




.A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXXXV.-NO.l.J ESTABLISHED 1845. 

HANDLING EXCAVATED M ATERIAL AT JEROME PARK 
RESERVOIR. 

In a recent article describing the important work 
now being done in creating a reservoir on the site of 
the old Jerome race course, it was ihown that the 
site of the reservoir is a natural depression in a 
high ridge of land which runs in a general north and 
south direction between the valleys in which are lo
cated the New York and Putnam and the Harlem 
Railroads. Although the site is naturally adapted for 
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the excavation of an artificial basin, there is, never
theless, a huge amount of material to be taken out 
before the reservoir will reach its designed capacity of 
1,850,000,000 gallons. The completed reservoir will 
have a length in a north and south direction of a little 
over a mile, and a greatest width of half a mile, its 
area being 229 acres. As the whole· of the bottom is 
being excavated to a uniform depth of 26% feet, and 
the natural basin itself is filled with some stretches of 
high ground which rise considerably above the de-
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scribed high-water level of the reservoir, it can be 
understood that the total amount of material to be 
taken out reaches a very high figure ; in fact, the 
estimated excavation at the Qresent writing is a 
little under 7,000,000 cubic yards. The excavated 
material, however, occupies considerably more space 
than it did in the solid mass, the increase in the 
case of excavated rock being from 80 to 100 per cent. 
Hence �t follows that the contractors, at the time the 

( Continued on page 6.) 
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RAILROAD CONNECTIONS WITH MANHATTAN 

ISLAND, 

There are two great engineering schemes. both 
vitally affecting the interests of Manhattan Island, 
which, thanks to one of the greatest railroad com
panies in this country, appear to be within measurable 
distance of construction. The greater of these is the 
proposed railroad bridge across the North River from 
Hoboken to Twenty-third Street. The other scheme 
is .the proposed Long Island Railroad tunnel, which is 
to extend beneath the East River from the Thirty
fourth Street terminal of the Long Island Railroad 
Company to a terminal which will be located con
veniently to the proposed terminus of the bridge. The 
construction of a 3,000-foot span, eight-track railroad 
bridge across the North River, with its costly ap
proaches and terminals, is such a heavy financial un
dertaking that no private company would be capable 
of raising the necessary $60,000.000 or more for its 
construction. It has also been realized. especially 
during the last few years, that unless the North River 
Bridge is indorsed by one or more of the great rail
road companies which have their terminals in New 
Jersey, the chances of its being built are slight. It 
has recently transpired, however. that at least one 
of the leading officials of the Pennsylvania Railroad 
is a director of the North River Bridge Company, and 
there are evidences that this powerful corporation has 
now taken hold of the scheme with the intention of 
putting it through. 

The proposed tunnel beneath the East River will 
give the trains of the Long Island Railroad system a 
terminal station on Manhattan Island; and as the 
Long Island system has lately passed under the con
trol of the' Pennsylvania Railroad Company. it will 
be seen that the completion of the bridge and the 
tunnel will place the company in a very advantageous 
T)')sition as regards terminal facilities on Manhattan 
Island itself. In this connection also, it should be 
horne. in ,mind that the company has purchased the 
franchise of the New York Connecting Railroad Com
pany. which has the right to construct a railroad 
from a point on the main line of the Long Island roall 
across Ward's Island and Randall's Island to a ter
minus within the Borough of the Bronx. Almost 
simultaneously comes the announcement that actual 
construction has commenced on a line of railroad which 
will connect Staten Island with Brooklyn. the line 
passing beneath the Narrows by means of a double 
tunnel. Although the Pennsylvania Railroad Com
pany is not quoted as being directly interested in this 
scheme, a glance at the map will show that a connec
tion between the main line of this road and Staten 
Island by a bridge across the Kill von Kull would pro
vide an all-rail route from Philadelphia to Boston by 
way of Long Island and avoid the present ferriage 
from Jersey City, by way of the East River, to the sta
tion of the New Haven Road upon the Harlem. 

There seems to be a consensus of opinion among 
those who are practically interested in the distribution 
of freight at the port of New York, that there would be 
no advantage in bringing freight trains across the river 
for distribution by rail on the Manhattan water front. 
It is claimed that by the present system of car fioats 
the distribution is accomplished more speedily and 
with less interruption in the general traffic of the 
city than it could be if freight trains were brought 
�ver the Hudson by bridge and handled in the man
ner proposed by the New York and New Jersey Com
pany. The new Twen4'-third Street bridge will be 
used almost exclusively for passenger traffic. So large 
is the number of passengers now carried both on 
suburban and long-distance trains. and so rapid is the 
increase, that the capacity of the proposed bridge, en
ormous as it will be, may prove to be none too large 

by the time the great structure is opened. 
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AMERICAN LOCOMOTIVES IN ENGLAND. 

Amid the considerable amount of discussion which 
has been aroused by the recent report upon the Ameri
can locomotives on the Midland Railroad, the best 
statement has come from the pen of Mr. Charles Rous
Marten, than whom there is no better qualified critic 
upon the comparative efficiencies of various types uf 
locomotives. Mr. Rous-Marten is well known in every 
part of the world where locomotives are to be found. 
He makes it his specialty to ride upon the foot-plate 
or in the cab of almost every new locomotive that has 
qualities of novelty or efficiency that render it worthy 
of special comparison with the standard locomotives 
already in use. This gentleman recently communi
cated to The Engineer an article which we reproduce 
in the current issue of the SCPPLElIiENT. As the paper 
contains the observations of a man who is perfectly 
familiar with the work of both English and American 
locomotives, and who is noted as an unbiased observer, 
its conclusions have particular value in the present dis
cussion. 

In the first place, we gather that the test was most 
carefully carried out by Mr. Johnson, the Locomotive 
Superintendent of the Midland Railroad; that it ex
tended over a period of six months; and that it was 
instituted specifically to learn what the respectivfl 
merits of the two type.s, American and English, would 
prove to be under the same conditions. A superior 
economy was shown

' 
on the part of the English en

gine of twenty per cent to twenty-five per cent in fuel; 
fifty per cent in oil; and sixty per cent in repairs as 
the result of the six months' trial. At the same time 
the Superintendent reports that the "foreign engines 
worked their trains satisfactorily." Mr. Rous-Marten 
emphatically condemns the attitude of the non-techni
cal press of England in taking the results of the 
Midland trial as proving that American locomotives. 
as such, are broadly inferior to those of British make. 
In reply to the question, "Is it not a fair comparison 
to have bath engines made as nearly as possible of 
practically identical power and then to try them to
gether on identical work?" Mr. Rous-Marten, who. by 
the way, is an Englishman himself, replies: "No, it 
is not; unless it be clear that each class of engines is 
the one that would be used ordinarily for the same 
work in the land of'its origin." The Midland freight 
engine is the outcome of Mr. Johnson's many years 
of experience in judgment as to what is the best type 
of engine to haul a 560-ton coal-train over the Midland 
line; and it does the work at a low cost for fuel. oil 
and repairs. Now, although the American locomotivE's 
were ordered to be built of the same power as the 
Midland standard freight engines, "it must be noted," 
says Mr. Rous-Marten. "that the order to the Ameri
can firms was not that the locomotives were to be of 
the class and power that would be employed in 
America to do the work required;;' and just here 
comes in the disadvantage under which the American, 
locomotives were laboring. If the maximum 'load to 
be hauled had been stated in the contract, and the 
American locomotive builders been allowed a free hand 
as to the size and power of locomotives which they 
would offer to do this particular work, they would 
have turned out, according to Mr. Rous-Marten, very 
different machines than those which were actually sent 
over. Thus, instead of locomotives with 18 x 24-inch 
cylinders and 1,200 to 1,300 square feet of heating 
surface, and 160 p(mnds of steam pressure, the Ameri
can builders would probably have sent over an engine 
with from 1,750 to 2,500 square feet of heating sur
face and 180 to 200 pounds steam pressure. In other 
words. according to the author of the paper, American 
locomotive practice \s based upon the principle of al
lowing a liberal margin of power, whereas the English 
locomotives, in this case at least, were designed to do 
just the exact amount of work specified in the contract. 
The argument is summed up in the statement: "There
fore the recent Midland trial only proves that identi
cal dimensions for identical work will not suit engines 
of totally different designs and modes of construc
tion." 

The fact of the matter is that the question stands 
where it was before this trial. It is fully ad
mitted by American builders that as a piece of high
class workmanship, the English engine cannot be im
proved upon for the work it has to do on English 
roads. But while it is granted that the English engine 
is longer lived, it is a question whether there is any 
ultimate advantage in prolonging the life of a loco
motive beyond its actual period of usefulness. Here in 
America we have learned that the conditions 0: trans
portation change so rapidly that the ideal locomotive 
of one decade may have outlived its usefulness in the. 
next. The English always aimed at a high theoretical 

. performance in their locomotives. and unquestionably 
they have secured it; but they have secured it at the 
expense of certain elements which go to make up suc
cessful railroad operation. If there were less ex
pensive finish on the engines, and less suc:cessful effort 
to prolong their life beyond the period at which, �n 

this country. they would be sent to the scrap heap. 
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it is quite possible that the shareholders of the Eng
lish railroad companies and the traveling public them
selves would be gainers. 

...... 
HEIGHT OF OCEAN WAVES. 

There has been a good deal written lately about the 
height of ocean waves. An article in our contem
porary Knowledge has been largely quoted, in which 
the writer gives some very interesting figures regard
ing observations made in the South Indian Ocean, be
tween the Cape of Good Hope, and the Isles of St. Paul 
and New Amsterdam, this being a region where west
erly' winds prevail almost without a change the year 
around. It was in this locality that the highest waves 
on record, according to the writer, were observed, the 
measurement of thirty waves at various times during 
the day showing an average height of 29.63 feet. the 
largest of observed waves being 37.53 feet in height. 
Lieut. Paris, who made the observation, had to climb to 
the twenty-second rung of the shrouds before he ob
tained the level of the crest. 

In these days of colossal steamers, with towering 
superstructures, it is not necessary to do any climbing 
of the shrouds to observe the height of the waves. 
Going from deck to deck, the passenger, with a little 
experience, can find a position in which Sitting or stand
ing the crest of the highest waves will just coincide 
with the line drawn from his eye to the horizon. 
He can probably ascertain from one of the officers of 
the ship what is the height of the deck on which he 
is standing; adding to this the distance from the 
deck to his eye, he can obtain a fairly approximate 
estimate of the height of the waves. In making an 
estimate of this kind, however, care shOUld be taken to 
make the observations when the vessel is in the trough 
between two big seas, and on a fairly even keel, the 
observer standing amidships and as near as possible 
to the center line of the vessel. The upper deck of the 
biggest of the Atlantic steamships is from 30 to 32 
feet above the normal waterline, and it is very rarely, 
even in the heaviest Atlantic storms. that the 'crest of 
a wave· will reach the height of the observer's eye. 
When it does, it is probable that the ship herself is 
moving over one of the cross seas which frequently 
intersect the regular 

'
line of Atlantic rollers. 

Perhaps the most accurate gaging of the height of 
ocean waves ever carried out was that which was 
recently discussed in a paper before the Institution of 
Civil Engineers of Great Britain by William Shield. 
who gave the results of observations made during 
a storm at Peterhead, North Britain, when the 
wind varied in velOcity from 50 to 90 miles an hour. 
The ,method of observation was as follows: Sights 
were taken along the breakwater with a view 
to ascertaining the height of the waves as they ran 
into the bay between the breakwater and the op
posite shore. The water along the line of the' sights 
was from 60 to 63 feet in depth. The sights, which 
were 6% feet in height, were placed at intervals of 120 
feet along the coping of the breakwater, the level of 
wbich is 22 feet above low water. As the tide-gage 
registered 9 feet at the time the observations were 
taken, the line of Sight must have been 19% feet above 
still-water level. According to Mr. Shield, wave after 
wave passed by carrying an unbroken crest at least 3 
feet above the line of sight and, therefore, 22% feet 
above the still-water level. The wave-period varied 
from 13 to 17 seconds. and the length of the waves 
between 50C and 700 feet. Assuming that the troughs 
of the waves were as far below the still-water level as 
their crests were above it, the height of the waves 
would appear to have been 45 feet; but it is recorded 
that the fiatness of the trough curve as compared with 
the curve of the crest seeined to indicate that the 
height of the crest above and. the depth of the trough 
below the still-water level were not identical. It was 
considered by the author of the paper that the crests 
of the waves were to some extent raised by the fric
tion of the sea-bed. Hence, it was estimated that. on 
the ground that the volume of water above the still
water level must correspond with that of the trough 
belo� it, the height ,of the waves from trough to crest 
closely approximated to 40 feet. These figures, it will 
be observed, are greater, than those recorded as 
having been observed in the South Indian Ocean and 
elsewhere. due allowance being made for the tendency 
of the waves to become steeper and loftier as the 
friction of the sea-bed tells upon them. 

., ... 
SELENIDES OF COBALT. 

M. Fonzes-Diacon has been carrying on a series of 
experiments relative to the combinations of selenium 

and cobalt. and has succeeded in forming a number of 

new compounds, the, selenides of cobalt, w��ch are 

analogous to the series of selenides of nic1>;el','"ecently 

described before the Academie des Sciences. 'l'be only 
previous preparation of the selenide of cobalt is that 

of Little,' who formed a melted protoselenide by the 
action of selenium upon cobalt heated to redness. The 

protoselenide was the first body obtained by M. Fonzes-
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Diacon, who was, however, unable to produce it in the 
crystalline state. The action of selenium vapors upon 
cobalt causes the metal to become covered with a 
gray deposit which is easily detached and corresponds 
t'O the formula CoSe; i t  is an amorphous body. The 
oxide of cobalt is also transformed to the same com
pound by the action of hydrogen selenide at a bright 
red heat. The sesqui selenide of cobalt was the second 
of the series formed by the experimenter. At low 
redness, hydrogen selenide reacts upon anhydrous 
chloride of cobalt and transforms it to sesquiselenide; 
thi s body has the form of a gray melted mass, and 
analysis gives it the formula Co,Se3• Another selenide 
having the formula CosSet is  obtained in the crystal
line state by heating chloride of cobalt to low red
ness in a tube and passing over it a current of hydrogen 
selenide drawn through by a current of nitrogen 
charged with vapors of hydrochlor�c acid. At the 
end of the operation a brilliant crystalline mass is 
obtained, of gray-violet color, which under the micro
�cope appears in fine octahedra, isolated, of the cubi c 
system. The crystals have the formula CosSe. and are 
thus isomeric with the mineral linneite, having the same 
composition. Its density at 15 degrees C. is 6.5� The 
biselenide of cobalt was next found by the reaction 
of hydrogen selenide upon anhydrous chloride of 
cobalt considerably below a red heat, and the latter i s  
transformed into a brittle mass o f  gray-violet color, 
having the composition CoSe2• It easily loses selenium 
by the action of heat. The different selenides men
tioned are partially reduced when heated to bright 
redness in a current of hydrogen and a silver white 
and brilliant mass is  formed, which has the formula 
C02Se, being a subselenide. The experimenter then 
describes the properties of the new selenides. When 
reduced to powder they are slowly attacked by hydro
chloric acid vapor at low redness, and the strong acid 
has but little action, even at the boiling point. 
Bromine water dissolves them easily; when heated in 
a current of oxygen they give rise to selenious anhy
dride and oxide of cobalt. Hydrogen, at a red heat, 
transforms them to subselenide, which by a prolonged 
action loses a further proportion of selenium. The 
oxyselenide is another new body formed in the ex
periments; seleniate of cobalt heated in a current of 
hydrogen is at first partially dissolved with loss of 
selenious anhydride and water, then at a higher tem
perature, below redness, a reduction takes place with 
the formation of a greenish-gray powder containing 
variable quantities of selenium and cobalt and also of 
oxygen. If the reduction takes place at a low red 
heat a black magneti(; powder is  formed, which i s  a 
mixture of metallic cobalt and its selenide. Lastly, at 
a white heat a gray and porous mass is obtained, which 
consists of metallic cobalt containing small quantities 
of selenium. As a result of these experiments it  is 
found that cobalt will combine with selenium, form
ing four different bodies according to the conditions 
of temperature-CoSe., Co,Ses, CosSe., CoSe. At a high 
·temperature these bodies are transformed by hydrogen 
into the subselenide C02Se. The sele�iate of cobalt, 
reduced by hydrogen, gives oxyselenides or mixtures 
of selenide and metallic cobalt, according to the tem
perature. 

..... ... 

