entire 
day for business before departcre 
and an arrival in either city at a 
correct hour for the following 
day's business. 

C 10-12 Fr .... nk Street, 0., ROCHESTER. N. Y. 

CHICAGO 
and 

NEW YORK 
These trains represent the 

highest development of per­
fection in elegance and con­
venience of appointments 
and although coveri"g 
distance at a sustained 

" Twentieth 
Century Limited" 

speed of about 60 miles 
per hour. the well­
known excellence 
ofthe Lake Shore's 
physical c o n ­
dition assures 
perfect com-
fort to the 

Lake Shore 
New York Central 

1 8  H o u r  S e rv i c e  
CENTRAL TIME EASTERN TIME 

Lv Chicago, daily 2.30 pm Lv New York, daily 3.30 pm 
EASTERN TIME CENTRAL TIME 

of, H .  E .  G .  Uhlig . . . . . . . . . . . . . . . . .  794, 755 
Grader� road, T. F .  Bryan . . . . . . . . . . . . . . . . .  794,,850 
Grain drill dr J.g bar connection, H.  J. 

Oase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795,24R 
Grapple, D, Auer . . . . . .  , . . . . . . . . . . . . . . . . .  795, 089 
Grlnrling machine, H.  G. I senberg . . . . . . . . 795,224 
Grinding mill, M.  S.  Johnson . . . . . . . . . . . .  795, 13:3 
Gun, breech loading, H .  F.  Barning . . . . . . 794, 770 
Gun, rapid fire, C. M .  Clarke . . . . . . . . . . . . .  794, 852 
Gyroscopic control apparatus, F. M .  

Leavitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 795, 045 
Hair pin, A.  F. Baker . . . . . . . . . . . . . . , . . . .  795, 09:1 
Harne fastener, P.  N. Nelson . . . . . . . . . . . . . .  795, 156 
Hammers, air d istributing device for pneu­

matic forge, C.  F. W. A. OetIing . . .  
HandE.old, electrically heated, F. S .  Davis . 
Harvester, Burtless & Little . . . . . . . . . . .  . 
Harvesting and husking standing corn, 

machine for, W. H .  McKitrick . . . . .  . 

795. 003 
795 , 20 1  
795, 100 

Harvesting outfit, steam combined, B .  Holt. 
794,878 
794,801 
795,001 
794, 942 
795 , 1 86 
794, 957 
794, 773 
794, 997 
794, 842 
795 , 1 67 
795 , 1 68 
795,210 
794, 766 
795 , 0 69 

Hay carrier, P. A. Myers . . . . . . . . . . . . . . .  . 
Hay fork track bracket, F. W. H. I{eller . .  
Hay loader, Arter & Baker . . . . . . . . . . . . . .  . 
Heating apparatus, R. Sturges . . . . . . . . .  . 
Heating bOiler, building, J. B. Bernhard . . . 
Holst, E. Y. Moore . . . . . . . . . . . . . . . . . . . .  , ' Hoisting bucket, W. H. Beckett . . . . . . . .  , . 
Hollow mill, adjustable, H. K, Porter . . . . .  . 
Hollow mill, expansible, H. K. Porter . . . . .  . 
Hose clamp, H. N. Evans . . . . . . . . . . . . . . .  . 
Hose coupHng, Wright & Vines . . . . . . . . .  . 
Hose coupling, R. F. SettIage . ,  . . . . . . . .  , 
Hot water circulating system, J. F. Mc-

794,730 
795, 1 1 3  
795, 057 

Elroy . "  . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  . 
Hub brake, G. Oplatt . . . . . . . . . . . . . . . . . . .  . 
Hydrant, D. F. O ' Brien . . . . . . . . . . . . . . . . . .  . 
I dentification receipt, accident, T. F.  

Reardon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  794,,744 
Index, R. A. Simonson . . . . . . . . . . . . . . . . . . . .  794, 749 
Indicator. See Overweight or underweight 

indicator. 
Indicator and advertiser, C. H .  Townsend . . 794,950 
Insect trap, G .  W. Clark . . . . . . . . . . . . . . . .  794,7RO 
Internal combustion engine , C .  E .  Sargent '1'95 , 236 
Iron, treatment of cbromiferous, H.  H. 

Oampbell . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . 795, 1 9� 
Jack, W .  B. Templeton . . . . . . . . . • . . . . . . . .  794,901 
Jar holder, fruit, J. T. Welke . . . . . . . . . . . . 7D4, 760 
Jewelry box or case, E. N .  Lorscheider . . . .  795 , 1 4 6  
K e y  opening c a n ,  J. G. Hodgson . . . . . . . . . •  795, 125 
Knitting machine, G. D. Whitcomb et al . .  794,963 
Knitting machine needle holder, E. Tomp-

kins . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .. 795, 179 
Knobs, apparatus for producing seamless, 

K.  Barthelmes . . .  , . . . . . . . . . . . . . . . . . . .  795,020 
Knobs, manufacturing seamless, K .  Barthel-

mes . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 795, 01 9 
Knockdown chair, J. R. Shackelford . . . . . .  795, ] 74 
L-abeIing machine, H. Miller . . . . . . . . . . . . . . 795, 1 49 
LabeHng machine, bottle, A. O. Gutsch . . 794,709 
Labeling mechanism, D. F. Bremner, Jr . . 795, 246 
Lacing shoe uppers, means for temporarily, 

W. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . 795, 073 
Ladder, J. McDonnall . . , . . . . . . . . .  , . . . . .  , .  794, 729 
Lamp, electric arc, Baker & Wilbur . . . . . .  7!J4,RR9 
I..iamp, gasoIent', B .  A.  Estep . . . . . . . . . . . . . . 794, 972 
Lamp, vapor electric, R. Kuch . , . . . . . . . . .  794,868 
Lantern, D.  S. Williams . . . . . , . . . . . . . . . . . .  794, 907 
Lantern, Rip-nal, R. Black . . . . . . . . . . . . . . . . . 795,096 
Lantern, signal, O.  W. Smith . . . . . . . . . . . . . . 795,238 
Lathe gearing, B.  M .  W . nanson . . . . . . . .  795,222 
Lawn trimming tool, W. N.  Doan . . . . . . . . . .  794,791 
Leader pipe, R. Madsen . . . . . . . . . . . . . . . . . . .  794,724 
Leaf mf'taI, means for rolling up, O .  Blank-

meister , . . . . .  , . . . . . . . .  , . . . . . . . . . . . . . .  795, 023 
Leath-:t.l" and rubber sheet or strip, J. J. 

Steinharter . . . . . . . . . . . . . . . . . . . . . . . . . . .  795, 075 
Leather stock, making pasted, P. Bellp . .  794,969 
Leather with rubber, apparatus for coating, 

J. J. Steinbarter . . . . . . . . . . . . . . . . . . .  . 
T .. J'E'vel, illuminated spirit, R. O. Stetson . . .  . 
Level, spirit, P. Kaufmann . . . . . . . . . . . . .  . 
Lifting jack, S.  R. Payne . . . . . . . . . . . . . . . . . . 
Linotype machine, P. T. Dodge . . . . . . . . . .  . 
Liquid fuel burning apparatus, W. Cunning-

795, 07fl 
794, 7o� 
794 , 8 65 
7!J4, 'j':�5 
795 , 028 

ham . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795,2 00 
Locks, electrically operated keeper plate 

for dOOl\ Arens & T('ich . . . . . . . . . . . . . . 794. 7G� 
Loom, cireular, A. De Lask i .  . . . . . . . . . . . . .  795, 22,s 
Loom, haircloth, G. S. Cox. 

795.249, 795, 252, 705, 25�, 
Loom bead motion, G .  S. Cox . . . .  795,251, 
Loom warp stop motion, N. Boivert . . . . . . .  . 
Loom warp stop motion mechanism, A. E.  

795,255 
790, 2'04 
794,922 

Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  794, 91 7 
I.Joom weft pOSitioning means, G. S. Cox . .  795, 250 
Looms, thin place detector for, .T. H .  Bag-

well . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  794,96fl 
Lubricator, O.  G .  Kipp, reissue . . . . . . . . . .  12,37:� 
Lubricator, C. E. Malmbol'g . . . . . . . . . . . . . .  795,230 
I.Juggage carrier, .T. J. Rischard . . . . . . . . . . . 794,948 
Machinpry, automatic safety stopping at-

tachment for, E. L. Branson . . . . . . . .  . 
Magnf'tic brake, A. C. Eastwood . . . . . . . .  . 
Mail box, G. E. Lofland . . . . . . . . . . . . . . . . .  . 
Mail box signal, P. C. Smith . . . . . . . . . . . . .  . 
Mail chute closure, J. 'V. Cutler . . . . . . . . . . 
Mail delivering apparatus. G. W·olf . 794,909, 
Massage apparatus, G. W. Fitz . . . .  795,212 , 
Massaging implement, H. F. Waite . . . . . . .  . 
Mechanical movement, Bell & Velte . . . . . . .  . 
Medical or like purposes, injector for, S. 