COKE AS A SUBSTITUTE FOR ANTHRACITE COAL. 
BY ALTON D. ADAMS. 

beposits of anthracite coal, thus far worked in the 
United States, are of smaller extent and much more 
concentrated geographically than are those of the 
bituminous varieties. Statistics of coal production 
show the influence of these conditions, in an annual 
output of bituminous fully three times as great as 
that of anthracite coal for the entire country. The 
average value of the bituminous coal at the mines i s  
only about one-half as great per ton as that of the 
anthl'acite. Moreover, the annual supply of bituminous 
coal is  capable of a much larger increase, without 
raising the price per ton, than is the case for anthra
cite. Over a large part of the country the uses to 
which the two varieties of coal are applied are in large 
measure distinct. Anthracit� generally has the de
cided preference for residences and in city buildings, 
while bituminous coaf is much more extensively used 
in industrial operations. Railway locomotives consume 
large amounts of both hard and soft coal, some roads 
using one and some the other variety, but the anthra
cite is much the more satisfactory, because of the 
great reduction of smoke and cinders where it is  used. 
The "limited area and amount of anthracite coal de
posits, the difficulty 'of the mining operations, over 
those of soft coal, and industrial conditions that fre
quently result in strikes on the part of the miners, all 
tend to render the supply of anthracite coal to some 
extent uncertain. Considering the comparatively high 
price of hard coal and the elements 'of uncertainty 
in its supply, it seems that some substitute for it, 
free from these objections and also from the disad 
vantages of soft coal, would be of great advantagb 
to the public. It is evident at the start that any sub
stitute for anthracite that is to have extensive use 

� (itutifi( �mtti(au. 
must be derived from bituminous coal, since natural 
gas is only available over a limited area and is failing 
in quantity, while the supply of petroleum is too small 
in total amount and its price too high, to admit of 
its general application to fuel purposes. As is well 
known, soft coal suffers by comparison with hard, 
because the former is  not as readily burned in or
dinary stoves and furnaces, and unless special pre
cautions are taken gives off on combustion a dense 
black smoke. If these undesirable properties can ue 

'removed from soft coal or its products, without too 
much expense, a cheap and desirable substitute for 
hard coal may be provided. The different results at
tained in the combustion of anthracite and bituminous 
coals are mainly due to their chemical compositions. 
Good anthracite coal consists, on an average, of about 
8 8  per cent fixed or solid carbon, 4 per cent volatile mat
ter, in the form 'Of hydrocarbons, and 8 per cent ash. 
An average value for the compOSition of bituminous 
coal is approximately 60 per cent fixed carbon, 32 per 
cent volatile matter and 8 per cent ash. The main 
difference between hard and soft coal, is  thus the 
presence in the former of a much larger proportion of 
fixed carbon and but a fraction of the volatile hydro
carbons that are found in the latter. It  is  the presence 
of this large per cent of hydrocarbons in bituminous 
coal that interferes with its satisfactory combustion 
in ordinary stoves and furnaces, besides producing the 
black smoke and soot that are mixed with the air in 
most places where soft coal is  extensively used for 
fuel. The fact that the hydrocarbons found in soft coal 
can be driven 'Off by heat, leaving the fixed 

'
carbon in 

solid form, ' is taken advantage of for two di stinct 
purposes, the production of coke for metallurgical uses, 
and the supply of illuminating gas. The distillation 
of bituminous coal in each case produces both gas and 
coke, but where the main object is to obtain coke, the 
gas is usually wasted, while in the manufacture of 
illuminating gas the by-product coke is  somewhat in
ferior in quality for metallurgical uses. A good grade 
'of coke is a very satisfactory fuel for general use in 
almost all kinds of stoves and furnaces, as well as 
for special purposes in tM industrial arts. As coke 
is even more nearly composed of pure carbon and ash 
than .is anthracite coal, its employment, entirely 
avoid s  the .. smoke nuisance. A sufficient supply of 
good coke at competitive prices would render private 
consumers, large city buildings, and such railways as 
require a smokeless fuel, to a large extent independent 
of anthracite coal. Such a coke supply would not do 
away with the use of anthracite coal, but would divide 
the market with it, and expand in use whenever the 
production o{ hard coal was restricted by any unusual 
cause. While there is an almost unlimited field for the 
solid product of the distillation 'Of bituminous coal, 
the gas developed seems equally certain to find a de
mand beyond any probable production for many years 
to come. It is  quite certain that the present use of 
illuminating gas for fuel and power is  held in check 
by the comparatively high prices of energy from this 
source. A large reduction in the present rates for 
gas would result in a great increase of its use for 
heat and power. 

One ton of fairly good gas coal may be taken 
to yield, when treated in retorts, 10,000 cubic feet 
of gas and 1,300 pounds 'of coke on an average. About 
300 pounds of coke, when used as fuel for the retorts, 
are required to distill one ton of coal, so that the net 
products of gas and coke are 10,000 cubic feet of the 
former and 1,000 pounds of the "latter per ton of coal. 
In addition to the coke' and gas, each ton of average 
coal yields about 120 pounds of tar and 200 pounds 
of ammonia liquor. The accounts of quite a large 
number of gas companies show that more than one
half of their total outlay for coal is recovered by the 
sale of coke, tar and ammonia. Allowing that only 
one-half of the cost of the coal consumed is received 
for the residual products of gas manufacture, the net 
outlay for coal to produce a thousand cubic feet of gas 
is obviously very small. For example, if gas coal 
costs three dollars per ton, and one-half of this amount 
is recovered for the by-products, the net charge for 
coal against the 10,000 cubic feet of gas obtained from 
one ton is $1.50,  which correspond s  to fifteen cents per 
1,000 cubic feet. 

The wide difference between this last figure and the 
current charges for gas includes the cost of enrichers, 
the various items in manufacture, !3uch as labor, inter
e st, depreciation, repairs, distribution charges and 
profits. If the gas i s  not enriched, the entire cost of 
oil, some of the plant equipment and a part of the 
labor item are saved.  The result is a gas of about 
ten per cent smaller heating capacity than the en
riched product usually distributed, but of a much 
larger reduction in cost. It seems evident from these 
facts that a large plant, producing coke and simple 
coal gas, would be able to offer both the gas and coke 
at prices decidedly lower than are charged by existing 
plants' that operate primarily for the manufacture of 
enriched illuminating gas, a product that necessarily 
can find 'Only a comparatively limited demand, at 

3 
the rates ,for which it must be sold. Such cheap gas 
and coke would supply much of the demand now met 
by anthracite coal. 

. '., . 

SCIENCE NOTES. 

A Dublin firm has produced a typewriter Writing 
Irish characters. 

It is said that the trials of the flying machine whi ch 
. has been under construction for some time by Denny 

Brothers have been satisfactory, showing that tha 
principle is all right but the motive power is inad
equate. The machine is 40 feet from tip to tip of the 
wings, and the weight, including that of the two 
aeronauts, is about 600 pounds. 

The density of population in foreign countries has 
recently been ,computed. Great Britain takes the lead 
with 132 inhabitants per square kilometer, which is 
equal to 0.3861 square mile; then comes Japan, 
114.4 ; Italy, 106. 6 ;  the German Empire, 104.2; then 
comes Austria, 87; ' Hungary, 59.6; France, 72.2; 
Spain, 35.9; the United States, 8,4 ; Russia, 5 .9.  

Twenty thousand dollars has been collected for a 
statue of Virgil at Mantua, Italy, his birthplace. This 
city formerly had a statue of him, but it was destroyed 
in 1397, so that for over five hundred years the great 
Latin poet has been without a monument. A portrait 
of him was discovered in Tunis two years ago, so that 
the monument of Mantua ought to be a correct repre
sentation of the author of the "JEneid." 

Dr. H., S. Gaylord, of the University of Buffalo. 
states that cancer is caused by an animal parasi te 
which has been identified and i solated. He has been 
investigating the cause of cancer for two years as 
head of the New York State Pathological Laboratory. 
He has in'Oculated animals with cancer germs, and 
cancer afterward developed in the animals. Cultures 
of these organisms have been injected in the abdom
inal cavities of other animals and they recovered, hav
ing" apparently grown in the serum of the animal. 

An instance of the inexplicable c'Onservatism and 
'arrogance of the Turkish customs authorities was re

cently evidenced by the prohibition of the i mportation 
of typewriters into the country. The reason advanced 
by the authorities for this step is that typewriting 
affords no clew to the author, and that therefore in 
the event of seditious or opprobrious pamphlets or 
writings executed by the typewriter being circulated 
it would be impossible to obtain any clew by which the 
operator of the machine could be traced. A large con
signment of 200 typewriters was lying in the custom 
house at the time, the above law was passed, and as 
there is no apparent possibility of the authorities re
pealing their ridiculous decree, the machines will 
have to be returned. Efforts are being made by the 
various embassies to induce the authorities to assume 
a more reasonable attitude. The same decree also ap
plies to the mimeograph and other similar duplicating 
machines and mediums. 

The American branch of the Society of Psychical 
Research of Boston has issued a circular for the senti
ment of people regarding a future life. They are 
desirous of obtaining stati stics on this subject. The 
questions which they ask are, first, would you prefer 
to. live after death or not; second, do you desire future 
life whatever its conditions may be ? If you do not 
prefer to live after death, what would the character 

• of the future life be to make the prospect seem toler
able ? Would you, for example, be content with a life 
more or less, like-your present life ? . Can you state 
what elements in life were felt by you to call for its 
perpetuity? 

. 
Third, can you state why you feel this 

way, as regards questions one and two ? Fourth, do you 
now feel the question of a future life to be of urgent 
importance to your mental comfort ? Have your feel
ings on questions one, two and four undergo�e change ? 
If so, when, and in what way ? Sixth, would you: like 
to know for certain about the future life, or would you 
prefer to leave it a matter of faith? 

Ordinary gypsum is brittle, porous, hygroscopic and 
by the absorption of water becomes a good electrical 
conductor, but in the hardened condition it is u:;;eful 
for parts which do not require to withstand powerful 
tension or high and sudden changes of temperature. 
Gypsum may be hardened by the following methods : 
(a) The powdered gypsum is intimately mixed with 
2 to 4 per cent of powdered marshmallow root and with 
40 per cent water kneaded to a paste. After an hour 
the mass is so hard that it may be filed, cut, or bored; 
an addition of 8 per cent marshmallow root powdbr 
makes it thicker. Marshmallow root powder may 1.Ie 
replaced by dextrin, " gum arabic or glue. (0) Gypsum, 
6 parts, is mixed with freshly slaked lime, 1 ,part, and 
when the required shape is made it is moistened with 
a concentrated solution of magnesium sulphate. (c) 
The gypsum, after burning, is digested with 10 per cent 
solution of alum and after drying again burnt; on 
the addition' of water the gypsum crystallizes to a 
marble-like mass, the so-called marble cement.-Pharm. 
Centralh., 41, 779. 
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A WYOMING fOSSIL Q.tJAltRY. 

The State. of Wyoming i s  a geological wonderland, 
and the reason for this is, that geologically speaking it  
is  the newest land on the continent. The Mesozoic 
period has left rich fossil deposits in this State, the 
remains varying in size from little invertebrate am
monites t9 the giant vertebrate dinosaurs of the Jural:'
sic age. In 1899 a thoroughly organized scientific ex
pedition, composed of eighty members, spent some 
forty days in exploring and examining the fossil ex
posures and 

'
gathering specimens, and the result of 

their labors was fully described in the SCIENTIFIC' 

AMERICAN of December 16, 1899. 
We now illustrate and describe a fossil quarry where 

smaller specimens are found, situated in the extreme 
southwestern part of Wy-
oming, near the town of 
Kemmerer, at the summit 
of a mountain 8,200 feet 
above the sea level. The 
geological formation is 
known as the "Green River 
Tertiary." The shale is 
laminated and carbonifer
ous and some streaks are 
bituminous, carrying paraf
fine and oil in large quanti
ties. The quarry is worked 
exclusively by hand, that 
i s  to say, no blasting oper
ations are carried on. The 
shale is  split into slabs. 
broken with sledge ham
mers and thrown over the 
bank by hand. Our en
:,;raving shows the shale 
formation, which ends a 
f:)w feet above the heans 
of the men. From the top 
of its level to the "floor," 
a few feet below where 
they are standing, the 
shale contains f 0 s s i 1 s. 
When the slabs 'containing 
the specimens ar.e cut and 
taken out, they are very 
moist and are dried out to 
about a third of their orig
inal weight b ef 0 r e t h e 
cleaning process begins. It 
is difficult to clean the fos· 
sils when the shale is too 
dry, for the impressions 
are exceedingl}' thin and it 
requires the utmost skill· 
and care to clean the more 
delicate specimens. Knives 
and saws made especially 
for the purpose are usnd. 
The . hut or cabin is situ
ated at the foot of the 
mountain, more than a 
::.:ile from the quarry, ann 
the workmen bring the 
slabs to thi s place to pre
pare them. The specimens 
when they are properly 
cleaned are exceedingly 
beautiful, the fishes with 
all their bones outlined ce
ing especially interesting. 
The Green River fishes are 
considered the finest speci
mens of fossil fishes, al
though they may not be 
more perfect, as  far as 
skeletons are concerned, 
than those from Monte 
Bolca, Italy. The Monte 
Bo�a specimens are in a 
softer and more chalky 
stone than those from 
Wyoming, and hence do 
not present so fine an ap
pearance. The collections 
from the Green River Ter-
tiary are not, however, rich in species. We are in
debted to Mr. A. J. Livingston, of Butte, Mont., for 
our photographs. 

...... 
Improvement In Steel Rail8. 

BY WILLIAM. GILBERT IRWIN. 
For some years tlie various railroad companies have 

been endeavoring to secure rails of a harder quality, 
the heavy modern locomotives and steel cars fre
quently breaking down the ordinary rail. For several 
years the American Society of Civil Engineers has 
been investigating the resistance strength of steel 
railll, Ilnd the tests made by tais body have fully dem
onstrated the fact that the softness in steel rails is 
due to the method of rolling rather than to any defel't 
in the composition of the steel. 

As well known, the Carnegie Steel Company, of Pitts
burg, Pa., is one of the largest manufacturers of steel 
rails in the country, and when, a few months ago, a 
number of the leading roads gave notice that their 
future orders for rails would carry with them a pro
viso that the rails should be treated after the manor·r 
suggested by the American Society of Civil Engineers, 
this big concern soon devised. a way in which these 
requirements might be met. Steel men have known 
for years that the manner in which steel is worked 
has much to do with its quality, so the Carnegie Com
pany set about to make improvements in the methods 
of rolling rails. In some of the experiments it was 
found that several of the methods by which the 
improvement of the product might be accomplished 

PREPARING AND CLEANING THE FOSSILS, 
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would necessarily curtail the output of the plant. 
It was the object of the Carnegie Company to secure 

the desired improvement without any decrease in the 
output. It was generally agreed that in order to ac· 
complish the desired improvement it would be neces
sary to roll the rails at a lower temperature than the 
ordinary white heat in which the customary shapcs 
are so easily obtained; but there was great danger 
of this reduced heat working to the deterioration 'Of 
the product by reason of physical changes during the 
rapid cooling. The difficulty, however, has been suc· 
cess.fully overcome by the Carnegie Company, and the 
new process for improvement in the manufacture .of 
rails i s  now in successful operation at the Edgar 
Thomson plant of that company. 

It has been found that by reducing the temperature 
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of the unfinish",d rail before it passes through the fin
ishing roll, the product is brought up to the standard 
of hardness which the railroads are now demanding. 
In the new process, as conducted at the Edgar Thorn· 
son mills, the rails are allowed to cool from thirty to 
forty seconds before being passed through the third 
or finishing set of rolls. This is accomplished by 
means of a cooling table which is so arranged that it 
does not interfere with operations, the roughing of the 
rails  proceeding while the cooling is going on. Under 
the new arrangement the unfinished rails are shoved 
out under the rolls onto the cooling table, with the 
head of the hot rail placed next to that of the one 
which preceded it. Being thus placed, the flange, 
which is thinner, cools at about the same temperature 

as the head, the heat be· 
ing equalized so that the 
flange is not in a different 
condition from the thick 
head in the final rolling. 

It  is generally conceded 
that this invention is one 
of the most important dis· 
coveries made in the steel 
industry for many years. 
A very peculiar fact in r<:l
lation to the new process 
is that Thomas Morrison, 
superintendent of the Ed
gar Thomson Steel Works 
of the Carnegie Company, 
and Julian Kennedy, a 
well· known Pittsburg me· 
chanical engineer, both 
made the same discovery 
within a few days of each 
other and neither knew of 
the other's work along this 
line. Both made applica
tion for the same patent at 
about the same time; but 
since that time they have 
combined their interests, 
and the new process, 
which will be known as 
the Kennedy·Morri son pat, 
ent for rolling steel rails, 
will be used exclusively by 
the. Carnegie Company. 

The chemical tests made 
of the new process show 
that by the slower radia
tion of heat and by work
ing the steel colder, a loss 
of carbon is prevented, 
with a greater resulting 
hardness. The delay in 
completing the final proc' 
ess of rolling gives greater 
tensile strength in the 
physical test, and the mi
croscopic test shows that 
the rails contain a finer 
and more even fiber. 

------�.�.�.� ... ------

Importance oC Apple8. 