Noah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Medicine receptacle, R. B: Mimmack . . . .  . 
Melting furnace, W. E. ".,.iIIiams . . . . . . . .  . 
Mining locomotive, A. H. I{orsmeyer . . . . .  . 
Mining machine, coal, C . . J. Smith . . . . . . .  . 
Mitering machine, .T. A. Peer . . . . . . . . . . .  . 
Motor control system, J. B. Linn . . . . . . . .  . 
Motor control system, W. O. Mundy . . . . .  . 

795, 097 
795, 207 
794 , 870 
795,2:l9 
795 , 1 07 
794 , 9 1 0  
795, 2 1 :) 
794, 962 
795, 189 

795, 056 
794, 996 
794, 762 
794, 867 
794, 818 
794, 737 
794,991 
795,000 

Motor control system, pneumatic, Jj". E. 
Oase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795,024 

Motors, fuel controlling means for inter-
nal combustion, A.  ·Gosse . . . . . . . . . . . . .  794, 859 

Mower attachment, lawn, J.  W. Bonsall . . 795 , 1 91 
Muffler, exhaust, B . Orawford . . . . . . . . . . . . .  794, 926 
Musical instruments, pneumatic action for, 

F. W , Wood . . . . . . . . . . . . . . . . . . . . . . . , .  794, 9 1 1  
Musical instruments, tune sheet mechanism 

for automatic players of keyboard, A.  
Maxfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  794, 726 

Necktie holder, G. S.  Fogarty . . . . . . .  , . . . .  794, 795 
Nut, A. W .  Clausen . . . . . . . . . . . . . . . . . . . . . .  794,781 
Nut and bolt, threadless, H .  J. Weiss . . . .  795,242 

New York, daily 9.30 am Ar Chicago, daily 8.:10 am Oil and moisture from materials, apparatus 
for extracting, S.  E .  Wilson . . . .  , . .  , 795 , 1 83 

UVIost comfortable fast 
service route in America 

C. F. DALY, Passenger Traffic Manager 
Ohicago, III. 

A. J. SMITH, General Passenger Agent 
Cleveland , O , 

Oil burner, W. S.  Jenkins . . . . . . . . . . . . . . . .  795, 132 
Oil can, Clow & Brooks . '.' . . . . . . .  , . . . . . .  795 , 1 03 
Oil press, D. J.  Helderich , . . . . . . . . . . . .  , . .  795,121 
Ophthalmic chart cabinet, pneumatic, L. 

O .  Bisang . . . . . . . . . . . . . . . . . . . . . . . . . . . . 794,918 
O re concentrating table, W. G .  Dodd . . . . . .  794.928 
Ore grinder, F. J. Hoyt . , . ,  . . . . . . . . . . . . . . 794. 714 
Ore or rock crusher, E. S .  Moulton . . . . . . .  794, 876 
Ovens, mpans for charging bread into and 

withdrawing it from bakers' ,  W. Law� 
rence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795 , 1 4 1  

Over .-veight or underweight indicator and 
computer, Barry & Shaughnessy . • • . . . .  795,018 

1000 1I1'"S,ral'lOIIS. 
speCial fancy. 
Our credit terms : Un.MIt""'le 1m,'. 
receive the artic:e, 
payments. We pay express 
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I OFTIS ���U�C�U�i�g C�e���� 
Dept. G 1 80 

BROS & (0. JS!a 92 to 98 State St. Chicago . 

Silver'S Bana Saws 
2o-in Foot or Belt Power 
26=ir.. Belt Power 
32-in. Belt Power 
36=in. Belt Power 

ALSO 

Bub Boxing and Spoke Tenon 
Machines. Forges. Drills and 

" Ohio " Feed and En­
silage Cu tters 

Manufactured by 

MFG. CO. 

SlH'l-liLLlEI«IPlm 
. "The Pen That Fills Itself" 

Dip pen in any ink well or any ink, press lever and operation is 
over. As a matter of cleanliness, comfort and convenience don't 
you owe it to vourself to learn more about thi� perfect pen ' If you will let us send ,you Olll' beautiful new illustrated 

catalogue, it will nuke you a CONKLIN enthushst. 

The Conk l i n  Pen Co. 1
2

�,!l:!;�
o

Oht:
e. 

Represented in Great Britain by American Agencies, Ud., 3B Shoe 
Lan!:, Farringdon St., Lonrlon. E. C.: in Australia by Rae, Munn & tHIbert, 47 Market St., Melbourne. 

:;:/.-�� Manufactory Established 176L 
Lead-ColoTed Slate Pencils, Rubber Bands. Erasers. Inks. Penholders, Rulersl...Water Colors, Impl'oved Calculating Rules. 

Send for descriptive OVrcular S. 
44-60 E .... st 23d Street, New York, N. Y. 

Grand Prize, lIighest Award, St. Lou is, 1904. 

ELECTRIC SEWING MAC'HINE MO-
tur.-The instructil ns and numerous iJIustrations of de­
tails contained in this article will enable any mecbanic 
of avera�e ability to build an efficient motor that wiJ1 
operate a sewi.ng machine. The cost of materials for 
this machine should not exceed fiye dollars. Bee SCIEN_ 
T I FIC AMERICAN SUPPLEMENT. No . 1 �1 0. Price 10 
cents by mail, from this office and from all newsdealers. 

W911s, Oil and Gas Wells drilled 
by contract t.o any depth from 50 
to 3000 feet,;,)We also manufac­
ture and furnish everytbing re. 
quired to d,'1Il and complete 
same. Portabl e  Horse Powe! 
�a�b���

n
i�� friJe�� l�i��� Wri te us stating exactly what is required and send for illus­trated catalogue. Address 

c:.:-_-::._",,,,,,,,c-:"· __ EERING AND SUPPLY ('oJ. NEW YOI:K. U. S. A. 

How To Increase 
Your Business 

READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 
This week it will be found 
on page 90. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or d eal in. 
A prompt reply may bring 
an order. 
W a t c h  i t  C a r e f u l l y  
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.. These two I use daily. " 

ARNICA 
Tooth 
Soap 

Is antiseptic ; 
preserves while it 
beautifies . No 
spilling or wast­
ing ; convenient 
and economical. 

25 Cents 
At all Druggists 

STRONG'S 
Arnica Jelly (Carbolated) 

Keeps the skin free from roughness 
and pimples. Nothing better for 
sunburn or chapping; also for cuts, 
bruises, burns and all eruptions. 
Keeps the skin soft, smooth and del­
icate. The collaps able metal tube Is 
convenient and unbreakable. 
Take it with you wherever you go. 
fl your druggist hasn 't it-Send to us. 
Sent po stpaid on receipt of 25 cents. 

C. H. STRONG & CO. 
C H I C A GO 

SEN�ITIVE LABOR ATOI{Y BALANCE. 
By N. Monroe Hopkins. This " built· up " laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. Th e  balance can b e malle 
by an y amateur skilled i n  the use of tunIs, and it wilJ 
work as well as a $125 balance. f(1he article is accom­
panied by detailed working drawings showing various 
stages of the work. This article is contained in SCIEN. 
TU'le A:MERICAN SUPPLEl\IENT, No. 1 _1 84. Price 10 
cents For sale by ::\'lUN� & Co . •  361 Broadway, New 
Y ork City. or any hook:o;el1er or newsdealer. 

If you have an Avple AutOlllatic Si.parl,,'-'r your butt",ries will a iwavs give a strong.. hot, steady spark. Own­er.'! of launches, automobiles or g-as engines should write today and learn of this pertect 8tora�e battery charger. 
The Dayton Electl'iC'aI Dlfg. Co. 

98 Beaver Bldg. Dayton, Ohio. 

NO W READY 

Bound Volume 
O F  THE; 

SCIENTIFIC AMERICAN 
BUILDIN G MONTHLY 

VOLUME XXXIX 

January to June. 1905 

2 7 7  Illustrations 6 Covers in Tint 
132 Pages 

PRICE OF SEMI=ANNUAL VOLUME 
$2.00, POSTAGE PAID 

S PECIAL FEATURES 

N o t a b l  e A In e  ri c a n  H o u s e s. 

By Barr Ferree. 

Mrs. A. Cass Canfield's House, Roslyn, L. r., N. Y. 

The House of Ogden Mills, Esq., Staatsburg, N. Y. 
"Bellefontaine," the Estate of Giraud Foster, Esq. , 

Lenox, Mass. 
'I'he H ouse of Lloyd Bryce , Esq., Roslyn, L. r., N.Y. 
" :\fart.in Hall, " the House of James E. Martin, 

Esq., Great Neck, L. I., N. Y. 
" Talbot House," the Estate of Talbot J. Taylor, 

Esq. , Cedarhurst, L. I., N. Y. 
Helps to Horne Building. What the House 

Builder should know. Difficult.ies to Overcome. 
The Plan. The Structure. Designing the House. 
The Rooms and Their Uses. 

Departments. Roads. Landscape Architec­
ture. Ventilation. New Building Patents. Pub­
lishers' Department. The Automobile. 'l'he Plum­
ber. Exhibitions. Correspondence. Fire Protec­
tion. Civic Betterment. Unknown Buildings. The 
House. Monthly Comment. The Honsehold. The 
Garden. Fifty Sug'gestions for the House. The 
House Interior. New Books. Sanitation. 

The Building Monthly aims to help its 
readers to bette r building. The i llustrations re­
produce homes and other structures of the highest 
grade and of varying costs. It seeks to inte rest 
the architect, the house owner, the real estate 
p romote r, the home m::tker, and the builde r. It 
stands for the good and the true and the beautiful 

in the art. Its sedes o n  " Notable American 
Houses " describes and illustrates with gre lt 
wealth of iIlustratio os the mo re important of the 
best large houses recently built in the United 
States and brings its readers in immediate touch 
with the most important work of the leading 
architects of the day. Its descriptions of houses 
are brief but comp act with informatlOn. Its 
depal'tlnents con8titute a H review of reviews," 
summary of current comment, suggestion and 
help i n  all matters relating to the construction of 
the home, its decoration, equi pment, and u se. 

Volume XXXIX, January to June, 1905, price 
$2.00. Six covers in tint and three hundred and 
eig-ht illustration s .  A rich conspectus of interest­
ing notable houoes. Many fine estates are treated 
wit.h ample fullness. The diSCUSSIOns of current 
architectural themes are of permanent va lue and 
of nnusual intere,t. 

FOR SAI,E BY 
MUNN &. COMPANY 

No. 361 BroadW'ay, NeW' Yarh C ; ty 
AND ALL NEWSDEALERS 

Scientific AInerican. 

I Pac\{age, shipping, A. Fonts . . . . . . . . . . . . . •  795,110 
Packing, A .  B. Schier . • • • • • • • . . • • • • . . . • •  7[14, 892 
Pacldng, G.  M. Kueuper • • • • • . . • • . • • . . . • •  794, !:)S7 
Packing', .J. H. Bricker . • . . . . . . • • • • .  0 • • • • • •  795,098 
P:.dllt COlllpOl'lition, R. H. Goddin • • • • • • . • . •  795 , 1 1 6  
P'lil. Sf'e V acuum pan. 
Pants , and garter attachment, A.  If.  & 

S. �'. Stein . . . . . . . . . . . . . . . . . . . . . . . . . .  794, 894 
PantR with g . uier attaching ueviep, knee, 

A. F. & S. F.  Stein . . . . . . . . . . . . . . . . .  794, 895 
Paper tll'tiele8, machine for makiJlg, F. J .  

.l\Iotz • . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .  795, 153 
Puper bag machine, VV .  A. Lorenz . . . . . . . . . 79G,046 
Paper forming and drying machine, G. 

'V. Nistle . . . . . . . . . . . . . . . . . . . . . . . . . . . 795, 055 
Paper 01' othpl' fabrics, l'cc:ling machine for, 

W. II. Waldron . . . . . . . . . . . . . . . . . . . . . .  795,079 
Parallel lines, protective system for, L.  

'VilSOll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795 , 1 82 
Pavements, wooden block for, Ii'. J. ",,-Tarren 794,7!38 
Pen, fountain, '1'. P. AIll broRe . . . . . . . . . . . .  7!)':l, 8�W I 
l'en, reservoir, 'Y. "t". Sanford . . . . . . . . . .  704, 814 
Perambulator, mail eart, 01' the likl', A. 

C.  nan-att . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795 , 1 88 
Phonograph repeating attaehmellt,  I�. L. 

Cra"" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  794,786 

�HY�(��: ����in��[�: It:iSir.
fO�O(�iiI�ier ��i

.
l: : :  �g�:Ib� 

Pitman cOllnection, G. n. Ellis . . . . . . . . . .  704, 7D3 
Plate and attachillg dpvice then'for, W . 

D. 'Yilliams . . . . . . . . . . . . . . . . . . . . . . . . .  795 , ] 81 
Plug and. receptacle, H. R. Sargent . . . . . .  795, 067 
Portable rUCk, L. A. l" rjt�nd . . . . . . . . . . . . . .  79fJ , 1 1 1  
Poultry picking implement, A. "'Tpilel' . . . . .  71)5 , 0 13 
Po'tyel' t ransmitting mechanism, T. L. & 

'1'. J. Sturtevant . . . . . . . . . . . . . . . . . . . . . 794 , 81)9 
l'mver transmitting mechanism, A.  L. 

IIerkcnhoff . . . . . . . . . . . . . . . . . . . . . . . . . . .  785, 036 
Preserve can, H .  Bohm . . . . . . . . . . . . . . . . . .  "l94,848 
Printing plates, means for locking', Taylor 

& Hackett . . . . . . . . . . . . . . . . . . . . . . . . . . .  794, 959 
Printing sUI'face cleaning comyosition, F. 

Forster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795 , 2 1 5  
Printing snl'faces, cleaning, F.  !i'orster . . . .  7D5 , 2 1 6  
PropellE'l', J .  D.  l,'ull{'rton . . • . . . . . . . . . . . . . .  794, 9:12 
Propeller, .r. Huber . . . . . . . . . . . . . . . . . . . . . .  784,\)84 
Pulp molding machhH', G .  R. "-Tard . . . . . . . .  794, 903 
Pump, ml'l'eury, S .  E .  Plichtner . • . . . . . . . . .  794, 707 
Pump piston, R. Addison . . . . . . . . . . . • . . . . .  794, 8:�4 
Pump platform, P.  1\1. "Tolf . . . . . . . . . . . • .  794� 7 64 
Puzzle, C. D. H. Blakeney . . . . . . . . . . . . . . .  794 , 9 1 9  
Pyrotechnical grasshopper, E.  H .  Wagner . . 704 , 82 4  
Rack, II. Jr. Hchau\vE'cker . . . . . . . . . . . . . . . .  795, 068 
Radiator, she(-'t mptnl, "T. It. K innear . . . .  794, 805 

��H j�I��,
e ,  

R .
�I

H . II{:';,\;,';�i . : : : : : : : : : : : : : : : :  �gg¥� 
Rail joint, Johnston & Dill . . . . . . . . . . . . . .  790, 042 
Hails i n  situ, portable apparatus for dress-

ing the Rurfuces of, 'Voods & Gilbert . 795 , 1 84 
Railway brake apparatus, G. T. & I.J. 

1\T oods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795, 243 
Railway gate, A. Bprg . . . . . . . . . . . . . . . . . . .  790, 022 
Railway ruil, E.  F .  -Krdl . . . . . . . . . . . . . .  794,719 
Railway rul1,  A. A. Strom . . . . . .  794, 954 to 794,956 
Railway rail hrac'e, H .  H .  Sponenburg, 

795, 010, 795, 0 1 1  
Railway r a i l  j o i n t ,  ,Yo A . Zplch . . . . . . . . . .  794, D15 
Haihvay switeh mpchanism, II. B. N ichols, 

79[) , 1 37 to 79ll , 1 09 
Railway til', A. "V. Yocum . . . . . . . . . . . . . .  795, 185 
Railv;ay. ties, lifting jack for spiking, G.  

Coml . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7D5 , 1  0 5  
Ratehpt whepl mechanism, A .  Benoit, et al. 795, 0\)5 
Razor, C.  L. G i rard . . . . . . . . . . . . . . . . . . . . . .  795, 115 
Razor blade holdpr, safety, IJ. HeckeL . . .  7H4,798 
Razor, Rafetr, L.  n. Gaylor . : . . . . . . . . . . . . .  794,9:-34 
Heaper and mowt'r, T.  R. Vizard . . . . . . . . . .  705, 078 
Hefrigerating apparatus, R. \Yhitaker, 

795,014,  7!l5,015 
Rein holder, G.  E.  BundiC'k . . . • . . . . . . . . . .  794, 776 
Rrotaining rillg, 1\1. C. �elllle l' . . . . . . . . . . . . 794,7;)3 
Retort dis(:harging appurutns, L . DC'grand. 795, 202 
Revo1vers or other firparms, application of 

electric 1ights to, Ii}.  C .  L C ailliez . . . .  71)4,924 
Rheostat, J. W .  IlowPll . . . . . . . . . . . . . . . . .  794 , 9 83 
Rh00stat, automatic, C . . T. Sturgeon . . . . . . 794, 820 
Ring. S(,E' nduining ring. 
Roasting fnrIHu:(', J. A. Allkel'� e t  al . . . . . .  794. 837 
Hock drill, G.  S.  POWPJ· • • • • . . . • • • . . • • • • • • . •  795 , l fl9 
Rock drilling machinel'Y, apparatlls for 

allaying dust in conncetion with, W. 
C. Stephens . . . . . . . .  ' . . . . . . . . . . . . . . . . . .  7!J4,752 

Rocking ('hail' attachment, E.  E. Motter . .  7D4,H9f) 
Rope clump, .T. }IcKenncy . . . . .  , . . . . . . . . . .  794, 7:;2 
Rose or ('scutcheon plate, C'ompensating, 

Caley & Voight . . . . . . . . . . . . . . . . . . . . .  794,779 
Rotary E'ngine, H .  -:\1. Lofton . . . . . . . . . . . . .  7H4. 72:3 
Rotary ('ngine, D.  D.  Hardy . . . • . . . • . . . . .  79f) . 1 1 ,s  
Rotary engine. J.  R. LewiR . . . . . . . . . . . . . .  795 , 1 42 
Rug stiffenillg deviee, �-'. E. K indg"C'n . . . . . .  794,717 
Ruling muehine delivery tahle, Peek ham & 

Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795, 1 64 
Sash holdpr, J. 'V. 'Vynn . . . . . . . . . . . . . . . .  794 , 9 ] 3  
Ru\v filing machinE', C .  H. S l a c k  . . . . . . . . . . .  794, 750 
Saw sharpener, J. n. Ennis . . . . . . . . . . . . . .  794, 85ti 
Rcaffold, ConovPl" & Blair . . . . . . . . . . . . . . . 795, lUG 
Screw holts, etc . ,  ratehet spanner for, F. 