The statement made in 
the Independent that the 
value of the apple crop of 
this country i s  greater 
than that of its wheat pro
duction will bring a Sur· 
prise to many. Thus it is 
stated that the total yield 
of apples in 1900 was 211i, 
000,000 barrels. Suppos· 
ing that an average priCe 
of $2 a barrel was 0))
tained, the a g g r e g  a t e 
value of the crop was 
$430,000,000. The average 
value of wheat is but a lit
tle over $300,000,000 annu-
ally. By this estimate the 
apple crop is worth about 

50 per cent more than our wheat. The export of ap
ples exceeds 4,000,000 barrels a year and it is increas· 
ing. The price abroad ranges from $2 to $4 a barrel, 
the most of the fruit bringing nearer the larger price. 
Its production ranges over a wide extent of country, 
though few sections of it make the apple their chief 
reliance for support. 

• I.' • 
Prof. Dewar, in a recent lecture before'the Royal" 

Society, reduced hydrogen to a solid and announced 
that a temperature had been produced which was 
eight or ten degrees lower than this, or within nine 
degrees of the absolute zero. He is sanguine of suc
cess in the liquefaction of helium. Another gas must 
be found even more volatile than helium in order to 
reach within one degree of absolute zero. 
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A STARTING·DEVICE FOR HYDROCARBON MOTORS. 
Mechanical devices for starting hydrocarbon motors 

have been invented, but have never been widely used 
for the reason that they are too often expensive, cum
bersome, and inefficient. The chauffeur has therefore 
decided to retain the customary hand-wheel, by the 
turning of which he finally succeeds in inducing the 
gascline motor of his automobile to start. A mechan
ical starter of unusual simplicity has, however, been 

A STARTING-DEVICE FOR HYDROCARBON MOTORS. 

invented by Dr. Z. S. Taylor, of 29 West 126th Street, 
Manhattan, New York city, that seems to be free 
from the faults which marked the old contrivances and 
which shows an intelligent endeavor to overcome hith
erto apparently insurmountable difficulties. On the 
driving shaft of his engine Dr. Taylor loosely mounts 
a pinion, meshing with a rack, C, controlled by a coil
spring, G. The pinion can be locked · to the shaft by 
means of a spring-pressed pawl designed to engage a 
notch in the shaft. Normally the pawl is held out of 
engagement with the shaft-notches by a pin on the 
rack. 

Near its middle the rack carries a pivoted ·spring
pressed catch, D, designed to engage the hooked end of 
a rod, F, secured to the piston. To throw the catch, D, 
into the path of the rod, F, a cam, E, i s  employed. 

The outer end of the rack, C, is also hooked to engage 
a spring-pressed catch, B, operated by the lever, A. 

In order to star.t the engine, the lever, A, i s  swung 
over to withdraw the catch, B, from the rack-hook, 
whereupon the spring, G, pulls the rack inwardly. This 
movement of the rack withdraws the pin on the rack 
from the pinion-pawl, whereby the pawl is forced by 
its spring into the shaft notch, thus locking shaft and 
pinion together, and caus. · 
ing the shaft to turn. The 
rotary movement given to 
the shaft causes the draw
ing in of an explosive 
charge into the cylinder, so 
that an impulse is given to 
the piston after ignition. 

At the end of the rack's 
travel the catch, D, is pro
jected by the cam, E. into 
the path of the hook ou 
rod, F. On the Qut stroke 
of the piston, the rack is 
consequently moved !:lack 
against the tension of � ts 
spring, G. and is automat
ically locked to the catch, 
B. And there the rack re
mains until a�ain released 
by the lever, A. 

• • •  
A TROLLEY PALACE CAR. 

Our engraving shows the 
new palace car "Martha," built for General-Manager 
George F. McCullough, of the Union Traction Co. of 
Indiana, by the St. Louis Car Company, of St. Louis, 
Mo. The conditions which led to the building of thi s 
car are peculiar. The Traction Company has a ter
minal in cities like Indianapolis, Anderson, Muncie 
and Marion; the system is 140 miles long and competes 
for traffic with steam roads for most of its length. The 
presence of the General-Manager is required at various 
centers, and in order to be able to move quickly from 
place to place, the car was designed so as to afford him 
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a n  office o n  wheels, and, if necessary, a home a s  well. 
The total cost of the car was $12,000, probably the 
largest sum ever expended for a single electric car. 
It is 60 feet long, and there is  a cowcatcher on each 
end of the car. It is mounted on two four-wheel 
trucks, and is equipped with two 250 horse power mo- · 
tors, so that it can attain a speed of 60 miles an hour 
if desired. It is equipped with Christensen air brakes. 

The decorations and furnishings are most elaborate. 
It is painted a dark olive green, and in some of the 
panels we read "Martha." The interior finish is 
French Renaissance. One apartment i s  termed the 
red room, the other the green room. The finest South 
African mahogany and the finest plate glass are used . 
and the carvings are most elaborate. The ceilings ar" 
light blue and are decorated. The red room contain s 
two desks, one for the general-manager, and the other 
for his stenographer. It also has a buffet, bookcase, 
water coolers, etc., in addition to two folding tables. 
In the rear end 'of the car there is a smoking compart
ment. The green room is fitted with an upper and 
lower berth, a complete bath room and lavatory, and 
kitchen· with the necessary utensils and a china closet 
and ice box. There is a small compartment for the 
motorman at each end of the car. There are four elec
tric chandeliers, two in each compartment, and 25 sin
gle lamps, so that there is ample light. The furnish
ings are the most elaborate which could be provided, 
the chairs being upholstered in silk damask except the 
office chairs, which are covered with red leather. Elec
tric call bells are in every compartment, and in fact 
there is every convenience which could be looked for 
in any private car of a railroad president on a steam 
line. 

N e w  Breech-lo ading quick-firing Gun. 

The Briti sh Naval Department are introducing a new 
breech-loading quick-firing gun into the great 18,000-
ton battleships which are now in course of construc
tion. The diameter of the bore is 7.5 inches and 
its total length from breech to muzzle is 386.7 inches. 
The gun weighs 1 5 %  tons and is equipped with a shield 
weighing 12 tons 16 hundredweight. The weight of 
the projectile is 209 pounds, which is twice the weight 
of that utilized with the 6-inch gun. The charge is 
79 pounds of nitro-ceilulose, which imparts it velocity 
of 3,000 feet per second and an energy of 12,480 foot
ton s. The breech mechanism is very ingenious, being 
of a new hand-lever type, by which means the breech 
is opened and closed by a single motion of the lever. 
The one horizontal swing of the hand lever rotates the 
breech plug, swings it in and out of the gun, and cocks 
the firing striker. Considering its size it is the most 
powerful weapon is existence. It is more than twice 
the length of the former 6-inch gun and exceeds in 
length · the former earlier type of 1 2-inch gun. 

. . . . ..  
Iron-plat i ng a LI\l:htb ou se. 

An ingenious use of steel plates has been made at a 
lighthouse at Grande Pointe au Sable, in Michigan, 
says The Architect. The lighthouse, which is about 
80 feet high, is formed of brick with a stone base. It 
was erected in 18·67, but almost from its completion it 
has suffered from the violent rain storms of the dis
trict. For a long time pointing was undertaken regu
larly, but at length it was determined to incase the 
lighthouse with metal. The bent plates used vari e:l 
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from 5-16 inch to 3-16 inch in thickness, and they were 
united by means of angle bars. As a further precau
tion, a space was allowed between the brickwork and 
the metalwork, which was filled in with concrete; The 
work was carried out by Mr. E. L. Woodruff, and the 
total cost has been about $5,000. For that outlay a ser
viceable lighthouse has been secured, and it is believed 
that owing to the success of the experiment several 
others of the numerous lighthouses that are required 
near the big lakes and rivers of America will be treated 

in a similar way. 

5 
A NOVEL TWINE HOLDER AND CUTTER. 

A device which is specially adapted for guiding and 
cutting twine to be used in tying up packages has re
cently been patented in the Ullited States by Raymond 
D. Weakley, of St. Louis, Mo. 

As our illustration shows, the device comprises 
essentially a lower compartment and an upper com
partment, the former of which contains the ball of 
twine and the upper of which incloses the operative 
mechanism. 

This operative mechanism comprises a toothed 
wheel meshing with a rack formed on a carrier. The 
carripr is tubular in form and receives the free end of 

A NOVEL TWINE HOLDER A.ND CUTTER. 

the twine. A spring in the carrier prevents the. twine; 
from slipping. 

Below the opening in the casing through which the 
carrier normally projects a knife is secured. .In the 
upper section of the casing a plunger surrounded by a 
coiled spring is mounted, the plunger being provided 
with a rack which likewise meshes with the toothed 
wheel. When the plunger is partially depressed the 
toothed wheel is turned, whereby the carrier is forced 
within the casing. When the plunger is depressed to 
its fullest extent, a blade attached to its lower end will 
pass the flxed blade previously mentioued and sever 
that portion of the twine which extends through the 
opening in the casing. As soon as the plunger is re
leased it will be restored to its normal position by the 
coiled spring. 

• I .• , • 
Wood. In Battleships. 

The British Admiralty has always evinced an in
explicable partiality for the extensive employment of 
wood, even in their most modern battleshins. Naval 
experts of every other country have almost unani
mously considered this a grave error on the part of t.he 
British, while one authority even went so far as to re
mark that the latest battleships in the English navy 
would burn like tinder in a battle. It is indispensa
ble that a certain amount of woodwork should be pres
ent in a warship, but the quantity should be restricter1 
to the irreducible minimum. Not only does the pres 
ence of woodwork constitute a serious danger from 
fire, but it offers a severe menace to the crew, who 

would in all probability 
suffer extensively from 
flying splinters. This fact 
was incontrovertibly estab
lished in the course of the 
experiments with the old 
"Belleisle." The British 
Admiralty has attempted 
to remedy this defect by 
the use of non-inflammable 
wood. This, however, did 
not prove entirely satis
factory, and a short while 
ago it was announced that 
this chemi cally - treated 
wood would be no further 
employed. Now the Ad
miralty has gone a step 
further, and has announced 
that wood will not be used 
in future in the construc
tion of battleships except 
where rendered absolutely 
necessary. There will be 

no wooden decks, and the cabins are to be· built of 
steel, lined 'with corticine. This decision, it is stated, 
is due to the investigations of the havoc wrought 
upon the "Belleisle" and marks a decided step for
ward. Several new features which are being intro
duced into the British warships now in course of 
erection are attributed to the same cause, so that 
the object lesson given by the "Belle isle" has not 
proved una.vailing. All those vessels now on the 
stocks which are not too advanced 

·wlll have the wood
work removed and steelwork substituted. 
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HANDLIN& EXCAVATED lIIATERIAL AT J'EROlllE PARK 

RESERVOIR. 

( Continued from first page.)  
excavation i s  completed will  have handled about 10,-
000,000 cubic yards of material, measured at the 
dm;np. 

It is evident, then, that the question of getting out 
the rock, sand and earth, i s  'Only part of the problem, 
for this huge quantity has to be carried away and de
posited on sui.table dUIl!-ping-grounds. Fortunately, 
there .are within the boundaries of New York citY, and 
within convenient distance of the reservoir, certain 
low-lying, swampy lands which must be filled in or 
reclaimed, if they are to be rendered serviceable ;  and 
for . this work 'of refilling the Jerome Park material 
offers an abundant supply. Of 4,000,000 cubic yards 
which have been taken out to date, about 20 per cent 
has been used in filling near the Kingsbridge road 
and in Bronx Park. For the disposal of the other 80 
per cent a single line of track has been laid for a dis
tance of 4 miles, through Bedford Park, across the 
Harlem Railroad tracks, through Bronx Park /l.nd 
down Pelham Bay Parkway to the stretch of tide 
lands formed by the head waters of Westchester Creek 
and Westchester Bay, which is known as the Meadows. 
Commencing where the Parkway leaves the edge of the 
sloping grounds, this enormous mass of 3 ,200,000 cubic 
yards of sand, gravel, hardpan and solid rock has .been 
dumped out upon the tide lands, until now a large 
prop'Ortion of a square mile has been filled iil to a 
depth of 18 to 20 feet. 

The illustrations which accompany this article show 
the modern methods of handling and transporting 
this material, ' without which the cost of carrying it 
away for a distance of 4 miles and dumping it would 
be vastly increased. At the reservoir the cars are run 
in trains of from ten to fifteen cars alongside thfl 
bluff which is being excavated, and the material i s  
loaded b y  derricks, if it be rock, or by steam ulggers 
if  it be soft or loose material, directly on to the fiat
cars. The train-load is then run down to the Meadows, 
where the engine is  uncoupled and a train of empties 
coupled on, to be taken back to the reservoir. The 
train-load of material is now unloaded by means of 
a huge scraper-plow which i s  known as the Barnhardt 
Side Plow. The unloading locomotive engine, 'Of which 
there are several employed at the dump, has coupled 
in front of it a strongly-built fiat-car, upon which is 
bolted a �idgerwood hoisting-engine of 180 horse 
power. The locomotive with its hoisting-engine car 
is  ba'cked down and coupled to the front end of tho 
train-load of material, while at the rear 'of the train 
is coupled up the car on which is  mounted the massive 
side plow. The latter is  so clearly shown in our illu.s
tration that it needs no detailed description. The 
face of the mold-board is

· 
a heavy plate of steel, which 

extends diagonally across the car, the rear edge 'of the 
mol.d-board projecting slightly beyond the side of the 
car platform. The line side of the plow consists of a. 
heavy stick of timber which is shod with steel. 
A 2-inch steel cable extends from the head of 
t�e plow across the whole length 'Of the train 
j :l the hoisting-engine, and short heavy stakes are set 
', '1 the stake-pockets on the right-hand side of each car 
l)  form an abutment for the line side of the plow, 
and keep the plow on the cars and up to its work. The 
mold-board is backed up by a series of vertical oak 
timbers from which a series of diagonal struts, heav
ily reinforced with iron, extend to the timber on the 
land side of the plow. When the train has been run 
into the desired position, the hoisting engine is started 
and the whole contents of the train are crowded off 
the cars, as shown in our illustrations. The saving 
in time and labor is considerable, as may be judged 
from the fact that in unloading a train of fifteen cars 
the services of 150 men are dispensed with, that num
ber being necessary to unload a train with the grdinary 
laborer's shovel. Moreover, it would take this number 
of men from fifteen to twenty minutes to do the work 
which is  now accomplished by the plow in five min
utes. 

Another labor-saving device for the rapid unloading 
of material, which is also extensively used at Jerome 
Park Reservoir, is  the Goodwin Patent Dump Car, of 
which we present two views. In cross-section the car 
is of hopper form. The sloping sides of the car are 
hinged so as to open outwardly, the hinges bei::lg locked 
by suitable catches. When the dumping-place is 
reached the catches are released, and the whole con
tents of the car are i mmediately discharged, as shown 
in our snapshot view taken at the instant of unload
ing. 

. . . . ..  

The railroads of Africa are of considerable extent. 
Their total length i s  12,498 miles. In Algeria, Tunis, 
French Sudan, Somaliland, the mileage is 3 ,428 .  In 
British East, South and Central Africa, the Gold Coast 
and Lagos, the mileage is 3,381. Egypt has 2,036 miles 
of road ; the Transvaal, 1,202 ; Natal, 736 ; the Orange 
Colony, 597 ; Angola and Mozambique, ·585 miles ;  
Congo Free State, 275 mile s ;  German East and West 
Africa, 186 miles ; Erythrea, 16.7 miles. 
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A.utomoblle New •• 

Automobile traffic is receiving much attention in 
Sweden. It is probable · thai this summer' a French 
company will run cars in the city of Stockholm for 
public hire, while a syndicate has been formed for the 
running of . combined passel' ,er and goods cars be
tween the Anund sjo railway station and the province 
of Vesterbotten, in the north of Sweden, the former 
being open in the summer in order to allow tourists 
a good view of the fine scenery in these parts. The 
maximum speed i s  to be fifteen kilometers an hour. 

The various tests for heavy-weight motors have been 
carried out under the auspices of the Liverpool Self
Propelled Traffic Association, which is the local center 
of the Automobile Club of Great Britain. The prin
cipal trials were hill-climbing, with and without loads 
and maneuvers at the St. George's Docks. Twelve 
vehicles entered the competition, the idea of which was 
to demonstrate that goods could be as easily and as 
quickly carried by this means as by the railroad. The 
vehicles ranged in carrying capacity from Ilia to 5 tons, 
and in speed from 5 to 8 miles per hour. At present 
t�e motor car traffic is handicapped by the legislated 
tare limit of three tons, and with such a low tare it  is 
absolutely impossible to run heavy goods motors at a 
profit. Attempts are being made to either have this 
limit removed or to have it increased. 

The motor omnibuses in London have been with
drawn from the streets owing to the indifferent sup
port which they received from the public. The ve
hicles were faster than the horse omnibuses at present 
in existence. It is intended to retain the vehicles. 
since it is anticipated that when motor trafl\c becomes 
more develop"1 and popular they will be in demand. 
It is intended to utilize the present storage depot, 
which is more than adequate to acc'ommodate the 
omnibuses owned by the company, for . the purpose of 
housing, repairing, and maintaining any type of auto· 
mobiles, and also to charge electric motors and to 
supply petrol spirit. It is  anticipated that this selling 
'Of power will be sufficiently lucrative to support the 
company until the time arrives when they can place 
motor omnibuses in the streets and maintain a regu� 
lar and profitable service. 