W .  8ch ropder . . . . . . . . . . . . . . . . . . . . . . . .  794, D52 
Scrnhbing machine, .T. B .  Slattery . . . . . . . .  794, 817 
I';l'al, hottle, E . •  T. Brooks . . . . . . . . . . . . . . . .  7D4, 849 
S0aling machiue, bottle, A. A.  "Tood . . . . . . .  794. f)f)f) 
Seed clE'aning maehillc hoppf'I', J. Harris . .  794, mW 
Seed tester, S.  Van Bl'llggen . . . . . . . . . . . .  794 , 756 
,separator, Rowland & Long-more . . . . . . . .  794, 747 
Rerrating machinf', R. F.  Massa . . . . . . . . . . .  794,810 
Sewing machine feeding mechanism, n .  C .  

Miller . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . .  79f) . 1 50 
Sewing machine, filler sack , R. H. Moore 794, 875 
Shade holder, window, J.  �I. Glickman . . . .  794,97H 
Shade holding nevice, C. 11. Hopkins . . . . . . .  794, 9:n 
Shaft, eran k ,  Cole & Stothoff . . . . . .  , . . . . . .  794,78:; 
Sharpener, knife o r  SCissors, D. n.  DOllald-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  794, 854 
Sharppning shpars or other edged tools. 

com binf'd holder and guide for, P.  
Hawkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . 794,797 

Sheet metal cau o r  the like, F. C .  B. 
Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  794, 880 

Shoe form, pneumatic adjustahle, C .  D. 
Gaunt . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795 , 2 1 7  

ShoeR, gloves, or the l i k e ,  fastening for, 
E.  P. Harlow . . . . . . . . . . . . . . . . . . .  : . . . . .  785 , 1 19 

Shooting gallery. W . . J.  BO\verman . . . . . . . •  794, 77;) 
Shutter fastener, W .  A . .Tordan . . . . . . . . . . .  795 , ] :m 
Sign, cb"l ugeahle, F. M. Stamhack . . . . • . . .  795, 074 
Signal system , safety, F .  V .  King . . . . . . . .  790, 137 
SignaJinv systf'm, blo('k, H .  M .  Coulter . .  794, 784 
Signaling system , block, .T. O .  Bohannon . .  79G , 1 90 
Silvering table, G. Glaudel . . . . . . . . . . . . . . . .  784, 8fiH 

m!� f
h
U��t�de, l�ile�:, CR.rriit���;li��: : : : : : : : : : :  +�g:��� 

Slag settling apparatus, H. V. Pparce . . . . • .  795. 1 6.� 
�Ieigh bunker, nOll-biTlding, D. Halstpad . . .  794� .sG1 
Hlot switch, J. H. Pflieger . . . . . . . . . . . . . . . .  790,2a2 
Smelting furnace, zinc, E.  C.  IIegeler . . . . . .  794, 79H 
�llaTJ hook, J.  A. Pf'ek . . . . . . . . . . . . . . . . . . . . .  795, 006 
f-\olderjng protective apparatus, self, F. B.  

Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79n , 1 97 
�ower. fertilizer, .T. B. & C. B. Ebling . . .  795, 0:11 
Sponge, fountain, n .  Fanning . . . . . . . . . . . .  795,211 
SquarE's, rafter attachment for stpel,  �I. 

�icholls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795 , 1 60 
::;:ta ekel', hay, VV. E. "Taller . . . . . . . . . . . . . . . .  704, 825 
Stacker, straw, ",V. E. 'v itt . . . . . . . . . . . . . . 794, 76:1 
StaekE'rs, hay retaining device for, J. O. 

)fcCrcery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795 , 1 54 
Stairway, }\ A. "'Vinslow . . . . . . . . . . . . . . . . 7D4, 908 
Stamp, hand, B. B. Hill . . . . . . . . . . . . . . . . . .  794, 800 
Steam generator, W. D. HoxiE' . . . . . . . . . . 794, 7 1 3  
StE'um o r  110t water bOiler, .T. B. Bf'J'nhard . 794,774 
Steps, dpviee for fixing wooden banisters 

to stone, C. von Lorn . . . . . . . . . • . . . . . . .  795 , 1 43 
Stirrup, safety, 1\T. W. Markley . . . . . . . . . . 795, 000 
Stone polishing whppl, R. C. George . . . . . . .  794,974 
Stones, etc. , and transporting same, ma-

chine for lifting, 1\ Trudeau . . . . . . . . . .  794,961 
Store front,  F. ,Yo VOH Oven . . . . . . . . . . .  : . .  79;'5, 004 
Stove, hpating, J.  A . .  Tellspn . . . . . . . . . . . . . .  795, 22fl 
Rtove safpty device, gas,  R. H .  Watkins . .  794,904 
Stove, self-regulating, R. E'. O .  Suchif'"r . . .  794, 000 
Stovepip<'s or othpr articles, dl'vice for 

cleaning, H. C .  I< rentler . . . . . . . . . . . .  79[1, 227 
Stump or rock extractor, 'V. H. Wrigh t .  . . 794 , 9 1 2  
SUll d i a l .  A. C .  C rphore . . . . . . . . . . . . . . . . . .  794,787 
S'tviug, 'T'. H. Barger . . . . . . . . . . . . . . . . . . . . .  795,094 
Swivel hook, R .  J. Haverly . . . . . . . . . . . . . . . .  794,979 
rrank. See Glass tank. 
rranning substances, extracting, G. F. 

Bogel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  784, 847 
rrelephone cut out, l\L IJ. Smith . . . . . . . . . . . .  70ti , 072 
Telephone snpport, E .  P.  Baird . . . . . . . . . . .  794 , 9 67 
Telephone system, intercommnnicating, De 

Vpan & Auth . . . . . . . . . . . . . . . . . . . . . . . . . .  7n4, 790 
TE'ut o;;;tructllre, J. E.  Walsh . . . . . . . . . . . . .  795,080 
Thr('shing grate, F. & E. Riedelsberger . . . . 7D4, 888 

The REMINGTON 
Billing Typewriter 
is the cOInplete billing In.�chine 

It supplies the needs of every business. 

It embraces every billing system. 

It improves and develops system according to the needs 
of business. 

It eliminates waste labor in the billing department. 

It eliminates waste labor which pen billing makes 
necessary in other departments. 

It equals the other Remington models III its capacity for 
ordinary work. 

It is now ,used by thousands of representative houses III 
every part of the country. 

And everywhere its record as a time, labor and expense 
saver is beyond competition. 

New illustrated booklet 
sent on request. 

Remington Typewriter (0. 
3 25-3 2 7  Broadway 

New York 

Branches Everywhere 

LATEST ED ITI ON 
O F  

Supplement Catalogue 
JUST OUT ! 

Write for it. I t  costs nothing. 
The new Catalogue contains 65 

pages and gIves a list of over 1 7, 000 
articles. 

If there IS any scientific, mechan­
ical or engIneenng subj ect on which 
you wish special information ,  you will 
find In this Catalogue some papers In 

discussed by a which it IS thoroughly 
competent authority. 

SCIENTIFIC AMERICAN SUPPLEMENT 
have been papers for the most part 

written by the world' s 
engineers and scientists. 
information that IS not 

most eminent 
They contaIn 

always acceSSI-
ble in books. 

& C O M PANY, Publishers MUNN 
3 6 1  BROADWAY, NEW YORK 

------------------------------------------------------� 



Let us send you Free 
Our Book on LIGHT 

It Tel l s  H o'W 
To 

Save M o ney 
Y o u  m ay be losing 

m oney on light right 
now! You m ay be pay­
ing too lDuch money 
for too little light ! 

You certainly are if 
you're using the ordi­
nary open tip gas iet­the ordinary incandes-. 
cent gas burner - or the ordinary incandes­
cent electric. 

We teI1 you in our Book on Light how to 
save from $5 to $100 
a year and o btain 
from 3 to 20 times as The Light much light as you'll 

get Jf�::ty \;'yeu:��vt1:�g,'iI.�� £r�i-the great 
mOWhr�hi�ge!�'�:iy dltrerent from every other l ight in its mechanical construction-which you can easily put up yourFelf, and which we will send you complete, Burner, Mllnt1e and Globe, 

. ���f::BIo����t\��3y�;c�::e for $ 1.00 if your 
dre�Ut�rd�o:r f�e� g���lo�o��cln:JJg:rte'1; how to save money. Address 

LINDSAY LIGHT CO., 
195·197 M ichigan St.. 91  Chambers St • •  

New York. 

5 H A R PEN yonI' knjvl's, scissors and tools and POLISH your cutlt!ry Rnd si lverware with the improved 
Warner " Little Wonder " Water Motor Attaches instantly to any faucet, smooth or threaded. The only goorl hydraulic motor at a low price on the market. A bsol ntely practical. Universally successful. 20,000 in use ev�rywhere by dentists. butchers, cooks, jewelers, carpen� 

rn�is:;:��:s inant�e h�<!�i�I:k::r;�K; knh'es and silverware shine like new, and 
:�! �;S�th�� li:ht:fchl���e, :h.� ge� (.ut:Dt mcludes motor, emuywheel,&ulley 
;�:�;,t:�fi���gr:g:kb�ir �£�ir;e���f 
��r�d b1i��i�r c;hli::b��e�peV;l�� c�:: plate 10 neat wooden case, $4. 00. 

�oney cheerful ly refunded if unsatisfactory. (Thi� is not a toy.) We also carry a complete Iinp of Water Motors from one-quarter to ten horse­power, and wakr desk and bracket (wail) f9.ns of unequalled merit. Cor­resPJndence with dealers solicited. Send check, postal or express orders to 
WA RNER MOTOR CO. 

D ept. lIi, Flatiron Huildinr;r. New York City 
Free bOOklet, descriptive of .. Little Wonder " Outfit, 

.ent prompUy on requeBt. 

ROTARY" PUMP� AND E N G I N ES. 
Tbelr Orl�in and Developm ent.-An im

�
ortant. series of 

��
e

��:.��
nfr�: i�ri��1 r����;af!d t wItfiO;I�� 8�a� tngs showi llJZ the construction of various forms of 

pumps and engines. 38 il lustrations. Contained in 
SUPPLEMENTS I 1 UH,  1 1 1  u. I 1 1 1 .  Price 10 cents 
eaCh .  For sale by Munn & Co. and all n ewsdealers. 

TAPES AND R.ULES 
ARE THE BEST. 

For sale everywbere. Send for 
Catalog No. 16. 

L U F K I N  R U L E C O. 
Sag i naw, M ic h . ,  U .  S. A. 

J'i ew York and London. 

t.:::��������:J Rite " rg� nttion Plug. Regular Porcelain, $1.50 ; mica, *1.75. 1!" orty·tour sizes. They're made J.IOB the motors. 
The R. E. Hardy (lo., 221> West Broadway. New York 

A M O N EY M A K E R  _. � Hollow Concrete Building Blocko, 
Best, Fastest. Sim ple.t, Cheapest 

• . Machine. FnIly guaranteed. 
_ . "  ' .  THE PETT YJ O H N  CO. 

610 N. 6tb Stre"t, Terre Haute, Ind. 

�8u USE  GR I N DSTON E S  P 
[f sO we can SUPPlY you. A l l  sIZes 
.n o u ll t e d  and u n ln o u n t e d .  always 
kept in stOCk. R9memoer, we make a 
specialtyof sel ectin" stones for a1 1 spp 
cial purposes. Send, for catalOC1'Uf U I "  
The CLEVELAND STONE CO. 

2d Floor.  W·i l s h i r e .  C l eve land.  o .  

I Turned Out 530 1 2 7 
two weeks, writes M. L. Smith ot 

Geo. P. 
day ;!a�g� .-:,:;�",. ,: ... � ... , 

proceSI!I. No toy or humbug. teed. LET US START YOU. �ray&()o., PIatinc Wor 
.... kiI;-iilo,iliiitu.t1, 

Scientific Am.erican 95 
Ticket for fabrics, clothing, etc. ,  p i n ,  1.  

C .  St.  Jobn . . . . . . . . . . . . . . . . . . . . . . . . . . .  795, 240 
Time recorder, R. Dey . . . . . . . . . . . . . . . .  " . . • .  795, 204 
Tire and rim, vehicle, F. A .  Seiberllng • • . •  794 , 8 1 5  
T i r e ,  vehicle, F .  A .  Seiberling . . . . . . . . . •  794 , 8 1 6  
'l�ire;:, vehicle wheel, F. Sadler . . . . .

.
. . • .  " . . .  795, 171 

Tobacco pipe, Cigar holder, or the . like, R. 
Ti Sbarman . . . . . . . . . . . • . . • . . . . . . . . . . •  794, 893 

Tool, lIuld pressure impact, C. K. Pickles . 794,738 
Top prop, Robertson & l>ouglass . • . . . . . . . .  794, 889 
Toy, F. Maier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795, 049 
Track fastening, F .  Smith . . . . . . . . . . . . . . .  795,U71 
Train staff systems, staff hoop pouch for 

bigh speed, W .  A. D.  Short . . . . . . . . . . . .  795, 070 
Tramway pOints, means for operating, J. 

Levy . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  794, 869 
Trap door, C.  W .  Baldwin . . . . . . . . . . . . . .  794, 968 
Triangle, draftsman's,  A .  C .  Loomis . . . . . . .  795 , 1 45 
Trolley ear, M . M .. Wood . • • • . . . . . . . . . . . . . •  795 , 0 1 6  
Trolley p o l e  attachment, . P .  H .  W b i t e  . . . . •  794, 964 
Trousers retainer, S. Reiter . • . . . . . . . . . • . .  795, 064 
Truck, ' P. Pray . . . . . . . . . . . . . . . . . . . . . . . . . . 794, 741 
Truck and hOist, combined hand, W .  G. 

, Magoffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795 , 1 4 7  
T r u n k  or baggage U f t e r  a"nd car rier, G .  

W .  Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795,060 
Tru�s, J.  J. Horn . . . . . . . . . . . . . . . . . . . . . . . •  795, 130 
Tug. hame, N .  Gutbrie . . . . . . . . . . . . . . . . . .  794,977 
Tunin� bammer, Bediant & Ellsworth . . . .  794. 772 
Tunneling. J .  C .  Meem . . . .  : . . . . . . . . . . . . . .  795 , 1 4 8  
Turbine reheater, elastic fluid, O .  Junggren 794 ,86� 
Turbine, steam o r  gas, J. Stumpf . . . . . . . .  794,898 
Turbines, emergency governor for elastic 

'f 1uld, Ga rroway & Gray . . . . . . . . . . . . . .  794, 857 
Turbines, operating multistage, A .  R . 

Dodge . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  795, 256 
Turnbuckles, forming, Laughlin & Christen-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  794, 944 
Twisting and spinning machine. A. Klein . .  794. 866 
Typewr'ting macblne. W. H. Campbell . . . .  794. 851 
Typewriting macbine, B. C. Stickney. 

794,896, 794,897 
Typewriting machine. A. T. Brown . . . . . . .  794, 923 
Typewriting machine ribbon actuating and 

. shirt mechanism, G .  W. Campbell . . . . . 795, 1 92 
Umbrella drainer, M. E. Hall . . . . . . . . . . . .  794, 7 1 0  
Umbrella, folding and telescoping, Shaffer 

& Webster . . . . . . . . . . . . . . . . . . . . . . • . . . .  795 , 175 
Vacuum pan, J. Abraham . . . . . . . • . • . . • • .  794,831 
Valve, W .  O .  Gunckel . . . . . . . . . . . . . . . . . . . .  795, 220 
Valve, air brake, D. S. & .T. W. Gilbert . .  794,975 
Valve, air brake t riple, O .  A. Alexander . .  794, 835 
Valve attachment, engineer ' s  brake, Turner 

& Lewis . . . . . . . . . . . . . . . . . . . . . . . • . . . • . .  794, 754 
Valve, blow off, J. B .  B arnes . . . . . . . . . . . .  795 , 1 87 
Valve controlling mechanism ,  gas engine, 

G.  H. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . .  794,794 
V alvE', �y1inder drainage and relief, B .  J .  

Jones . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  795, 1 3 4  
Valve, ' heatin� system relief, A. McGonagle 795;053 
Valve mecbanism, slide. L. M. Pettit . . . . • .  795 , 1 65 
Valve, rotary, J. Cruikshank . . . . • . . . . • • • . • .  795 , 1 98 
Valve seat, E. H. Lunken . . . . . . . . . . . . . . . . . .  794. 808 
Vapor apparatus automatic starter, M .  von 

Reckllnghausen . . . . . • . . . . .  . . . . . . . . . . . .  794. 745 
Variable pressure engine, C. L. Pagenbart 794, 882 
Vehicle. T. Wilson . . . . . . . . . . . . . . . . . . . . . . .  795,086 
Vebicle brake, C .  H .  Longenecker . . . . . . . . .  795 , 1 44 
Vebicle steering gear, motor, J. E. Kimble . 794.71 6 
Vebicle wheel . E. Marl . . . . . . . . . . . . . . . . .. 794. 725 
Vendln� macbine. E .  Shaw . . . . . . . • • • . . • . . •  794. 748 
Ventilating beater, C. B.  Holding . . • . • • • • .  795, 1 29 
Vessel, A. Nelson . . . . . . . . . . . . . . . • . . . • • . . .  795, 002 
Vessel rig, sailing, B.  W. Collins . . . . . . . . .  795 , 025 
Voting macbine interlocking mecbanism, 

P.  Yoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 794.91 4  
Vtllcanlza tion, A .  L .  Comstock , . . . . . . . . . . 795.026 
Wagon, dllmDin�. Sa ssf' & Connr ry . . . . . . . .  795 , 1 72 
Washboard liquid supply apparatus, J.  A .  