• I • •  " 
The Shrlnka�e of N at:ural Ga •• 

The vallie of the natural gas supply in the West has 
been such as to convert otherwise unfavorable local
ities into thriving industrial towns and manufacturing 
centerll, 'and in some places the gradual exhaustion of 
the fields of gas has reconverted the communities into 
deserted towns and villages very much as the ex
haustion of gold mines repeatedly did in California 
and Colorado. It  was not many years , ago that con
sumers looked upon the supply of natural gas as some
thing without end or limit, and for decades the gas 
was foolishly wasted. The notes of warning which 
were sounded some ten years ago have in recent years 
been heeded, and in most localities the gas is care
fully saved from all waste. But this has not come 
about until almost too late in some sections, and the 
pressure is reduced almost to the .point where it hardly 
pays to use it. 

Formerly the gas was used freely without any 
attempt being made to measure it, but to·day con- . 
sumers have their gas supplied to them through me
ters, and they pay for the quantity they use. This 
system has abated the wasteful methods, and it is 
estimated that one cubic foot to-day accomplishes as 
much as three cubic feet did before. In lighting pur
poses the gas is  further saved by using the incan
descent mantles" which gives a certain light at much 
less expense than when the gas Is burned alone with
out the mantles. In the distribution · of the gas in 
Pennsylvania there are · several other methods for 
preventing waste, the most important of· which is the 
use of smaller size mains. 

The reduction in the pretsure of the gas is the first 
and pretty evident !lign that the supply is , giving out, 
and in most of the old gas regions this pressure has 
decreased marvelously, while in a few new ones, such 
as in West Virginia, there has so far been no diminu
tion in the pressure. At one 'Of the earliest natural 
gas regions operat�d, the

· 
State of Pennsylva�ia shows 

the greatest evidence of gas exhaustion, and. at the 
same time the companies operating the wells have 
shown the most desire to .economiil:e in the sale and ' 
distribution of it. Regions that were formerly de
pendent upon the gas for fuel and for . house heating 
are gradually abandoning natural gas for these pur: 
poses, but it is being .employed for other industries 
in which it pays better. The natural gas engines 
have great)y multiplied in Pennsylvania, and they 
are being used more every year. Natural gas engines 
for pumping wells can be used much more advan
tageously than steam. This is particularly true where 
the pipes have to run a long distance. The 10sEi of 
steam through condensation in passing through a 
long steam pipe is great, while there is absolutely no 
loss in conducting the natural gas through the longest 
pipes. A growing use of the gas is for operaUng air 
compressors, and then the rest of the machinery is 
run by the compressed air. This has been found to 
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be the most economical use of the natural gas engines. 
Some of the largest iron and steel mills in Pittsburg 
have natural gas pipes running into them, and certain 
kinds of machinery are operated entirely by this fuel. 
There are over 5,000 miles of natural gas pipes in 
Pennsylvania, and these distribute the fuel to widely 
separated interests and territories. 

Nevertheless, the pressure has been steadily de
creasing in Pennsylvania, where the value of the 
product declined from $19,282,375 in 1888 to $6,242,543 
in 1897, and even to a much further limit in 1900. 
But through the economizing of the gas for manu
facturing purposes it is pOSSible that the supply will 
last , many years yet in some regions, while in others 
the life of the wells cannot be estimated at more than 
five or ten years. New wells are constantly being 
drilled, but the proportion of paying ones to the un
profitable ones is steadily decreaSing, while old wells 
are being annually 'abandoned. 

In Indiana, where there are · nearly 5,000 miles of 
natural gas pipes, the pressure has declined quite 
rapidly in some regions in the past ten years. From 
1886 to 1897 the pressure fell from 325 pounds to 195 
pounds, according to the State Geologist's report, 
while in 1898 it fell to 181 pounds. When it is  under
stood that practical workers in . the field believe that 
when the pressure gets below 100 pounds to the square 
inch the majority of the wells cannot be worked 
profttably, the importance of this steady reduction in 
the pressure can ' be appreciated. The natural gas in 
the Trenton limestone rocks of Indiana is found at a 
depth of 1,000 feet, and this extreme depth makes the 
Sinking and operation of ""ells expensive. 

In Fairfield County, Ohio, which supplies gas to 
sU'ch cities as Columbus, Lancaster, Athens and Chilli
cothe, the wells are sunk to an average depth of 2,000 
and more feet, and the pressure is  800 pounds to the 
square inch. This field is comparatively new, and new 
wells have been rapidly sunk there, and the pressure 
has · not materially declined. In the northwestern part 
of Ohio, however, the decline in the pressure has been 
from 450 pounds in 1888 to 30 pounds in 1897. There 
are about 600 producing wells in this part of the state, 
and fully half a hundred are abandoned every year, 
while a large percentage of the new ones drilled do 
not produce. The condition of the fields is thus far 
less encouraging than formerly, and in the past decade 
the value of natural gas in Ohio has declined from a 
little over five million dollars to less than two millions. 
As in Pennsylvania, the use of the gas has greatly 
changed in recent years, and companies are making 
every effort to economize with it. 

The natural gas supply of New York, Illinois, Kan
sas and Missouri is far less than either of the other 
states mentioned, but the pressure has alsO steadily 
decreased in these portions of the country. The work 
of sinking new wells in these states has declined be
cause the companies have found less and less profit 
in the enterprise. Some old gas sections are entirely 
abandoned, and the wells now in operation hardly 
supply enough to feed the industries dependent upon 
the fuel. 

In West Virginia and Canada the use of natural gas 
has increased in recent years, and these two fields have 
great promises. In 1888 there was hardly a dozen 
natural gas wells producing in West Virginia, while 
in 1897 there were over 150, of which 47 had been 
drilled in the last six months. TQ-day there are up
ward of 250 producing wells in , the state, with new 
ones being steadily sunk. The depth of the wells in 
that state varies from 1,200 to 2,800 feet, and the cost 
of drilling runs from $1 to $i.50 per foot. The pres
sure varies fully as much as the depth of the wells. 
In some of the new wells it has been found to be ' as 
high as 1,100 pounds to the square inch, and in othfir 
places it rarely reaches 100 pounds. This great dif
ference in the pressure makes the matter of exhaus· 
tion very uncertain, but experts believe that with 
proper care and avoidance of waste the West VirgiIia 
gas regions will continue to supply this valuable fuel 
for many years to come. Certain it 'is that there is 
no Sign of exhaustion to frighten the owners for the 
next decade. 

Canada is a rich natural gas region which lI.as oll.ly 
been recently tapped, and in the last few Yfiarli seT
eral hundr.ed miles of pipes have been laid to ]jri.� 
the gas into the United States. Like the mineral re-

. sources of Canada, the natural gas supply north of IS 
is only poorly understood or measured, and for all 
that we know tliere are fields of it sufficient to keep 
our industries going for half a century. But in this 
country, especially in the old regions where gas has 
been used for years, the supply is  steadily decreasing, 
and some industries that were originally built up by 
the che/l.p fuel have either changed their location or 
made preparations to adopt other fuel. At present 
all efforts are being made to prolong the life of the 
wells that are already in operation. As the pressure 
of the gas decreases the wells are apt to fill · with water, 
and this greatly diminishes their usefulness. Trouble 
of this kind' is constant, and a good deal of extra en
gineering work is required to keep the wells free from 
the water. G. E. W. 
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The Factor o f  Safety In Yachts. 

To the Editor of the SCIENTIFIC AMERICAN : 

In reading "The Factor of Safety in ShamrDck," by 
your English correspDndent, in ScmNTIFIC AMERWA " 

of June 1, I am led to offer a suggestiDn which may 
explain why relief could not be given when the flaw 
struck the "ShamrDck" which carried away her mast, 
the same failure of relief reaching similar result III 
the case of the "Constitution." 

The first questiDn any practical yachting man asks 
on reading of such an accident is, "'Vhy was nDt the 
helm put down, and the ship luffed into the wind to 
relieve the strain ?" 

In the aCCDunt of the "ShamrDck" accident we a,'� 
tDld that the helm was "jammed hard down," but sh3 
wDuld not come into the wind. The reason for this 
state of affai rs lies in the CDnstructiDn 'Of these mod
ern racing craft. �very one of them carries a lee 
helm, and tD that degree that they are dangerous ves
sels. The faulty construction that invDlves this condi.
tiDn is the tremendous fDrward rake of the sternpost. 
Were this built mDre nearly upright, after the 'Old man
ner, the rudder would get a better hDld 'On the water, 
and the ship would respond to the mDvements of the 
helm. 

In the mDdern racer, the mDment she heels at all, 
her entire waterline is changed and lengthened, and 
the rudder acts merely as a narrDW knife, running its 
pDint intD the water, its blade insufficiently inclined 
to the plane of the vessel's prDgress thrDugh the water 
tD have any effect in thrDwing her head intD the wind. 

The 'Only relief frDm this cDnditiDn is either tD set 
the sternpDst mDre nearly vertical, as in 'Older CDn
structiDns, Dr tD have sheets 'Of the head sails SD that 
they can be immediately freed, which latter seems 
hardly practicable in such large craft. CrDwninshiel.l 
tried tD DverCDme the difficulty in the "Independence" 
by means 'Of a balance rudder. This is a gDDd sDlutiDn 
'Of the difficulty in small vessels, but strength and 
weight 'Of materials fDrbid it in the big racing ma-
chines. SPENCER BDRDEN. 

Fall River, Mass., June 24, 1901. 

The Restoration of Star Photographic Negatives. 

All astrDnDmical phDtographers realize the i m
pDrtance 'Of washing their plates thDrDughly, but in 
spite 'Of this fact they are very prDne tD fade. Nega
tives, 'Of cDurse, are carefully preserved 'as a recDrd, 
and the plates IDse tlfeir value if any 'Of the star 
images have faded. Sir William CrDDkes, editDr 'Of 
The Chemical News, was called in tD restDre SDme 
missing star images 'On a valuable series 'Of .plates 
taken nine years befDre. The process which he used 
was his 'Own inventiDn, and he described it as fDIIDWS :  

1 .  SDak the plate i n  distilled water fDr three hDurs. 
2 .  Prepare, in advance, tWD sDlutiDns, A and B. 

SOLUTION A. 
Pyrogallic acid . . . . . . . . . . . . . . . . . . . . . .  . 
Sodium metabisulphite . . . . . . . . . . . . . . .  . 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
SOLUTION B. 

Sodium carbonate ( crystals) . . . . . . . . . . .  . 

Sodium sulphite . . . . . . . . . . . . . . . . . . . . .  . 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 ounce. 

1 ounce. 

80 ounces. 

12 ounces. 

4 ounces. 

80 ounces. 

Mix equal parts 'Of A and B, and allDw the plate 
to sDak in the mixture fDr ten minutes Dr a quarter 
'Of an hDur, in the dark. Wash well. 

3. Transfer the washed plate tD a sDlutiDn 'Of 3 
Dunces 'Of sDdium hYPDsulphite in 20 'Of water. AllDW 
it tD remain fDr half an hDur, and then wash the plate 
in running water fDr three hDurs. 

4.  Prepare a "clearing" sDlutiDn accDrding tD the 
fDIIDwing fDrmula : 

Alum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ounce. 

Citric acid . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. 

Ferrous sulphate . . . . . . . . . . . . . . . . . . . . . 3 ounces. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 ounces. 

AIIDW the plate tD sDak in this fDr ten minutes 
and then remDve and wash in running water fDr six 
hDurs. 

5 .  Prepare, in advance, tWD sDlutiDns, C and D. 
SOLUTION C.  

Ammonium sulphocyanide . . . . . . . . . . . .  100 grains. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 ounces. 

SOLU�'ION D. 
Gold chloride . . . . . . . . . . . . . . . . . . . . . . . . 1 5  grains. 

'Vater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  ounces. 

FDr use take 1 Dunce 'Of each, and add 8 Dunces of 
water. SDak the plate in this mixture fDr ten minutes, 
and at the end 'Of that time remDve and wash it in 
running water fDr half an hDur. Transfer tD a dish 'Of 
distilled water, where it may remain fDr an hDur. 
Finally drain 'On blDtting paper and allow tD dry. 

The separate sDlutiDns A, B, C, D, will keep fDr 
an tndefinite time, and the same may be said 'Of the 
clearing sDlution. if kept tightly' cDrked. But when 
mixed tDgether they will nDt keep, SD fresh mixtures 
ShDUld be made each time. 

I have given YDU the full prDcess adopted 'On the 
plates YDU sent me, but I think SDme 'Of them may 
be omitted with no disadvantage. For example, I 

J C itutif tc �mtticau. 
ShDUld like to try i f  the sDaking i n  hyposulphite may 
be dispensed with. I think it · can, but I only tried 
leaving it 'Out 'On the plates YDU sent that had nDt 
faded. 

I always fDund the great secret of preventing 
images frDm fading out was tD wash them very well in 
running water. The clearing sDlutiDn allows the time 
'Of washing tD be a little shortened, but not much. 

The sulphocyanide and gDld sDlutiDn has the prDp
erty of precipitating gDld on the image and render
ing it 'Of a blacker cDIDr and diminishing the chance 
'Of fading. I ShDUld think YDU wDuld find it useful 
always to use the clearing sDlutiDn in YDur usual 
process. 

• • • 

Electrical Notes. 

The municipal CDUTJ.cil of St. Petersburg is to send 
an electrical expert tD the United States in 'Order tilat 
he may study the telephDne system 'Of this cDuntry 
with a view 'Of reorganizing the one in use in St. 
Petersburg. 

An attachment is prDvided in Sweden by which the 
secrecy 'Of the telephDne line is assured. The ap
paratus, which is rented at a mDderate rate, indicates 
whether the telephone DperatDr is listening tD the CDn
versatiDn Dr nDt. 

Mr. MarcDni has a mDtDr-carriage which is equipped 
with a fDlding cylinder 'On tDP of the car and devices 
fDr the transmissiDn of wireless telegraphic signaling. 
MDtDr cars fitted with this device are tD be used in 
the fDrthcDming military maneuvers. 

The vibratiDns caused by the new electric under
ground railway in LondDn have been so great that a 
cDmmittee has been apPDinted to investigate this dif
ficulty. It was fDund that a large prDpDrtiDn ' 'Of the 
IDcDmotives were nDt bDrne by springs and that the 
rails lacked rigidity. A new type of 10cDmDtive has 
been 'Ordered. 

All British battleships and cruisers in cDmmissiDn 
fDr hDme statiDns, and all vessels being prepared fDr 
the Reserve, Training, and Channel SquadrDns, are tD 
be fitted with wireless telegraphy apparatus. All fu
ture battleships and cruisers sent tD the Mediter
ranean are also tD be so equipped. Apps-NewtDn cDils 
are being used. 

The traffic 'On the new electrie undergrDund rail
ways in London and Paris is abDut the same. The 
total number 'Of passengers carried frDm July 30  1.'0 
December 31, 1900, was 14,458,405 fDr the LDndDn rDad, 
and 15,890,526 for the Pari s line. The receipts are 
highest fDr the English rDad, but the LDndDn rDad cDSt 

. much mDre to build, the expense being $ 2,806,000 per 
mile, while the French rDad CDSt only $1,403,000 per 
mile. 

In a papE:r read recently befDre the SDciete Inter
nationale des Electri ciens, M. PiCDU, who was the en
gineer-in-chief fDr the electricity supply service at the 
Paris ExhibitiDn, gave SDme figures as tD the output 
and pDwer consumptiDn. ·The tDtal duratiDn of the 
electricity service was 2,756 hours, during which pub
lic lighting was supplied fDr 909 hDurs, and the aver
age number of hours 'Of running 'Of the generatDrs was 
713.5.  The tDtal eDnnections tD the mains repre
sented 11,265 kilDwatts-practically 20,000 horse 
pDwer. The mean daily 'Output 'Of the generatDrs was 
25,336 kilowatt hDurs. 

The Chicago & Milwaukee Telegraph Company has 
annDunced that it will transmit telegrams between 
Milwaukee and ChicagD at the rate 'Of ten cents fDr ten 
words, and 'One cent fDr each additiDnal wDrd, says 
The Railway Review. The lines of this company have 
heretDfDre been used almDst exclusively fDr bDard 'Of 
trade business, but have nDW been opened fDr a gen
eral cDmmercial business. The cDmpany accepts and 
sends any message at the rates qUDted, which can be 
delivered by telephDne either in ChicagD Dr Milwau
kee. ND arrangement has been made fDr the delivery 
'Of messages. in any 'Other way than by telephDne, but 
they will be mailed tD the perSDns fDr whom they are 
intended if they cannDt be reached by telephDne. 

A new telegraph cable has been laid between Eng
land and Germany, reaching frDm Bacton in NDrth 
NDrfolk to Emden via BDrkum, one 'Of the Frisian 
Islands, making the third cable by this rDute. The 
cable is the prDperty 'Of an English cDmpany, but 'Ow
ing tD the German government's having cDntributed tD 
the CDSt 'Of laying the same, the new German cable
laying steamer "VDn PDdbielski," belDnging tD the 
NDrddeutsche See Kable CDmpany, and which was 
described in the ScmNTIFIC ,AMERICAN SUPPLEMENT a 
few mDnths agD, was chartered tD undertake the wDrk. 
Owing tD the rDugh sea that was raging off the CDast 
of NDrfolk, it was fDund impDssible tD haul the he�vy 
cable ashore in the usual manner by tDwing, SD a warp 
was brDught tD land, and the cable itself flDated to 
land by means 'Of a number 'Of huge red b\lDYS. A 
liDdy 'Of one hundred men then hauled the cable alDng 
the trench to the small cable statiDn. This task CDm
pleted, the "P'Odbielski" set 'Out for Emden, trailing the 
cable from her stern. 

7 
Engineering Notes. 

At a recent meeting of the Paris Academy of Sci
ences M. Berthelot stated that he had fDund in a 
metallic bDX, cDvered with inscriptiDns and dated frDm 
700 B. C., that a pDrtiDn 'Of 'One 'Of its characters was 
made 'Of an allDY of platinum. 

The damage dDne by fire tD a Russian shipyard at 
St. Petersburg was $5,000,000. The fire occurred at 
the Galley's  Island shipyards. The cruiser "Wipjas" 
and 'Other vessels were burned, as well as many gDV
ernment buildings and military warehDuses. 

The statue "La P.arisienne," which surmDunted the 
monumental entrance tD the Pari s ExpDsition, has 
CDme tD an untimely end. It w�s being IDaded fDr 
transpDrt tD Budapest when it was brDken by a fall, 
SD that 'Only the head 'Of the figure was left intact. 

A large department stDre in BrDDklyn has recently 
put in F cDld stDrage plant fDr the prDtectiDn 'Of furs 
against mDths. Usually the furs are sent tD 'One 'Of the 
large cold stDrage warehDuses, but it is an innDvatiDn 
fDr dry gODds establishments tD have such a plant 'On 
their own premises. 

The wDrk 'Of erecting the structure 'Of the BDstDn 
Elevated Railway was completed on the 1 2th 'Of May. 
The length 'Of the road is  seven miles, running frDm 
Sullivan Square by way 'Of Main Street, Atlantic Ave· 
nue and WashingtDn Street tD a IDDP in DDuglas 
Street. 

Recent experiments with acetylene appear tD indi
cate that much 'Of the di scDmfDrt attending the com
bustiDn 'Of unpurified gas, which was fDrmerly ascribed 
tD phDsphureted hydrDgen .'.lmDst entirely, is really 
due in great measure tD the presence 'Of sulphur com
pDunds 'Other than sulphureted hydrDgen, which CDm
pDunds are nDt extracted from the gas by materials 
that are cDmpetent tD remDve H2 S. 

A simple device has been put intD practice in the 
U. S. for truing up railway carriage wheels, and it is 
said tD have been attended with cDnsiderable success. 
It cDnsists 'Of a brake shDe, which is formed with pDck
ets filled with a grinding material. When a wheel be
CDmes flattened it is necessary 'Only tD remDve the reg
ular shoe and replace it with the truing shDe, run the 
carriage, do the braking as usual. 

The railrQad between Beirut and Damascus is suffi
cient fDr the traffic between the different tDwns alDng 
the rDute. Considering the heavy indebtedness 'Of the 
rDad, tDgether with the fact that the cDmpany must 
add nearly $100,000 each year tD the running expenses. 
it is a questi Dn if it will be IDng-lived Dr nDt. WDrk 'On 
the Haifa-Hauran-Damascus RailrDad has been stDpped, 
and it dQes nDt IDDk as if the present prDmDters wDuld 
cDmplete it. 

CDnsul Hughes, 'Of CDburg, April 26, 1901, says that, 
accDrding tD Russian 'Official publicatiDns, the old 
wDDden bDat bridge over the Amu Davja, 'On the Middle 
Asiatic Railroad, near Tschardjni, will be replaced by 
an irDn bridge 5,000 feet in length. The new structure, 
cDntinues the Consul, is tD be built in such a way as 
to prevent the river frDm shifting the bridge founda
tiDns. AccDrding tD the plans published, there are to 
be twenty-fDur piers, each abDut 185 feet apart. The 
tDtal weight of the structure will be abDut 5,190 tQns. 
and, it is estimated, the cDst will be abDut $ 2,558,50(1. 
The GDnsul suggests that thi s may be an DppDrtunity 
fDr American bridge builders, if immediate action is 
taken. 

The Bavarian State RailrDad is establishing a pre
paratory SChDOI for emplDyes at Munich. Attendance 
at this SChDDI fDr at least 'One term will be DbligatDry 
upDn all who wish tD 'Obtain emplDyment. Candidates 
who have passed the Qne ·year army vDlunteer examina
tion and WhD are desirDus 'Of cDmpeting fDr the higher 
executive in mechanical branches in the railrDad ser
vice are allDwed tD have two months' practical experi
ence in railrDading befDre taking a CDurse in the 
SChDDl, in order that they may be better able .tD under
stand the theDretical teaching which they will receive. 
Candidates are tD be allDwed partial pay while attend
ing the schDDl. This alsD includes the telegraphic 
CDurse. 

The handling 'Of large crDwds in parades and 'Other 
gatherings is always a difficult matter. San Franci sCD 
has sDlved the prDblem of keeping the streets clear Dr 
crDwds fDr parades WithDut the usual cDrdon of pDlice, 
and alsD withDut disturbing pavements by the inser· 
t�Dn 'Of pDles in the pavement upon which tD strlD <;" 
wires. The device was recently illustrated and de 
scribed in The Municipal JDurnal and Engineer. Metal 
sDckets are sunk in the street pavement just 'Outside' 
the curbs and 50 feet apart. They are cDnical in shape. 
These sDckets are embedded and surrDunded by' fDur 
inches 'Of cDncrete. The sDcket is 'Open at the bDttDm, 
permitting drainage. A cast-irDn remDvable cap fits 
intD the sDckets when nDt in use. IntD these sDckets 
when parades are held are inserted wDDden PDStS 'Of 
OregDn pine; and the wire cable is attached tD these 
posts. 
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PYRUrnS 01' DEL liAR-EROSION ON THE PACIFIC 

COAST. 
BY CHARLES F. HOLDER. 

When one hears of the pyramids of Del Mar one 
naturally associates them with the pyramids of the 
Orient ; but there are small pyramids, as those of 
Mexico, and the smallest pyramids, 
those of the coast of California 
along the township of Del Mar. 
These pyramids were not made by 
hands, but are none the less in
teresting, covering a large area of 
the precipitous cliff that fronts the 
sea. The pyramids are very small, 
and in reality are not pyramids at 
all, being, as shown in the accom
panying illustration, a broken cliff 
made up of cone or pyramid-shaped 
points and presenting a striking ap
pearance. Erosion has been the 
master hand here, the rush of water 
during the winter rains of decades, 
perhaps centuries. The cliff is a 
friable diSintegrating sandstone, in 
some places with belts or areas of 
adobe, with here and there a statum 
of pebbles. The water in running 
down from the mesa above strikes 
a hard obstacle and divides, form
ing a channel on either side which 
increases in depth until a perfect 
cone or pyramid is forme d. But it 
is the regularity with which this 
has been accomplished that gives 
the striking result. Looking down 
upon it  the observer seems to see 
a field of mimic volcanoes, tens of 
thousands rising in points-a mimic 
picture of desolation in marked 
contrast to the mesa a few yards 
away gleaming with fiowers, or the 
beach below with its peculiar and 
characteristic fiora. From the 
beach, or front, shown in the illus
tration, the pyramids might be a 
gigantic pipe organ. 

This formation, which adds 
materially to the attractiveness of 
the long stretch of coast of South
ern California, is not confined to 
Del Mar, but is found at various 
pOints, though by no means in so 
marked a degree. The location in
dicated is well included among the 
points worthy a visit by the wan-
derer through the oasis of South-
ern California. The shore line 
is particularly interesting from 
the many singular, indeed strik
ing, examples of erosion or 
water-wear that it affords. At 
Point Firman there is an in
teresting instance. Here a bluff 
reaches out into the sea, formed 
of stratified rock ; by natural 
causes in the past the strata 
have been tipped to an angle of 
forty-five degrees ; the front ex· 
posed to the spray has been 
beaten into strange saw-tooth 
shapes, and out from the shore 
a lofty pillar has for centuries 
defied the wear and tear of the 
elements. The sea has smoothed 
off the softer strata until in 
places a level, slightly inclined, 
smooth floor of rock is  left from 
which runs a lofty tower com
posed of layers of different 
strata which for some rea
son have ' sufficient hardness to 
resist the rush and swirl of the 
waters. This point .s one of 
the most exposed in Southern 
California, lying so that it re
ceives the direct swell of the 
ocean to the north "Of the island 
of Santa Catalina, which is a 
natural windbreak for the coast 
fo r twenty miles south. Daily 
the sea boils about the rock sen
tinel, often covering it and strik
ing the lofty cliff, rising in 
fluffy masses high in air to the 
top of the bluff where the light 
stands. 

An interesting and picturesque 
effect of erosion expressive of 
the wear and tear of the sea 
is  seen in the well-kn"Own 
Arch Rock at Santa .Monica. 
about seventeen miles from Lo!! 

J ritutifit jtUtrirlu. 
Angeles. Here there is a long stretch of beach, tht 
town being situated on a · bluff which rises from thirty 
to fifty or more feet preCipitously above it. At the 
north rise the Sierra Santa Monica Mountains, extend
ing from ten miles inland to the very coast, terminat.
ing at the sea in the Arch Rock. The mountains here 
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are a mass of conglomerate formed of water-worn 
pebbles, from the size of an egg to a man's head, firmly 
cemented in a solid mass. There is  every evidence 
that this mountain range once extended farther out 
into the ocean, but the sea battered it down, leaving 
a pseudo flying buttress which is submerged at high 

tide. This point is exposed to 
heavy seas and, singularly enough, 
the wearing effect of the water told 
not upon the outer portion where 
the most force was vented, but 
upon the inner, with a result "Of 
breaking through it, forming a per
fect arch about twenty-five feet 
high, which has now become one 
of the striking features of interest 
in this section of the coast, as be
neath it runs the beach road from 
Santa Monica to the country be
yond. At high tide the water cov
ers the roadWaY here, and it is evi
dent that the arch is growing and 
in time will be separated from the 
mountain and isolated. 

One of the most picturesque and 
remarkable examples of erosion was 
found by the writer at the island of 
Anacapa, off Ventura County. This 
island is the top of a submerged 
mountain range. In fact, at one 
time in all probability the coast of 
Southern California bas had an 
outer coast range parallel to the 
mainland. When the land settled, 
as it must have done here in one 
of the many convulsi"Ons of the 
previous geological ages, the peaks 
of these mountains alone remained, 
now representing the islands of the 
Californian coast, beginning Witll 
San Miguel and terminating with 
the Catalina Islands and possibly 
the Coronados. Anacapa is the 
last · of the Santa Barbara group. 
It is low-lying, made up of rock 
with a top dressing of soil, rising 
at the southern end in a sloping 
mesa about one hundred feet above 
the .sea. The island has been 
broken through by the sea in one 
place, and at the extreme south 
end a section bas been separated, 
forming an isolated arch of great 
size and beauty visible a long dis-
tance away. The arch is the softer 

portion broken away by the sea, 
and is large epough to admit the 
passage of a good-sized vessel. 
On the island to the north of this 
other arches itre found illustrat
ing this wear and tear "Of the sea, 
while at the island of Santa 
Catalina strange features are 
seen. 

On this  island the south and 
west coasts rise abrupt and for
bidding, forming a wall often ab
solutely perpendicular, or even 
"Overhanging the sea, for miles 
there not being a beach or cove 
available at high water, the long 
rollers of the western ocean mak
ing a clear sweep upon it, rising 
high in the air. As a result, the 
coast is cut and worn in a mar
velous manner, bringi ng out 
curious figures in the rock. At 
the north end a fine pedestal of 
rock surmounted by a natural 
figure is seen, the top orna
mented with a turbanlike object 
which close observation shows to 
be an eagle's nest. Great fis
sures cut in here and there, nar
row and deep, from whicil 
weird sounds of the seething and 
boiling sea i ssue. The base of 
the island has been .worn into 
spouting caves, and as the sea 
rushes in the air is  forced out, 
causing a deep, reverberating 
roar accompanied by a hissing 
sound like the escape of steam, 
while the water hurled upward 
and outward can be seen a long 
distance. On the south side of 
the island the water has worn 
an isolated rock into the image 
of a strange face, called the 
Sphinx, which looks into the 
west. not within the ' memQry of 
man having changed. 
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THE THOMAS AUTO-TRICYCLE. 

In Europe, where the motor-carriage industry was 
first developed and where the purchasing public i s  
more expert i n  the use o f  motor-vehicles, the auto
tricycle plays no small part in automobilism. Fully 
seventy per cent of the self-propelled vehicles in 
Europe are of the three-wheeled type. American 
chauffeurs have not been blind to the merits of the 
tricycle. Each year sees a greater number of tri
cycles in use. Of the American-made auto-tri
cycles a typical example is a machine made by the 
E. R. Thomas Motor Company, of Buffalo, N. Y., 
�hich forms the subject of the accompanying illus
tration, and which compares favorably with the 
best French cycles. 

In this vehicle the gasoline reservoir and car
bureter are combined in a single triangularly
shaped tank, mounted behind the seat-post. The 
tank is provided with a tube, the lower end of 
which carries a flat plate called the deflector, held 
somewhat above the level of the gasoline. Through 
this tube and under the plate the atmospheric air 
passes and evaporates the gasoline which sur
rounds the edges of the plate. The vapors pass 
through the throttle and air-mixer valves on top 
of the carbureter, near the seat-post tube, and are 
here mixed with the proper quantity of air before 
entering the engine cylinder. 

The crank-case of the engine contains two fll
wheels between which the crank turns. Besides 
performing its usual function the crank-pin alsl) 
serves the purpose of holding the two flywheels 
together, sufficient space b�ing allowed for the 
free passage of the crank. The left-hand side of 
the crank case contains the exhaust-cam mechan
ism. Fastened to the end of tlie left flywheel axle 
is a pinion which meshes with a small sIlur-gear, 
turned once for every two revolutions of the flywheel. 
Externally this gear is provided with a cam which 
acts upon a small shoe having a vertical stem whereby 
the exhaust poppet is lifted at the right moment. 

The pinion performs still another function. Through 
its center a small shaft passes, terminating in a small 
cam whereby a spring is  moved every second revolu
tion, which spring in turn comes . into contact with Ii, 
platinum-pointed screw. The object of the vibrator 
thus constituted is to make and break the electric 
current so as to produce a spark in the combustion
chamber of the engine. Current for the production of 
the spark is  obtained from a four-cell dry ' battery in
cased beneath the upper reach-tube. The insulate1 
wires extend from the positive and negative poloas 
through holes in the battery box, twice around the 
frame. The circuit can be made and broken by a grip 
on the handle-bar, by means of a key switch or safety 
switch at the front end of the tricycle, so that the ma
chine cannot be started by any one but the operator. 
The switch is operated by a small brass plug-key which 
can be carried in the pocket. 

The motor used is of the four-cycle type, thoa opera
tion of which is too weI! known to require extenden 
comment. The speed of the tricycle can be controlled 
either by means of the gas throttle lever on the left 
hand side of the upper horizontal bar, or by the spark
controller lever placed somewhat in advance of the 
gas lever on the left-hand side. This second lever 
moves the vibrator so that the moment of contact i s  
varied a s  may b e  desired. When the spark passes 
early the explosive mixture is ignited at the moment 
'of greatest compression. Hence a more powerful im
pulse of the piston, and hence greater speed is ob
tained. When ignition occurs late the piston has 
already started on its down-stroke and the compres
sion is not at it.s maximum. Consequently, when thG 
mixture is ignited the explosion is less powerful. 
When the throttle alone is  used to con-
trol the speed, the quantity of gas fel} 
to the motor is limited, so that the 
force of the explosion is reduced or 
increased at the rider's will. 

The transmission gearing consists 'Of 
a small pinion on the end of the right
hand axle of the flywheel, which pin
ion meshes with a larger spur-gear in
closed in an oil-tight aluminium case. 
The spur-gear is centrally secured to 
the differential-gear. Like the trans
mission-gearing the differential-gear is 
inclosed in a case. On the outside 0f 
this case is a brake-pulley and a hand
brake controlled from the handle-bar 
by a lever. The brake mechanism is 
so powerful that the machine can boa 
stopped within its own length. 

The exhaust-gases pass through a 
chamber or muffle!' placed beneath the 
rear cross-tube. By means of the muf
fler the noise of the exhausted gases is 
effectively dampened. 