De V i t o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795,203 
WaSbln� macblne gearing. W .  H .  Voss . . . .  794 . 823 
Water ba� stopper holder. A .  C .  Coe . . . . .  794, 782 
Water distributing system . K .  K .  Kissell . 795,nS 
Water gun. C .  H. RadclitIe . . . . . . . . . . . .  794,743 
Water heater, H. J.  Blanke . . . . . . . . . . . . . .  794, 846 
Water heater, M .  Flatland . . . . . . . • . . . . . .  794.931 
Water power. M.  Knickerbocker . . . . . . . . .  794,988 
Weeders, fastener for teeth for, Kendig & 

McCune . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . 794 , 986 
Weigbing machine, L. Dreyfus . . . . • . . . . . . .  795. 206 
Well nine attachment, perforated,  F. M .  

Kleckner . .  . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  794.943 
Wen tube wrench j a c k .  oil, E. C. Miller . • 794,945 
Wheel. See Stone polishing wheel. 
Wheel, H .  H. Porter. Jr . . . . . . . . . • . • • • • . • .  794, 740 
Wbeel rim, J.  M. Pad�ett . . . . . . . . . . . . . . . .  794 , 879 
Wheels and rails. devicp for increasing the 

adbeslon between, R. C .  Lowry . . . . . . .  794, 871 
Wheels. automatically lubricating. W .  K. 

Ricbardson . . . . . . . . . . . . . . . . . • . . • . . . . . .  794 , 746 
Wbeelba rrow, A. O. Hllbbard . . . • . . . . . • . . •  795. 041 
Wind wbee1, W .  T. Fine . . . . . . . . . . . . . . . . . •  794.706 
WIndlass, portable. J.  A .  Woodworth . . . .  794,765 
Window strip, HRrr's & Donald son . . . . . . . .  795 , 1 20 
Wire a rticlE'S, machine for making, Ellis & 

ChadwIck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  795,209 
Wlrf'o cal'o racks, machine for making, G . 

R. Flowers . .  . . . . . . . . . . . . . . . .  . . . . . . . .  795 , 2 1 4  
X-ray t u b e  sbield and support, Custer & 

Allen • . • • . . . . • . . . • • . . . • . . • • • . • . . . . • . •  794, 788 

DESIGN!-'l. 
Clock case, T. B.  Steobenson . 

·
.lr . .  37,496, 37, 497 

Mirrors, brushes,  or s"!milar articles, back 
for hand, M .  K.  Tbomas . . . . . . . . . . . . . .  37,495 

Pendant, G. Fox • • • • • . • • . . . . • • . . . • . . • • • . • •  37,494 

LAREJ;,S I 
U Agabus, " for eigars, Schmidt & Co . . • • • •  

"Eat What You Like Little Duke Laxative 
Tablets Will Keep You All Righ t , "  for 
laxative tablets, Du Quesne Universal 
Pharmacal Co. . . . . • • • • . • . . . . • . . . .  

1 2 , 274 I 

1 2, 276 

Type F light 5-passenger Touring-car, with solid-back. 
detachable tonneau and side entrance by tilting front seat. , 

Weight with �nneau 1275 pound s ;  speed on hig-h·speed 
clutch from 5 to 3 0  miles per hour; ilrice with tonnear 
$1700 ; without tonneau $1550. 

A Remarkable Car 
Consider carefully the facts stated above 
They tell a remarkable and true story. 

The speed rating is under rather than 
over the car' s actual demonstrated perform­

ance under everyday practical conditions. 
This car will go into the high gear from a standing start half way 

up a steep hill and carry its load to the top like a bird. It will run mile 
after mile under full load without loss of power-the last mile fastest o f  
all. I t  will throttle down almost t o  " a  walk" for any distance with 
perfect ease. Its wonderful lightness is coupled with a med:-anical 
perfection and enduring strength not exceeded in the heaviest high­
priced cars. These things are so because of 

Franklin engineering : Franklin design and worktnanship four 
cylinders : and successful Franklin air-cooling • 

SIX MODELS FOR 1905. Runabout. Light Touring-cars. High Powered Touring-cars • 

Send for c"talogue which .explains them all. 

H. H. FR.ANKLlN M FG. CO. ,  Syracuse. N. Y. M. A. L. A. M. 

Opaque Projector 
� Maate Lantern fot' showing Engrav­Ings, Prints, Cuts. Illustrations In Books. Moods and Specimen2 on the Screen w:tnod. 
�re�'���;ar�ro���tio��n31���rlt��I�;;hWd and 

Williams, B:rown & Earle Dept. 6, 918 Chestnut St., Philadelphia, Fa.. 

U STA N D A R D " 
Two=Speed Automatic Coaster Brake Hub 

Makes wheelin� a delight, eliminates t h e  drudgpry. D o  not waste money 
on experiments when you can buy a perfect attachment all in one hU b. 
Our little booklet tells all about It and IS mailed free. Write to-day. 

WANTED to buy perfected or undevelopea st eam 
turbine patents, or t h e  right to use tbe same, Call on 
W. D. ALLEN, Room 1032, No. ao Broad St., New Y ork. 

SPECIAL ·MANtJrAcTU1UNG. . . 

DIES A N D  STAMPINGS ,lt) ORDER. 
S P EC"L MACHINERY- MODELs·EXPERIMENTAL WORK. 

DROP FORGING DIES AND DROP FORGINGS. 
������ ��Gs:�g�k�!ii�AT� �A��I't� o:g �i�; 0 B�����Ei. THE G LOB", MAC H I N E  & STAMPING co.  970 HAM I LT O N  S T.. C�EVELA:N D .  O H J O . 

A N D  NI PPLE CO. Torrington, Conn. 

Apents Wanted 
in every railway shop to 
solicit subscriptions for the 

l/lailwagJiflasfer Seclmnic 
O N E  DOLLAR A YEAR 

LIBERAL C O M MISSION TO AGENTS 

• • • •  ADDRESS • • • •  I Raz"lway Master Mechanz"c . 
. Security Building Vanderbilt · Building 

---------------�----- CHICAGO N EW YORK 

rUDm:-o:m e"rliss Engine�. Brewers' 
h.od HottJers Mactiinerv. 'r I l E  VI TJTER 
MFG. co .. 899 Clinton St • .  Milwaukee, Wis. 

MODELS & E X P E R I M E N , A L  W O R K .  
Inventions devei oped. Special }lachinery. 

E. V. B I L lA4R D .  24 Frankfort  Street .  New Y o r k .  

Dies, Tools, Models and  Special Machinery. �, ,';: ";�'��;',i,,,�� HOEFT & MOORE.  C'l lcago, U S A. OFPlC.l:J ,, 8 F fO" A n NI!'" V. ()HK� MDI V.A \ I ,  N � L " T E 1 

BALLOONS Aeronaut L. Stevens, 
.Box 181 Madison Sq., N. Y. 

AUTO STORAGE BATTERI ES 
ALL KI.N DS 

THE WILLARD STORAGE. BATTERY CO CLEVELAND 0 

Lea r n  Telegra phy a n d  
R .  R .  Acco u nti ng 

$50 to $100 per month .aiary assured our �radnates under 

"Gregg ' s  Rattlesnake Oil Liniment , "  for 
mediCine, Thomas & Smith . . . . . . . . . .  . 

"Belen Byron, " for cigars, Cole Litbo� 
1 2 , 2 7 5  Experimental Work. Designs for Automatic Macbinery. 

G. M. MAYER, M.E.,  1131 Monadnock Bl., Chicago, Ill. 
t��est Y8��t�� �tf ¥:leg�!p1£.n��b b6� fna::m�rfc��it�: 
��� bla�I�8
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graphln� Co.  . . . . . . . . . . . . . . . . . . . . . . . .  . 1 2 ,273 
"Orgue de Salon , "  for organs and parts of 

organs, G.  A. Audsley . . . . . . . . . . . . .  . 

""Perfection Water E levator and Purifier. " 
for water elevators and pumps, St. 
Joseph Pump Co. . • . . . . . . . . . . . . . . . . . .  

1 2 , 282 RUBBER Ex;pert Manufacturers 
Fme Jobbing Work 

M O R S E  S C H O O L  OF TELE G R A P H Y  
C i nci n nat i ,  0 . ,  Buffalo,  N .  Y . ,  At lanta,  G a . ,  La Crosse. 

Wis.,  Texarka�a. Tex . ,  S a n  Francisco,  C a l .  