'1. 
A few drops of turpentine poured in 

closets will keep away moths. 

$ C itutific !tutrinlU. 
THE LANCE·BOATS O F  THE GERMAN CAVALRY. 

It has always been a matter of no small difficulty to 
provide bodies of cavalry with suitable vessels for 
crossing streams. Only in cases of absolute necessity 
are the horses driven bodily into the water ; for in the 
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icy weather of winter and the torrid heat of summer 
the fording of a river is always accompanied with 
some danger. It has been the practice of the German 
War Department to equip each regiment ' of cavalry 
with two folding-boats, the value of which has always 
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been rather questionable for the reason that the heavy 
boat�carrying wagons could follow the main body of 
men but slowly, and were often enough nowhere to ue 
found when they were actually needed. 

The cumbrous folding·boats and their wagons have 
now been discarded by the German army for a 
more trustWorthy and more easily-carried vessel. 
The new contrivance is the invention of Herr 
Adolf Rey and is called a lance-boat for the reason 
that its frame is built up by means of the lancn 
carried by German troopers. With twelve or six ,  
teen lances six men can build a boat i n  five mill
utes ; in two mimites they can take that boat 
apart. In two minutes the frame is spanned with 
a waterproof piece of canvas, and the boat is ready 
for service. Lances suitably covered with canvas 
are llsed as oars. The oar-blade consists of a strip 
of canvas 2 feet long and 6 inches broad, UPOl} 
which slats are sewed. Such a 'rudder-blade can 
be readily rolled up and thrust into mie's pocket. 

The connecting members and locking devices 
used in assembling the boat-frame, together with 
the rudder-blades, weigh 20 kilograms ( 44 
pounds ) ;  the canvas 12 kilograms ( 26 pounds) ; 
in all, 32 kilograms ( 72 pounds) . By reason of 
this small weight a single horse can carry the 
parts of two boats. 

The strategical value of the invention is obvious. 
As we have already remarked, every regiment 'of 
cavalry was formerly equipped with its wagon and 
two folding-boats. While the regiment was trot
ting along on a good road the wagon had no diffi
culty in keeping up. But , horsemen had often 
enough to cut across country. It therefore happened 
that the large wagon, weighing some sixty hun· 
dredweight with the boat, could not always follow. 
Sometimes the wagon would stick fast in bogt;y 

soil or mud ; sometimes it was upset. Thus it happened 
that for days, as a general rule, no one in a regiment 
knew exactly where the boat wagon might be found ; 
and thus it happened that the boats were never at hand 
when they were most urgently needed. It was prac
tically impossible not only to traverse marshy meali
ows, but also to cross deep or broad ditches or to fol· 
iow the small winding paths of a forest. With a horse, 
on the contrary, carrying the part of two boats, these 
difficulties disappear. In the quiet, concealed groves 
which could never be reached with a wagon, a lanc'3-
boat can be assembled in a few minutes. The patrols 
can cross the river at a spot which the enemy would 
prob,ably consider it impossible for any body of cavalry 
to ford. Equipped with such boats a mobile squadron 
thrown into an enemy's country is hampered by noth· 
ing. Impassable roads and bridges, which are usually 
destroyed or rendered impassable by the enemy, can no 
longer hinder the onward course of the troop. 

As we hllove already remarked, each regiment of Ger
man cavalry has been hitherto equipped with Olle 
wagon and two folding-boats. The wagon is drawn lly 
six horses, three men acting as drivers, and one officer 
as a commander. Four men and seven horses are 
therefore required. The adoption of the lance-boat wi:] 
di spense with all this unnecessary apparatus. A Ein 
gle horse will now carry the parts of two lance-boatB 
for eac,h squadron. If two folding-boats of the old pal
tern were to be provided for each squadron, a regiment 
composed of five squadrons would require the services 
of twenty men and thirty-five horses. The German 
cavalry is divided into one hundred regiments. Hence 
two thousand men and three thousand five hundred 
horses would be needed to carry alQng folding-boat,. 
The enormous saving of the lance-boats is therefore 
evident. 

Very quietly experiments have been made with the 
lance-boats for the past two years. Their success has 

been such that their adoption has been 
definitely decided upon; We are in
debted to Ueber Land und Meer for 
the above description. 

. . . ... 
The Comptroller-General of Patents, 

Designs, and Trade Marks for Great 
Britain has issued his report for th3 
year 1900. There were altogether 23,-
922 applicati ons for patents last yea�, 
16,952 for the registry 'Of designs, and 
7,937 for trade marks. There was a 
marked decrease in the application'l 
for patents from the United Kingdom. 
while the number of applications from 
this country showed a ,  great increase. 
Outside of Great Britain there were 
3,184 applications from the United 
States, 2,651 from Germany, 946 from 
France, 418 from Austria, 184 frQm 
Belgium, 156 frQm Canada, 150 from 
Switzerland, 104 from Sweden, and 100 
from Italy. No other country cQntrib
uted as many as 100. The revenue de
rived from fees fol' patents amounted 
to $1,020,720, an in crease upon the re-
turns for 1899. 
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The Jongf'ran Electric Railroad. 

In a paper read at the International Congress l)f 
Railroads, Paris, Messrs. Auvert and Mazen gave some 
interesting details regarding the Jungfrau Electric 
Railroad, from which we select the following fact.3 : 
The construction of thi s  road was begun at the end of 
1896,  after several years of study, this having been 
necessary owing to the importance and difficulty of the 
work to be executed. The line will unite the Bernese 
Oberland railroad system with the station of Petite 
Scheidegg, situated on a rocky plateau about 200 feet 
below the summit of the Jungfrau. An electric eleva
tor will take the passengers from the plateau to the 
summit of the mountain. The distance between the 
terminal stations of the road is about 71c£J miles and the 
maximum grade is 25 per cent. After a stretch of 1 %  
miles in the open air, the line runs in a tunnel for 
nearly 6 miles. The track is narrow-gage ( 39 inches)  
and is  laid on iron tie s ;  a rack and pinion system is 
used on account of the heavy grade, the rack being of 
the Strub pattern and laid between the rail s ;  the 
curves have a radius of 325 feet in the open road and 
650 feet in the tunnel. After an international con
course which was held in order to make a thorough 
study of the system, the commission appointed for the 
purpose decided to adopt electric traction, using the 
three-phase system of alternating current. The energy 
necessary for the trains as well as for the electric 
elevator and different installations is to be furnished by 
hydraulic plants at Lauterbrunnen and Busglauenen. 
uE'ing the power of the Rutschine ; at the first pOint 
2,200 horse power may be obtained, and at the second, 
9,000 horse power. T�e first hydraulic plant was in
stalled at Lauterbrunnen. It consists of four alterna
tors of the Oerlikon type connected by elastic coupling 
to Girard turbines with horizontal shaft. 

The overhead line which carries the current from 
Lauterbrunnen to Petite Scheidegg at 7,000 volts is  of 
hard-drawn copper, carried on porcelain insulators_ 
The line is  fed by 12 sub-stations distributed at inter
vals which depend upon the grade of the road ; th'3 
last sub-station supplies the electric elevator_ At the 
sub-stations the voltage is lowered by transformers 
from 7,000 to 500 volts for the line ; each of these sta. 
tions has two Oerlikon transformers of 200 kilowatts 
eapacity. The rolli n g  stock of the system consists of 
electric locomotives, a type of passenger car with sin
gle truck and connected to the locomotive at the op
posite point, ordinary cars with two axles, and freight 
cars_ The locomotives, of which the first were built by 
the Swiss Company of Winterthur, and the electrical 
equipment furnished by Brown, Boveri & Coo, have two 
axles and carry two tri-phase motors of 150 horse 
power each, working at 800 revolutions. Each of the 
motors operates a toothed pinion engaging in the rack. 
The cabins of the locomotives are entirely inclosed, 
owing to the low temperature which prevails at times 
in these regions. The locomotives carry two trolleys 
for each of the two overhead wires. The system of 
brakes has been made the object of special study, owing 
to the heavy grades ; five different methods of braking 
are used. In the first, the rotating magnetic field of the 
motor is reversed in direction, causing the armature to 
stop and then rotate in the opposite direction ; in the 
second the armature is simply put in short circuit, and 
as the train descends by its own weight the motors 
become generators and a braking action . ensues. A 
third disposition applies a brake when the current i s  
interrupted ; this brake is formed of a steel band pas;;
ing around a drum mounted on the axle of each motor 
and is applied by a system of powerful springs. These 
springs are normally held back by an iron core which 
plunges into a solenoid connected to the circuit of the 
line ; a centrifugal regulator cuts the current when the 
speed of the locomotive passes a fixed limit, and the 
brake is applied ; the current may be also broken by a 
switch when necessary. Lastly, a brake · screw and 
levers act upon brake shoes working against a drum 
mounted on the shafts of the pinions and a clutch brake 
acts upon the rack. The passenger cars are entirely 
inclosed and are electrically lighted and heated. The 
freight cars are open and wei gh when loaded about 1.1 
tons. The elevator which is designed to convey the 
tourists from the plateau to the summit of the moun 
tain is to be operated by a three-phase motor mounted 
directly with the cabin ; this motor operates two pin
ions, each of which engages with a rack fixed to the 
sides of the elevator shaft, thus lifting the elevator ; 
besides, two other racks will be run over by pinions 
which operate the automatic speed regulators. The 
mechanical installation of the elevators will be con
tained upon a platform placed underneath the cabin.  
The tunnel will be lighted by incandescent lamps 
placed at 80-foot intervals : the stations will be well 
lighted and heated by 1I1ectric radiators taking 1 %  
horse power each. 

. . .  ' . 

The aggregate tonnage 'of American vessels is  
5,164,839 tons, and the vessels having a tonnage of 
1,565,587 navigate the Great Lakes. The aggregate 
tonna"e ten years ago, 01' in -1891, was 4,684,759. 

J ( itutific �lUtricau. 
A NEW INSTRUMENT FOR THE MEASUREMENT OF 

HIGH TEMPERATURES. * 
Up to a comparatively recent date, there had not 

been invented an instrument which would permit of 
measuring with facility and in a continuous manner 
temperatures of 1,000° F. and over. Among the sys
tems in use may be mentioned the air thermometer, 
thermo-electric couple, the electric method with plati
num resistance coil, fusible alloys, and other methods, 
but none of these is suitable for ordinary and con
tinuous service. They lack the element of continuity ; 
the apparatus are too delicate for ordinary use, they 
are inexact, or, on the other hand, lack the qualities 
necessary to assure a regular and easy manipulation. 
The system which is to be desc:-:ibed has been tried 
for several months, and seems to be eminently fitted 
for measuring and registering temperatures up to the 
pOint at which platinum softens. Its principle of 
working is shown in the first diagram. A and B are 
openings made in platinum diaphragms at each end 
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of a chamber, G; at D is  a steam aspirator which 
maintains a uniform exhaust in the chamber, G', on 
the left of the diaphragm. Air is drawn through the 
diaphragm by the aspiration in G' and a partial 
vacuum is formed in the chamber, G, which causes ai r 
to enter it through the opening, A. The equilibrium 
is  established in a few seconds, and the vacua in G 
and G' are measured by the water-gages, p and q. If  
the air  arriving at A is kept hot, while the temper
ature of B and the vacuum in G' remain constant, the 
vacuum in G will be increased, and the temperature 
of the ingoing air will be measured by the height of 
the water in the gage, p.  The apparatus constructed 
upon this principle is shown in the second diagram. 
At B is the aspirator, which keeps a constant vacuum 

Fig. 2.-NEW PYROMETER. 

in the chamber, G', partly filled with water and in 
which plunges the tube, n n'. If the vacuum i s  greater 
than the water pressure, this will allow air to enter 
through the tube and the vacuum will be diminished. 
In practice a small quantity of air always passes ill 
the tube and the vacuum is kept constant. To main
tain a constant temperature of the diaphragm, B, the 
latter, as well as a portion of the air-inlet tube, is  
inclosed in a recipient traversed by the steam com
ing from the aspirator. The air arrives slowly enough 
to take the temperature of the steam before reaching 
the opening, B. The vacuum is measured by the 
water gage, q, and the registering vacUUm gage, L. 
above. On the right of the diagram is the disposition 
of the apparatus in the furnace. The entering air 
passes first through a tube, I, filled with cotton, then 
into the platinum tube; d, inside the furnace, where 
it takes the temperature of the surrounding medium. 

* Extract by Paris Corre.pondent of SC'-"NTIFIO AXERICAN from a 
paper read before the International Conll1'E'&8 of Gas Industries by Mr. Alten 
S. MIller, of New York. 
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Inside o f  it is a second tube, e ,  which has an open
ing, A, by which the air enters ; this is connected at 
g to a copper tube leading to the apparatus on the left. 
The instrument is graduated by comparing it directly 
with a standard pyrometer, as its practical curve dif
fers considerably from that calculated by the formula. 
A number of trials lasting for several months have 
shown that the graduation is sufficiently exact, that 
the indications do not vary and that the temperatu re 
at A i s  always measured by the pressure of the gag8. 
The instrument is not appreciably affected by a change 
of barometric pressure, as this produces effects which 
tend to counterbalance each other. The advantage of 
an instrument which will measure high temperatures 
need not be insisted upon. At present, in the case 
of a battery of gas furnaces or water gas apparatus, 
the proper temperature is decided upon after experi
menting for a certain time, and the men in charge 
are instructed to work to these points. It is  impOSSi
ble, however, to keep a constant heat in this manner, 
and it is important to have an instrument which will 
assure I. regular working. An effident pyrometer will 
undoubtedly prov.e of great value in many industries 
in which high temperatures are used. 

• • • • •  
Report of the International Hydrographic 

(:1o ngress. 

'l'he full report of the International Hydrographic 
Congress, which met at Christiania a short time ago, 
is now published, and it only now awaits the support 
of the various governments before . the recommenda
tions of the Congress are carried out. It is suggested 
tl).at the explorations of t1�e Northern Atlantic should 
be carried on for at least five years, and that each 
nation should be assigned a certain area of the ocean 
to study thoroughly. The conference also suggested 
the establishment of a permanent Hydrographic Coun
cil for the co-operative hydrographic and biological 
investigation of the waters, with a central bureau and 
international laboratory. It  is estimated that the cost 
of maintaining this central establishment would only 
amount to about $25,000 annually, so that the contri
bution of each government would · be trifling. The Con
gress also strongly recommended the inclusion o.f 
Iceland and the Faroe Islands in the European tele
graph system as soon as possible in order to facilitate 
and to render more thorough the weather forecasts 
for long periods, and also for the purposes of the 
deep sea fisheries. 

• •  0 I .  
Pr .. serve Your Papers. 

Each issue of the SCIENTIFIC AMERICAN should be 
preserved, after having been read, by securing the 
same in a neat and attractive binder, which is supplied 
by the publishers. It will prevent papers frOm being 
mislaid, and at the end of the half year the numbers 
will be in perfect order to send to a book-binder, and 
all of the numbers of six months will be available for 
reference at any time. Binders for both the SCIENTIFIC 

AMERICAN and SCIENTIFIC AMERICAN SUPPLEMENT are 
provided. They are covered with cloth and the names 
of the periodicals are stamped in gilt on the sides. 
One binder will last many years, and if the subscriber 
does not wish to bind the numbers permanently, he 
can fasten them together by cord through the holes 
which have been punched after removing from the 
binder. This affords an inexpensive and satisfactory 
way of keeping volumes that are not to be referred 
to frequently. The binder for either publication is 
mailed on receipt of $1.50.  

• • • • • 
Th e C urrent Sup p]ellleut. 

The current SUPPLEMENT, No. 1331, has many arti
cles of unusual interest. "The Excavations of Tim
gad" is accompanied by several illustrations showing 
the important archreological discoveries which have 
recently been made. "Protection of Ferric Structures" 
by M. P. Wood is concluded in this issue. "A Re· 
markable Railwai Crossing" shows a point where 
1 .135 trains pass daily at Newcastle, England. "Prog
ress of Photography" by George G. Rockwood is con
cluded. The present installment deals with the re
productions of paintings, photographs in natural col
'ors, instantaneous photography, photography for war 
purposes, photography as legal evidence, etc. "Elec
trolysis of Water in Gas Pipes" is by W. W. Brigden. 
"Milk Contamination and How Best to Prevent It" 
is by Dr. D. S. Hanson. 
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EnR'ineerinJl nl Ites . . . . . . . . . . . . . . • • •  
Erosion on Pacific Coast* . . . . . . . . . 
Ii'ossH quarry*' . . . . . . . . . . . . . . . . . . . . . . 
Gas, 8brink�ge of natural . . . . . . . . . 
Gun. breech�loading- . . . . . . . . . . . . . 5 
Hydrographic .cona-ress, inter-

natiODu.I . . . . • . . . . . . . . . . . . . . . • . . . . 10 
Mjfbtbou.e. Iron·plstlnl( s. " . . . . .  5 
LOoomotlv ••• Amerlololl. . . . . . . . . . .  � 

Manhattan, Tslann. connections.  2 
"Motor starlin!! n evi (1'p* . . . . . . . . . . . 5 
NelZ'atives, re�toration of . . . . . . . ' . .  7 
Palace car, trolley"' . . . . . . . . . . . . . . . . . 5 
Papers, prf'�ervinli!' . . . . . . . . . . . .  ' . . .  10 
Pyramtfls of Dp1 :;\,far* . . . . . . . . . . . . .  R 
RaOroad. Jnng-frRu electric . . . . . . .  10 
Resnrvoir. handhnR' material at* . ] 
Science Dotes .  . . . . . . . . . . . . . .  . . . . . .  � 
�teel Tftils.  i m prov e m ent in. . . . . . .  4 
An pplerrumt. current . . . . . . . . . . . . .. 10 
Temneratures, hil!b, in8trument 

for mefl�urement of"' . . . . . . . . . • .  10 
'T'ricycle. Inlt o.* . . . . . . . . . . . . . . . . .  ' .  9 
T w m e · h o ] rl er �mil cutter* . . . .  . . . . . 6 
WH ve�. h E hrh t of oceaD . . . . . . . . . ... 2 
Yaoht., tao tor ot .&fllt)' In. . . . . . . .  �. 
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RECENTLY PATENTED INVENTIONS. 

Agricnltnral IDlpleDlents. 

HOEING-MACHINE. - GEORGE W. STACY, 
Belmont, Miss. The invention is an Improve
ment in m .. chlnes designed for chopping cotton 
or for use where ver it is desired to hoe the 
ground or thin out a growing crop. The im
provements are designed to be used in con
nection with any form of straddle-row culti
vator and to be operated from the wheels of 
the cultivator. 

BERRY-BOX.-HENRY C. FINLEY, 135 Main 
Street, Oklahoma, Oklahoma Territory. The 
inventor has devised an improved berry-box 
made of pasteboard or other thin, cheap ma
terial, which box can be packed and shipped 
"knocked down" or In the flat and easily and 
quickly struck up for use. The box Is com
posed of two parts, a body and a bottom, the 
latter being supported centrally by the fasten
ing device which secures the side of the bodies 
together. 

GAME-TABLE.-CHARLES W. STROUD, Jop
lin, Mo. The table is to be used in card
games. The essential feature is a table having 
rotary parts or carriers provided with ,?ockets 
to receive the cards which �re to be dealt to 
the players. By means of this device a fair 
distribution is secured. There are fifty-four 
pockets in all.  Hence it will be necessary 
to take two cards from another pack, a deuce 
and a tray, for example, and give them a cer
tain value such as honors. When the pockets 
on the carriers are alined, there will be nine 
slots in front of each player. From the slots, 
the five cards of a hand are selected. Should 
the player wish [0 discard, he lays his discards 
to one side and takes other cards from the re
maining series of four pockets. Other methods 
of drawing the cards can be employed. The 
table is a simple and very efficient and fair 
card-dealer. 

TIMBER-HOOK.-GEORGE H .  HITCHINGS, 
Hoquiam, Wash. The drag device carries a 
joint-plate which is p ivotally connected by 
straps with the hook-bars. The drag device 

E ng i neeri ng I DlproveDlents. when drawn upon pulls the joint-plate which 

ROTARY ENGINE.-EDWARD A. STEWART, operates to draw the hook-bars firmly together 

Troy, Ohio. The piston of the engine is pro- and force their prongs into the timber. The 

vided with a number of peripheral buckets. drag device swings freely from side to side, 

Around the cylinder a number of steam-chests independently of the hook-bars, and being con

are ·grouped, each being connected by an aa- nected with the joint-plate pulls thereon and 

mission-port and an exhaust-port with the then on the connecting straps. Thus traction 

cylinder. A valve is mounted to turn in each is exerted whether the drag device is in line 

steam-chest to control the admission and ex- with the joint or hook-bars or stands on either 

haust of the steam to and from the cylinder side of the joint, as most frequently happens. 

and the buckets of the piston. These valves All twisting at the joint? is
. 

avoided. The 

are so arranged that one of the buckets is al- parts of the hooks are mamtamed and braced 

ways under continuous pressure of steam from I in the desired positions. 
an admission-port. The steam can be used NOTE.-Copies of any of these patents will be 
expansively in high or low-pressure cylinders. furnished by lIlunn & Co. for ten cents each. 

TABLE FOR CUTTING CLAY FENCE- Please �tate the name of the patent.('e, title of 
the invention, and date of this paper. POSTS, ETC.-ARPHAD SNELL, Tice, Ill .  In 

the SCIENTIFIC AMERICAN for January 7, 189&, 

an il lustrated article appeared on a clay-cutting 
table invented by Mr. Snell. The purpose of 
the present invention is to simplify the general 
construction of tha t table. A fixed and a 
rotary conveyor-table are mounted upon the 
same carriage. Mechanism is provided to move 
the carriage to and from the mold o r  shaping 
machine, limiting the movement of the car
riage at such time. 'l'he rotary conveyor-table 
can be turned by a simple mechanism and tem
porarily locked in the desired position. The 
table is p rovided with a series of belts upon 
which the molded article is received. Fingers, 
operating simultaneously with the cutting 
mechanism, serve to make depressions in a 
molded fence-post at desired .intervals apart. 
The depressions thus formed are intended to 
receive fence-wires. 

METHOD OF SHRINKING AND FINISH
ING LINENS, COTTONS OR OTHER FAB
RICS.-WILLIAM HEBDON, Brooklyn, New York 
city. The method consists in saturating a 
piece of cloth, then subjecting it to pressure 
to squeeze out surplus moisture. The wet piece 
Is rolled in a dry piece to moisten the latter. 
Both pieces are then .heated and dried in open 
width and finally pressed in open width. In 
order to carry out this process an apparatus is 
employed which Is described in the patent. 

WA VE-POWER.-IsAAC A. BRADDOCK, Had
donfield, N.  J.  The Invention is an Improve
ment in machines actuated by Incoming or out
going waves to compress and store air to be 
used in driving machinery, A hollow float is 
pivoted to an anchor. On the shore, a cyl
inder is mounted, the piston of which is 
connected with· the float. A pipe connection 
extends between the cylinder and the float. 
The float is likewise. connected by a pipe with 
a storage vessel for all'. By reason of this 
arrangement the cylinders move toward and 
from the water to accommodate the device 
to the rise and fall of the tides and to storms 
and calms which influence the height of the 
water. 

SWITCH-LOCKING DEVICE.-WALTER E. 
EMERY, West Chicago, Ill. A bracket is at
tached to the switch-point, and to a swltch-rofl 
which passes under the main rail. An arm i s  
carried b y  t h e  main rail and a lock is sus
tained on the arm. By these means the switch 
is securely held in either open or closed posi
tion. 

NEW BOOKS, ETC. 

DOMESTIO SERVICE. By Lucy Maynard 
Salmon. New York : The Macmillan 
Company. 1901. 338 pp. Price $2.  

This most helpful book o n  t h e  "servant 
question" was written after a thorough scien
tific investigation of the problem by Miss 
Salm·on. Five thousand blanks containing per
tinent questions were sent out to employers 
and employees throughout the country ; and 
the statistics found in the book were com
piled from the returns. The deductions and 
conclusions therefrom are found in several in
teresting chapters. A chapter throwing much 
light on domestic service abroad has been 
added to this, the second edition. 

THE THEORY OF NUMBERS. By Richard 
Dedekind. Translated from the Ger
man by Prof. W. W. Bemani Chicago : 
The Open Court Publishing ·(:)ompany. 
1901. 115 pp. Price 75 cents. 

-'<Two Interesting essays on Continuity and 
Irrational Numbers and The Nature and Mean
ing of Numbers, respectively, are contained in 
this little book. The essays contain mu',h 
stimulating thought, and are well worth the 
perusal of all who are interested in higher 
mathematics:\-
THE TINSMITH'S PATTERN MANUAl,. By Joe 

K. Little, C.E. Chicago : The American 
Artisan Prest;. 1901. 248 pp., 100 
diagrams. Price $3.50. 

This book will  be found of incalculable 
value to tinners and alI" sheet metal workers. 
In it are laid down general geometrical prin
ciples which, when mastered, will enable the 
user to draw a number of different patterns 
whose construction Is essentially the same ; 
and to develop the surface of any article with 
much greater ease and rapidity than by follow
ing the methods in general use. The book 
is entirely practical, ·and its popularity is 
shown by the fact that a second edition, 
brought thoroughly up to date, has just ·been 
issued. 
THE STANDARD GUIDE TO THE CITY OF 

MEXICO. By Robert S.  Barrett. City 
of Mexico : Modern Mexico Publishing 
Company. 1901. 1 5 2  pp. . Price 50 
cents. 

This guide will be found Invaluable to Amer
icans about to visit Mexico. I t  furnishes a 
complete description of the city and its en-

Miscellaneous Inventions. virons, and Is copiously illustrated with fine. 
HORSE-HITCHING DEVICE.-IDA W. am) half-tone engravings. I t  is prefaced by an 

HENRY CASSER, Colorado Springs, Colo. The Interesting historical note, and all the build
device Is . to be attached to a vehicle · and is so ings are described with full notice of their 
connected with the bridle-bit that, should the historical interest. 
horse start forward, the bit connection will ROAD MAKING AND MAINTENANCE. A Prac-
be wound in such a manner as to draw the tical Treatise for Engineers, Survey-
horse's head down or back and stop him. Thus ors and Others. With an . Historical 
the usual hitching posts, weights or the like Sketch of Ancient and Modern Prac-
are dispensed with. tice. By Thomas Aitken. With 

1IIETAL PRINTING - WHEEL. EDWARD Numerous Plates and Illustrations. 
FUCHS, Manhattan, New York city. The in- London : Charles Griffen & Company, 
vention relates to printing telegraph and other Limited. Philadelphia : J. B.  Lippin-
machines using a printing-wheel for printing cott Company. 1900. Pp. 440. Price 
type-characters on tape, paper sheets and the $6.  
like. This n e w  wheel Is cheap in construc- The author describes the modern methods at 
tion and is arranged to permit convenient re- p resent employed in England, which make use 
newal of \Yarn or injured type-characters on of all the recently developed road-making ma
the body of the wheel .  chinery. The book is comprehensive, and treats 

DRYING DEVICE FOR CEMENT-KILNS.- of the subject in detail from the quarrying 
P ARRY STEHMANN, Hoboken, N. J. It is one of road material or metal to the completion 
of the fun ctions of this invention to utilize and keeping in repair of the road. The cost 
the waste g'ases to dry the material before It of the various operations based on actual 
i" admitted into the kiln. A draft Is produced road-building experience is given also. '!'he 
in the kiln in such a manner as to obtain It latter half of the book Is devoted to the rl"
product of suveri or Quality at a relatively I scription of carri

.

agpWays and fO:Jtnaths and 
small cost, alaI to k""r, the kiln in a work- the materials employed in their construction . 
Ing condition so that · few p'malrs will be Some novel suggestions for rel ieving over
n e cessary. crowding of the tralfic in larg", cltiei are allo 

given. The book is a valuable one for all 
persons engaged or interested in improving 
the roads of our country. 
BERICHT DES COMITES DER MECHANISCHEN 

KUENS'fE UEBER DIE ARBEI'fEN DES 
HERRN ALBERT COLLET. Die Sicherung 
der Schienenbefestigungen betref
fend, Abgefasst von Herrn E. Sau
vage. Paris, Rue de Rennes 14. 

BERICHT UEBER DIE SICHERUNG u ND BE
FESTIGUNG DER SCHIENEN AUF HOLZ
WELLEN VERMITTELST EINSCHRAUB
BARER HOLZDUEBEL ( trenail ) .  System 
Albert Collet. Von M; Cartault. 
Paris : Veuve Ch. Dunod. 

DIE EISENKONSTRUKTIONEN DER INGENIEUR
HOCHBAUTEN. Ein Lehrbuch zum Ge
brauche an technischen Hochschulen 
und in der Praxis. Von Max Foerster. 
IV. Lieferung. Fortsetzung des I II. 
Abschnittes. Kuppeldiicher, Zeltdiich
er, Walmdiicher, und Fopplsche Ton
nenfiechtwerkdiicher. 97 illustrations 
and one plate. Leipzig : Wilhelm En
gelman. 1901. Large octavo. Pp. 
257-320. 

The fourth instalment of this admirable 
work, which we have had previously occasion 
to comment . upon favorably, continues the dis
cussion of roofs begun in the previous instal
ment. The explanations and illustrations are 
singularly clear. Excellent use has been made 
of the graphic system of estimating strains in 
framed structures. 
KNOWLEDGE DIARY AND SCIENTIFIC HAND · 

· BOOK FOR 1901. London : Knowledge 
Office. 1900. 8vo. Pp. 528.  Price, 
$1.20.  

The volume w i l l  prove a m o s t  useful adjunct 
to the libraries of all astronomical workers, 
as It contains a historical summary of the ad
vance of that science in the nineteenth cen
tury, with astronomical notes and tables and 
an account of the astronomical phenomena of 
the year, and twelve star maps showing the 
night sky for every night in the year, with full 
descriptive account of the constellations and 
principal stars, together with a calendar of 
notable events, table of principal observatories 
in the world and monthly astra-ephemeris. The 
pages devoted to the Diary, which form the 
bulk of the book, are of large size, and a page 
is provided for each day. While the scope of 
the work is mainly astronomical, its useful
ness is not confined entirely to that science, 
and the diary alone is worth the moderate 
price asked for the en tire book. 
TEXTBOOK OF IMPORTANT MINERALS AND 

ROCKS WITH T ARLES FOR THE DETER
MINATION OF MINERALS. By S. E. Till
man. New York : John Wiley & 
Sons. 1900. 8vo. Pp. 176. Price 
$2. 

This book is the slow outgrowth of the ef
forts to meet the necessities of the United 
States Mil itary Academy for a convenient text
book of important minerals and rocks. The 
author has performed a great task in a very 
acceptable manner. ' The tables are excellent 
and tend to afford a ready determination of the 
rocks. 
THE RUSSIAN 

STATISTICS. 
Petersburg : 
Millionnai. 
per annum. 

JOURNAL OF FINANCIAL 
February, 1901. St. 

The Russian Journal, 23 
8vo. Pp. 740. Price $5 

This is a very extraordinary publication. 
The publishers state that copies of two speci
men numbers will be mailed on receipt of postal 
expense. The portly volume Is brimful of 
Information relating to Russia. It  seems to 
be a careful compilation, and will undoubtedly 
be welcomed by all those who have any trade 
with Russia. 
THE OCTOPUS. A Story of California. By 

Frank Norris. New York : Double
day, Page & Co. 1901. 12mo. Pp. 
652. Price $1.50.  

This novel deals with t h e  wheat growers of 
San Joaquin Valley, who came Into actual con
flict with the railroad, which they believe is 
trying to defraud them of their lands. It  is 
the first volume of a trilogy entitled "The 
Epic of the Wheat." The first book deals 
with the war between the wheat grower and 
the railroad trusts ; the second, "The Pit, " 
will be the fictitious narrative of a "deal" In 
the Chicago wheat pit ; the third, "The Wolf, " 
will probably have for Its pivotal episode the 
relieving of a famine In an old world com
munity. Among the interesting features of 
the present novel are a map of the locality 
and a list of the principal characters in it. 
With the modern psychological work of fiction 
this last innovation is especially commended. 
ELEMENTARY TEXTBOOK OF COAL MINING. 

By Robert Peel. London : Blackie 
& Son. Philadelphia and New York : 
J. B. Lippincott Company. 1901. 
16mo. Pp. 300. Price $1.  

This book Is intended mainly as a textbook 
for those who are fi rst-year elementary stu
dents of coal mining, attending c lasses in 
connection with the Science and Art Depart
ment, or the lectu res which are now given at 
most mining centers in England under the 
technical education scheme.  This, of course, 
greatly cu rtails its usefu lness for American 
rpadNs. Fortunately we have nothing like 
the Seience and Art Department in this coun
try to hamper our students. To those who 
wish a general knowledge Of coal mining the 

book will pe�hap. p�on ot valuQ. 
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Buslntss an" Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wili find inquiries for C('rtain classes of articJe8 
numbered in consecutive order. If you manu
facture these goods write us at once .. nd we will 
send you the name and .address of the party dpsir
ing the information. In cvery rase it i .. nel'es
sary to give the n UDlber of the Inquiry. 

IlI U N N  &; CO. 

Marine Iron Works. Uhicago. Catalog-ue free. 

. ;. q u i r y  N o .  94£>.- For manufa.Jturers of small 
gasolme or petrOleum motor'S SUitable for auto mobiles. 

'l'URBINEs.-Leffel & Co. Springfield, Ohio. U. S. A. 
Inqu ir y No. 9 4 6 .-For " foot lathe suitable for 

amateur's use. 
H U. S." Metal Polish. Indianapolis. Samples free. 

l ll q u h'Y No. 947 .-�'or manufacturers of hard rub· 
ber. 