PAR.KER, STEARNS &: SUTTON, 228.229 Soutb St., New York 

" Purity Peaches, " for canned peaches, 
Lewin-Meyer Co. . . • • • • . • . . • . • . . . . . . . •  

"Purity S�lmon , "  for canned salmon, 

1 2,283 
I N V EN TORS' AND M A C HI N J STS' Machines 

12, 280 and Tools designed. Inven tions pertected. Accurate 
draftIng. C. H .  M'Gl ehan & Co., Uu W. 34tb St., N.  Y. 

l ee IJ gw 1 d 3 1 z 
Perhaps the largest and  Best-Equipped LINOTYPE JOB­

OFFIGE In the Worl d  for Books, Magazi�es, News­
papers in All Languages. Cyl i n der and WEB PRESSWORK. "pu�iiinT���t�es?� ' io�' '"���iI�d" t�n;a:t

'
o

'
e

'
s: 

Lewin-Meyer Co. . . . . . . . . . . . . . . . . . . . .  . 

"Queen ' s  Connty Dingle Bay Linen , "  for 
linen. Mannbeimer Bros. . . . . . . . . . . . .  . 

"The Famous Kappelberg Vineyard Wines, " 
for wines, A. Vogt . . • . . . . . . . . . . . . • . . . .  

"The Geo. C .  Mansfield Co. 's  Pasteurized 
Creamery Butter, Jersey Brand, " for 
butter, George C .  Mansfield Co . • • • . .• . .  

PRIN TS. 

1 2 , 278 

1 2 , 279 

1 2,281 

1 2 . 2 72 

12,277 

oJ��:!.,;r:t?0�S�·D��!'��P:�:rI��,l3 ��:g!r:u�iai%
e

!;;� 
automatic machinery, presses. dies, models, patterns 
"nd ji�s. Send for Boolilet No. 5. 

A. NACKI< & SOY, 2:J6-42 S. 9th St., Ph iladelphia, Pa. 
LAN G U A G E S  PRINTING C O M PANY 

Languages Building, IS West 18th st. ,  New York 

��l, iC H � B  'T LE;; TA M P  C O .  � vTEEL ,SJAM PS,  L qTERS 11 F I G U R E S  
. ! The Monthly C O N C R ETE Is th e standard pub-Journal Ueation upon Port-

land cement construction, and Invaluable to cement 
workers, engineers and contractors. Send $1.00 tor Q , ' BR I D G E. P, O RT C O N N  
�e:'ii�h'��i�!!:� �::i�

e
rJ�

rJl���:I�tf�i·i .fh�ncretf 

"A Glove Contest, " for gloves, J. Adler & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Exper imenta l  & M ode l  Work 
1 , 374 O!h', & adJvwe free. Wm. Gardam & Son.�1 Rose St,,NY MAW,; PLATES-STEEL STAMPS 

P ·EMPlOYEE GHECKS,KEYTAGS &BADGES · J . R088INS MFG.CO . 58 KNE E LAN D ST, 
SCiVO FOR C;;iiTJ\LoGU� · · · ·S OSTON, MAS S. 

"Admiral Togo ' s  Strategy Puzzle, " f o r  puz-
zles, E.  G.  Johnson . . . . . . . . . . . . . . . . .  . 

"At Sea and Playmates Backs,  . C ongress 
Playing Cards. " tor playing cards, 
United States Playing Card Co . . . . . . .  . 

" Benefactor. " for cigars, United Cigar 
Stores Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Rose and Mountaineer . Backs Congress 
Playing Cards, " for playing cards, 
United States Playing Cards Co . . . . . .  . 

"She Likes " It , " for quinin shampoo hair 
inVigorator. F�dera1 Lithograph Co . . . .  

"The Battleship Brand Girl in Japan , "  for 
overalls and coats, Battleship Manufac� 
turing Co . • . • . • . . • • . . . • . . . . • . • . • • . . . •  

1 , 377 

1 , 373 

1 , 375 

A printed copy of tbe specification and drawing 
of any patent in the foregoing lh;t, or any patent 
in print issued since 1 863, wHl be fnrnished from 
this office for 10 cents, provided the name and 
number of the patent dpsired and the date he 
dVf:>n. Address MUnn & Co. , 361 Broadway, New 
York. 

1:lanadian patents may now be obtained by tbe In­
ventors for any of the inventions named in the for€'­
going list . For terms and further part1culars 
address Munn & Co. , 361 Broanway, New York. 

NOVELTIES & PATENTED ARTICLES MANUFACTUREO:ay CONTRACT. 'PUNCHING DIES, SPEC.IAl MACHINERY. 
E. KONIGSLQW.�liTAMPING &TOQL WORKS, GLBvE LAND, 0, 

_�_-=---� ____ ' _ 'I'�Magical Apparatus. 
.lust Out ' Show" ho� to cnt .11 ki�d" of �.9 Grand Book Catalol1:11e. Over 700 engravings 
fc,lvgons, Ovals. El l ip!:.t���, j��:d��i:esp:�t.cf��: 200. Parlor Tricks CataloliPle, free. 51w1iht L. Stoddard, A nthor of Sf,.! Square !Socket Book, MARTINKA & CO. , Mfrs •• 493 Sixth Ave., New York. 3�8 W.  Raymond St. , IndianapOlis, Ind. 

Ie I e g ra P h Y ��;����I'���h,';.�����f:'! 
$2 up. OMNIGR A.PJI co., Dept. 52. 89 Cort" 
landt St.. New rork. 

BRAZE OAST I R O N  WITH BRAZIRON 
Cheap, easy. Send 12 cents i n  stamps for Information, 

testimonials and samples of Braziron and fiux sufficient 
for several jo bA. 
THE A .  & J. M A N UFACTURING C O MPA N Y  

9 S. Canal S t . ,  ChicRr;ro, Ill. 

MASON 'S  NEW PAT. WH IP  HO ISTS 
save expense and  liability incident to  Elevators. 

Adopted by principal storehouses in New York & Boston 
Manfd. by VOLNEY W. MA SON & CO., Inco Prov idence, R. I., U. S. A. 
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Orient Buckboard, 4, H. P. Price $3r�. 
H You Had An Orient Buckboard 
ie�� �g��d ��:�f�W��I:. a��u

e���I;�:��:\� J':l�� o! 
Buckboard III half an hour. and the,car is so light and 
fast you could run away from more than half the big 
touring cars on the road. 

Tbis year's Orient Buckboard bas, simpllfled carburet­
er. improved mutHer, larger spring surface, almost nOise­
less drIving pini ons, ,and a new starting device that Is a 
'Wonder for ease of operation. 

Four styles, at $375, U50. $475 and ,"25. Cataloj(ue free 
WALTHAM MFO. CO. ,  Dept. H, Waltbam, naSS. 

Members of Association of Licensed Automobile Manufacturers. 

To INVEST������I 
to purchase. lJuryes8 r 
are different is the reason. 
Patented features make 
them for Comfort and 
�oCr

on
l��Ket

SUhreT�ils S��: 
Reason Why. 

DURYEA POWER CO .. 44·84 Aeyrud St. , Reading Pa. 

Hackett Automobile Jack 
A necessity for ' automobile owners. 

It is faster, stronger and easier to op­
erate than any otber make. Twenty 
different lifts. Can be unlocked so a. to 
prevent weiJZ'ht gOing down while ar­
ranging any part of automobile. Folds 
to very sman size. Price $3.�0. 
HACKETT MANUFACTURING CO. 

41'1' Franklin Ave., st. Louis, Mo. 

[Ij;miiiE 
Stationaries. Portables, HOISl-ers. Pump­
ers. Sawing and Boat Outfit., Combined 
with Dynamos. 

G asoline, Gas, Kerosene. 
Sehid for Catalogue. 

State Power Needs. 
CHARTER GAS E N G I N E  C O . ,  Box 1 48 . STERL ING ,  I LL. 

W h a t I s  D a u s ' T i p - To p ? 

Scalos A i l  v81'leties at lo weSl- pnces . .Best RaHroad 
Track and Wallon or Stock Scal e, maoe. 
Also 1(xx) useful artlCles. including Safes, 
Sewing Machines, Bicycle13 ,  Tools. etc. Save 

Money. Lists Free. CHICAGO SCALE CO .. Chicago, Ill. 

LEARN TO BE A WATCHMAKER 
BRADLEY POLY'l'EC HNIC INSTIT UTE 

Formerly Parsons Horological Institute 
l'EORIA, ILLINOIS 

LAR G EST and BEST 
WATCH SCHOOL I n  A M E R I CA 
vte teach \\�atch Work, Jewelry, En­
graying, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at modet'ate rates. 

Send for Catalog of Information. 

Pressure Gauges, Vacuum Gauges. Volt .. 
meters, Ampere meters, Wattmeters, and 
'l'hermometers, make continuous records 
Day ana Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial. W' Senajor Oircu­
lars ana Specimen Ghart. 

The Bristol Comnany, Waterbury, Conn. 
GOLD MEDAL, ST. LOUIS EXPOSITIO N .  

For Home, Store and Street 
We also manufactut'e Tab1e Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
se'V'en hours ONE CEKT. No 
Wicks. No Smoke. �o Odot'. 
Absolutely safe. THEY SELL AT SI.GH'r. 
Exdusive territory to good agents. SdrWrlte for 
catalogue and prices. 
Chi1:ago Solar Light Ce. Dep'.G, Chicago 

Apply it yourself. Makes a finished. !!:ravel roof. Comes read� 
to lay in t'olls of 108 square feet Write fot' sample. circulat' 
and pt'ices. Worren ��

e
iil!��!r�

n
31.���:t>york 

and Shutters 01 every 
kind for all purposes ; 

Professional, 
Amateur, Process. 
Sold Round the World on aU 

Cameras. Calalogue Iree. 

Bausch & Lomb Opt. 
• ROCHESTER, N. Y. 

New York Clticago Boston 

Scientific American 

ClimbiDI! 
tteep lIud .. or 

under other severe con­
dition. of travel, the Cadillac Dot 

ODly reache. it. own de.tinatioD without 
aDDoyance, but i. a � 'frieDd in need" to othen. 

Whatever the t •• t, there i. po ... r enoullh and to .pare. 
Simplicity and accuracy of con.truction reduce the liability to dam-

Instantly Puts Out A l l  K inds of F i res � Does Mt injure fnrniture or  fabric. 
PosItively not dangerous in any way. 

• , DoES THE WORK IN LESS TiME, AT 
LESS COST, THAN .ANY OTHER EX­
TINGUISHER. Always ready. ('an 

C Eo '  , • be handled by anyone. You cannot 
afford to be without It. Price 

FIRE EXTINGU ISHER $2.00. Age,,'. wanted. Wdt. 
at once for terms. 

818 Ban;!!!' C�!!:';;r�U::!'lId��:'P
A
8�.Y Louie, 1110. 

� THE SUPPLEMENTARY �d: SPIRAL SPRING 
/, Absorbs all vibration. No jolts or rebounds. 

'
I
" ' 

, Act, alike under

, 

light sn

,

d heavy loads. 
� Stands the test, adds comfort and new delight 
. tvmo;Y!�·yo�

a
�

e
h::fr�� �f

e
�th���i� 

� . make and model of your car. 
SUPPLEMENTARY SPIRAL SPRINO CO. 

4529 Delmar Ave • •  St. louis, Mo. 

&ee or deranllement of m«hanilm .0 low AI to make the Cadillac almo.t 
trouble-proof. The money.,.viD2 in CODIeQuence of thi., combined with remark­

ably low co.t of fuel and lubrication, make the Cadillac the most economically maintained 
of all motor ca... Ask any Cadillac owner. Hi. expenae book i. our be.t advertisement. 

CRUDE ASB ESTOS 
DI R E CT F R O M  M I  N E S  

P R E PA R E D  R I Hi MART IN ,  
Model F-Slde·Entruatt Touring Car. $9SO. lIodei E-Ligbt, styllsb. powerful Runabout. $7SO. 

ASBESTOS F I B R E  OFFI CE, ST. PAU L B U I L D I N G 
for  M a n u factll rers use 220 B'way, New York. 

Model B-Tourlng Car, detachable tonneau, $900. Model D-Four-cyllnder, 30 b. P. Touring Car, $2,81'0. 

!/Ill prices f. o. b. Detroit. c���c:.rt Bicycle l�o Motorcycle Write for catalog N, and addreu of nearest dealer where you may try a Cadillac. 
at 8 moderate cost by 8t-

CADILLAC AUTOMOBILE CO., Detroit, Mich. 
Member .rtlloeialt'cm lAcerued .Automotnle Manufactu,.er,. 

The Modern Machines for Mechanics 
Here are two of the most us�ful and indisp�nsable machines. The cut on 

the left sh ows tbe best Bench Drill ever constructPd for sensitive work. 
Drills from smallest size up to 5·16 Inch. Spindle has Morse No. I taper 
bole and is coun1erbalanced by coil sprimr around feed lever shaft. Insures 

�:�f�:lln
tgz:h�.

n
i� g���f����i tfir��t��,�!i:�� S:�!�7 :o�����bn! t:fC:s 

that we manufacture. We have them to run by foot or belt power. for USH in 
ali mechanic's lines. Send for catl\logues B-15. C-15. 

- THE \Y. W. OLIVER MFG. CO .. 1 48Z 'Niaaara St .. Buffalo, N. Y. 

fii<;:'i:� tf)'i.��"c:b
J
I� hi�: 

cludes all accessories to 
make a complete machine 
without alteration. Choice of 
three transmtsslons. Com-
�:��n�°Jft°tt';;..'i!.es P��t� 

sold separately. Write for cataioll(ue. Agents wanted. 
Motor BIcycle EquIpment & Supp]y ·Co., Buffalo. N.Y. 

Ammeters 
Pocket size, but 18l'�e enough fur accuracy 
and practical use. Various ranges for test-

�����l����s�J:t�:ri�f:�tv��l����� :�a 
Ammeters for e:eneral measurements. 

arSend !or Circular. 

L. M. PIGN O LET, 
80 Cortlandt St., New Y!)rk, N.Y. 

VAeiGRIFFIN2JD�L 

BURNS 
WOOD or 

COAL 

The Greatest Pulverizing Machine 
in the World 

Used Wherever Portland Cement is Made 

OVER 50 PER CENT. OF THE PORTLAND CEMENT MANUFACTURED IN THE 

UNITED STATES TO-DAY IS GROUND IN THE GRIFFIN MILL. 

The Griffin Mill pulverizes more cement than the combined output 
of all other machines used for this purpose. 

Thoroughly tested by continually successful and constantly increas­
ing use during the past sixteen years. 

Portland Cement Clinker reduced from y. inch to required fineness 
in one operation, with no auxiliary apparatus. No other machine 
made will do this. 

Buy the GRIFFIN MILL and get the BEST. It holds the world 
record from every standpoint. 

Send for Catalogue and full inforlllation. 

Bradley Pulverizer Company, 92 State St., Boston 

JUST SEND ME ONE DOLLAR 
and I will ship C. O .  D .  t o  any railroad station i n  the U. S. 
this fine Willard Steel Ra nge Anyone can say they have 
the best range in the world. b L t  1 will furnish the e vidence 
and leave the verdict to you. After you examine I his raoge, 
if you are satisfied in every way. pa y Agent $14.00 and freight, 
and you become the po,sessor of the best range in the worla 
for the money. The range has six 8-inch lids ; 18-inch oven ; 
15-gallon reservoir; large warming cl0set ;  top cooking ser­
vice 3Ox34 ins. G uamnteed to reach you In perfect order. 
Shipping weight, 400 lbs. Thousands in use and every one of 
,them giving satisfaction. Wr.te for full deseription and 
testimonials. 

W M .  G. WILLARD 
No. 12 WILLARD BUILDING 
316-320 CH E ' T� UT STREhT ST. LOUIS, MO. 

Spectaclesand 
Eyeglasses 

are a supertluitr where our lamps 
are used. 

Portable, IOO-candle power and 
pt'oduces a safe, white, power� 
ful, steady U�ht with 
No odor. di,.t. grease or smo'k,e. 
Every lamp "Warranted. Costl 20 

per week. AGENTS WANTED 
EVERlWHERB. • 

The BEST LIGHT CO. 
OWDeri of Original 

Patents. 
87 E. 6th St., ClUlton,O. 

The First Effective Power Brake for Automobiles ' The Most Modern Marine Motor . � � - � � -and the 
.
only one operated by power from ;:�!f:;n{j,el�'��e�te�a��the\;::;; 

the engIne. Heretofore the brake has . Auken l\{otoJ". No vibration, 
been operated by foot or hand power, �f:in:o J;l'e;t�w�t;.P��rf:��

a
���� 

but now the tt'ol. Always ready • .  Every strok& 
Watres Spent Gas Dt'ake 

cleans the cylinder. 
VAN A U K E'N·CLEVAU C CO.  

does all tbe work of motoring without 
taking any power from t h e  running 
of the engine Acts slow or quick on big 
or little machines. Adcs to safety. Tbe 
same device blows a whistle louder than 
any horn and also lnflates tires. No 

Yonkers, N .  Y., U .  S; A. 

••......................... � : - - ' : 
pump necessary. Price, complete, o f  brake, wbistle and tire filler, 550.00. 

THE WATRES GAS ENG I N E  W HI STLE 

: "t 'ii�,g�: · �. 
for .gasoline launcbes i s  o n  the same principle. Can b e  plainly beard two miles away. 

us for speCial boo"iet describinj( either device. 

GAS ENGINE WHISTLE COM PANY, 1137 BroadWAY. New 

• • : COMB I NAT ION SCREW DR IVER : 
• Complet� with three screw driver tips and three brad awl.!!, $1.50 . 
• Send tor particulars. Catalogue No. 17 B of FIne Tools free. • 
• THE L. S. STAR,RETT CO .• Athol. Ma •••• U .... A . ..  
............................ 

J ESSO P'S ST E E LTHB\Y!'Y 
f O R  T O O L S ,  S AW S  E TC 

W':!! .J E S SOP <5< S O tl5 L:O 9/ JOHN 5T. NEil\' Y O R K  