WATER WHEELS. Alcott & Co., Mt. Holly. N. J. 

I n q uiry N' o .  948.- For manufacturers of glass 
tubes. 

Yankee N ottons. Waterbury Button Co . .  W aterb'y, Ct. 

I n q u h'Y N o. 949.-]�or toy novelties such as a 
wheel of 1orlune, etc. • 

Handle & Spoke Mchy. Obe� Mfg. Co., 10 Bell St., 

Chagrin Falls, O. 

Inq u i ry N o .  9an.-�'or manufacturers of large job 
presl-oIes. 

Sheet Metal Stam ping : difficult forms a specialty. 
The Crosby Company. Huffalo, N. Y. 

I n qui ry 1'\ 0 .  9l) L-For manufacturers of tampico 
or fiber. 

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

I n q u i ry N o .  !Hi� .-For dealers in small brass wire 
for making brushes. 

For Sheet Bruss Stamping and small Castings, write 

Badger Brass M fg. Co.,  Kenosha, Wis. 
I n {J u h'Y N o .  9.1 3 . - For the manufacturers of a 

patent knIfe and lorK combined . 
Rigs that Run. Hydrocarbon system. W rite St. 

Louis .Motor Carriage Co. , St. Louis , Mo. 

h . q uiry N o .  9tl4.-For manufacturer. of dredge 
boats. 

Ten d ays' t rial g-iven on Daus' Tip Top D u pl icator. 
Felix Daus Duplicat.or Co. , (, Hanover St., N. Y.  city. 

I u q u h'y N o .  9 d a .-For manufacturers of ditching 
machines. 

SA WMILLS.-W ith variable friction feed. Send for 
Catalogue B. Geo. 8. Comstock, Mechanicsbur/iZ, Pa. 

Inqui ry Nq.  9 � 6.-1j'or parties to m anufacture a 
fly s<:reen attachment of 20 gage sheet galvanized iron 
and of special dimeusions. 

. We are equipped to manufacture all kinds of special. 

ties. �end sam ples. Chicago Handle Bar Co. Chicago Ill. 

] u quit·y No. 9:)"'.- For manufacturers of light 
nov elties and goods suitable for the mail order busi· 
ness. 

Kester Electric Mf'g Co's, Self-fluxing solder saves 

Jabor, slirong non-corrosive joints, without acid , C hic

ago , 111. 
Inqu iry N o .  9aS.-For dealers ill synthol. 

Manufacturers of Valves, E'ittings, Brass and Iron 

W ork. Spindler & Deringer, 18-22 Morris St . .  J ersey 

City, N. J. 
I nq u iry 'I\�o.  9 .,,) 9.-For rnat;mfacturers of machin

ery for turuUlg all kin ds of b andIes, s pokes, bobbin� . etc. 
Automobiles built to drawin gs and special work done 

promptly. 'I'he Garvin Machine Co., 149 Varick, cor. 

Spring Streets. New York. 

Jr. q u l ··y No. 960.-For a comhined planer to plane 
lumber and make mouldings. 

See our Collective Exhibit-Section U S," Electricity 

Bunding. ' Pan American Exposition. Standard \V eld� 

ing Company, Cleveland. O hio. 
Inquiry No.  961 .-For machinery for operating a 

cold storage piallt. 

The celebrated " Homsby-Akroyd " Patent Safety O i l  
EnlZ'ine i s  built by t h e  D e  L a  V erllne Refrigeratillg' ).1a. 

chine Company. Foot of East 138th Street, N ew York. 

I n quiry No. 962 ,-For parties with experience m 
locating and bori ujot oil well s. 

The best book for electricians and be�mners ill elec

tricity is .. Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers, 361 Broadway. N. Y .  

T n q uiJ·y N o .  963.-For manufacturers o f  German 
8ilver� 

Will handle smal l  patented novelties. wood or iron, 

or copyrighted business form s. S. A. P. O. Bux 568. 
Cincinnati. O h io. 

I n q u h'y N o .  964.-For a m achine for braiding 
wooden slats into wire ; the machine to be run by u 
power engine. 

Will g-ive a one· half int,erest in twelve inventIOns, or 

any part of number, for money to perfect patent and 

dispose of same. A ddress S. O. Stewart. E. Las Vegas, 

New MeXICO. 

I n qni ry No. 965.-For mannfacturers of models of 
steam engines from � to 1 h. p. 

WANTED F ACTORIES.-Good factory sites at Brook· 

port, lll., on Ohio River, just below mouth 01 Tennessee 

and Cumberland Rivers ; 3,000 mil es of navigable rivera 

above us with g:ood tim ber for factory pUT' poses. Rail

road and river transportation good. ..Ehsha BauJ(h, 

Mayor Brookport, lll. 

In quiry � o. 966,-For machinery for making or 
cutting pearl buttolls. 

ELECTRICAL ENGINEER (Tramways) .-Wanted im

mediately by the Council of the City of Wellington, 

New Zealand, a th oroughly qualified Electrical Enjli

neer, who must have bad special experience in carryinJ;t 

out and equipping overhead electrical tramways and 

..power stations. Full  particulars and conditions m ay be 

obtained on application to Messrs. R. W. Forbes & �on, 

Produce Excbange, New York, and npplicRtions must 

be dE-livered at the offiC'e of Messrs. John Duthie & Co., 

IJtd .. I ... ime Street. London, E. C., England, not later than 

noon on the 20th July. 

I n q uiry No. 967 , -For the designer nnll t u i l der of 
Rutomatic machtnerv for the manufacture of the me
chanical parts of a �el f-sb arpening l ead penci l .  

tT Send f o r  n e w  a n d  ccm pl et� cfttalogue of ScienUtlc 

and othE"r Books for sale by Munn & Co . . 3tH Broadw ay , 

New York. li'rAP on R.lmHmttion. 
Inq u i ry No. 96�.-For mach in ery Rr:d eQuipm pnt 

con S i sting of !< o m e  ctevif'e for drying bl neg� a feel, l ong 
by 12 i n f'hp-s w i rl e  hy 2 i n ches th ick made of Jl CO'1'lDOS1-
tion of pla!'l.ter anrl fl hl'on �  ing'r�dientjoll . Block� ' [,n t.H in 
fro m no pp-r (,Pl l t  to fill per cent of wllter. vprlO n �  sys· 
tAms of hi;t a I r  from �tea m pipes huving been used in 
t b e  way of tunnels. rooms, etc. 

T n q 1l1 ry 1'" 0 .  969.-��nr a !'Iroall nnm ping plant f0t 
h ouseho lt''t p n r poses. h avin!!. if p'),'I.-"ihle,  lJ:ower lIva! l . 
nble for operatlujJ a amall lathe ( r  1 It al.obtD.rT OOQ� 
...101I1II1:y. 
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Inqniry No. 9 7 0.-For parties to manufacture an 
all·metal vehicle wheel, 

Ioqoiry N o. 9 7 1 . - For manufacturers of wheels 
used in small glass cutters. 

Joqnirv N o. 972.-For manufacturers of tubular 
leather punches. as used by harness makers. 

I nqulrv No. 97a .-For manufacturers of alumi· 
nium coated metaL 

Inquiry No. 974.-For manufacturers of a flexible 
metal hose for steam or compressed air. 

Ioqulry No. 971i .-For manufacturers of lathes or 
machines for turning special forms of shoe lasts. 

Inquiry No. 976.-For parties making a novelty 
for p hoto!!raphers' use that can be Bent through the 
maiJ, ;;Lnd selling for $1 or leS8. 

lnqnirv No. 977.-For manufacturers of tapered 
alumillium tubing. 

I n q u i ry No. 978.-Wanted the name and address 
of a manufacturer of water motors ; answer stating 
different sizes made. 

lnquh'y No. 979.-Wanted the name and address 
of a manufacturer of a successful cow milking machine. 

Inqulrv N o. 980.-Wanted the name and address 
of a manufacturer of machinery for shaving off the 
bark on a special foreign tree (name not given)v 

I n q u iry No. 981.-For manufucturers of monu
ments other than stone. 

Inquiry No. 982.-For manutacturers of appli· 
ances for light mIning, such as gold pans, portable 
smelters, etc. 

I nquirv No. 9S3 . -lj'or manufacturers of cheap' 
efficient writing duplicators. 

Inquiry N o •. 984. -For manufacturers of coffee 
roasters and mills, 

Inqutrv N o. 98a.-For manufacturers of hoisting 
machinery and tools suitable for building purposes. 

I nquiry No. 980.- For manufacturers of .teel 
riveted masts for vessels. 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters (·r 
no attention will be paid thereto. This is for 
our information and not for pubhcation. 

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

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

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

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

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 8233 ) F. H. B. write s :  Please explain 
what metals, minerals or ores draw lightning 
the most. We have a piece of about 20 acres 
on which lightning always strikes during a 
thunder shower. Land slopes to the west with 
higher land farther east, on which lightning 
seldom strikes, that is, comparatively seldom. 
Rock near surface, sometimes cropping out, 
of a light gray color, looks like bastard slate, 
but will seldom split. Land covered with 
young timber, hemlock, pine, white oak, red 
oak, maple and hickory. I think full 90 per 
cent of the hemlocks have been struck by light· 
ning, while a large per cent of the other trees 
have also been struck. Out of 116 hemlocks 
whiCh measured 6 inches 20 feet above the 
ground, 1 1 2  showed lightning marks. Near 
one end of the tract is a depression, at the 
uottom of which almost every tree has been 
struck by lightning. Live stock and game 
,hun the tract, but not the land around it. 
The surface rock overlies a soft slate, which, 
judging from the dip, must be 300 feet below 
the surface. Near the upper edge of the slate 
is a spring, where, when the water is low, 
an oil collects, which, when collected on a 
woolen c loth, burns. I have never been able 
to collect enough to send you for a test, as it 
flows off with the water, and being trans· 
parent, is hard to find. Only when the spring 
Is so low that no water runs away have I col· 
lected it on woolen cloth. A. Such instances 
are difficult to discuss. Many such have been 
reported, but the officers of the Weather 
Bureau are thought to be of the opinion that 
one sort of a '  tree 12 no more likely to be 
struck by lightning than another. We do not 
think any ores or metals under the ground 
would draw the lightning any more readily 
than water would do it. Nor would the min· 
eral oil seem to account for the phenomena. 
The proportion of hemlocks marred by the 
lightning is certainly very large. 

( 8234 ) M. E. P. asks : L I am oper· 
ating a single·phase light plant with about 800 
ligh ts. My transformer and liner are nearly 
all overloaded. Could I raise the voltage 
from 1,000 to 2,000 volts and use 200·volt 
lamps in place of 100·volt, or would it be 
better to parallel the secondary coils in the 
transformer and still run 100·volt lamps and 
change the generator to 2,000 volts ? A. An 
additional generator to relieve the overload 
is a more natural solution o f .  your difficulty 
than to change all your lamps and trans· 
formers, since 2,000 volts is a much greater 
strain on the Insulation everywhere than 1,000 
volts is. 2.  What voltage is required to make 
a 15·lnch spark, such as is given by a static 
machine ? A. We have not exact data at hand 
for the voltage required to force a spark 
through 15 inches of dry air under all circum· 
stances. A paper read before the American 
Institute of Electrical Engineers showed that 
150,000 volts were required to force a dis· 
charge between points, and that a ditIerent 

J , ieutifi, �tueri,au. 
I n  a refrigerator and decant the clear fluid, if 
a separation takes place. Of this take 7 parts, 
and mix with the soda solution. Shake till 
the reaction is complete. Now add water 
up to 350 parts with the previous water. To 
two measures of the oleate of soda add· one 
measure of Price's glycerine. Run no risk 
with poor glycerine. Let this stand a few 
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Always use platinum at the contact points for 
breaking a c ircuit where there will be a strong 
spark. Any dealer in gasoline engines who 
advertises in our columns can furnish the 
article. So also can dealers in electric mao 
terials. 

( 8248 ) A. S. asks: 1. Would ten cells 

pressure was necessary If spheres, disks, etc., 
were employed. We have from time to time 
published valuable papers concerning the work 
of Prof. Trowbridge, of Harvard University, 
in this direction. These can be had for ten 
cents each. 3: Is the current or discharge 
from a static machine giving 15·inch spark, 
such as is used in X·ray work, dangerous '/ 
Will it produce death ? A. A discharge through 
15 inches of air is a very dangerous current 
to encounter. Any discharge from a coil 
capable of giving such a spark should be 
avoided. The only safe rule Is not to touch 
the secondary while the coil is active ; and if 
necessary to touch any part of the apparatus, 
to place the hand not in use behind the back. 
No circuit can then be made through the 
body from arm to arm. 4.  Will the 200·volt 
lamp last as long as the 100·volt ? A. One of 
the largest lamp makers says of 200·volt 
lamps : "Owing to the increased strain to 
which the carbons or filaments are subjected 
by the high voltage, these lamps are uncom· 
mercial except in the lower efficiencies. ·  The 
efficiency of our regular product is 4 watts 
per candle, and in its average life and main· 
tenance of candle power it corresponds to our 
standard 100 to 125·volt 3 . 1 ·watt lamp." This 
shows that it will cost more to run a 200· 
volt lamp than a 100·volt lamp for the same 
candle power. 

days in a cool place, and siphon otI the cle�r, ,
be l!ufficient to run a six·candle lamp ( 10 volts, 

solution, which is to be used for soap bubbles. 1.5 amperes ) ? If not, how many would be 
Some add a little ammonia to this, but it required ? A. No. Your lamp requires 1 . 5  
works w e l l  as we have given it. amperes. This battery furnishes 30·1000 of 

an ampere, or about one· fiftieth as much cur· 
( 8240 ) W. J. B. asks : Is it preferable rent as is needed for the lamp. 3. How shall 

to have all south poles on one side and all  
north poles on the other to work independent 
armatures suspended above them, or will 
alternate polarity, north and south, give as 
good results ? A. We do not see that it makes 
any difference in which way the several arma· 
tures are connected up, so long as each 
magnet works by itself, as your sketch shows 
that it does. It is more symmetrical to con· 
nect all the same, and then in any repair you 
will know from what point each wire comes. 

I prepare the pastes used in the upper and 
lower spirals ? A. This battery is useful for 
testing purposes only, as the description states. 
The paste Is prepared by mixing the solid 
minium or litharge into a paste with dilute 
sulphuric acid. This Is the method in all 
storage batteries using such pastes. 3.  What 
Is used as the electrolyte, and how Is it made '/ 
A. Dilute sulphuric acid. You will have to 
buy the acid. You cannot very well make it. 
4. Where could I get the battery charged ? A. 
Charge the battery with a primary battery. 

( 8241 ) F. S. asks : L Is there any de· A gravity battery is as good as any for th� 

( 8235 )  C. D. asks : L What point below 
the freezing point do air, hydrogen, nitrogen 
oxygen, become liquid ? A. These tempera· 
ture points are very nearly as follows in 
Fahr. degrees, below zero : Air, 312 ; hy· 
drogen, 422 ; nitrogen, 317 ; oxygen, 297. 
2.  Please give me the address of a reliable 
company that sells chemicals and chemical 
apparatus. A. You would better deal with a 
firm in the city near your home than to buy 
at a distance and pay transportation charges. 
Our advertising columns very often contain 
the advertisements of these dealers. We do 
not advertise dealers In the Notes and Queries 
column. 3 .  Where can I get some books on 
argon, helium, neon, krypton and xenon, and 
give me the prices of them ? A. We can send 
you many valuable papers on the rare gases of 
the atmosphere which have appeared in the 
SUPPLEMENT. Among them are argon, Nos. 
1000, 1001, 1002, and others, price ten cents 
each ; helium, Nos. 1056, 1057, price ten cents 
each. 4.  What kind of chemical books, as 
organic chemistry, etc. ,  so I can find liquid 
formene ? What is formene ? A. Formene is 
a tetrachloride of carbon, CC1.. Its prepara· 
tion can be found in the Dispensatory. Its 
properties are those of an anoesthetic, similar 
to those of chloroform, soothing the pain of 
neuralgia and even causing insensibility. As 
it has been the cause of death also, It is not 
used by physicians. It is not a substance for 
an amateur to meddle with. 5.  What are the 
uses of liquid air ? A. At. present liquid air is 
not put to any commercial use. 

( 8236 )  C. J. K. asks : I beg to inquire 
if you can suggest anything that I can use 
for a reflector in place of plate glass where 
the size required, 10 feet x 12 feet, makes plate 
glass impracticable to handle ? A. Glass is 
the best material for a reflector, since it does 
not tarnish with exposure to moisture and 
can be easily cleaned. It  would not seem to 
be necessary to have a single piece of glass 
for a reflector 10 x 12 feet. The difference 
could not be told if there were a large number 
of pieces of glass set edge to edge in the frame, 
making a total area as great as desired. This 
has been done in the various solar engines 
which have been built. We do not think any 
artificial glass would answer your purpose. 

( 8237 ) J. R. H. asks : Do you have a 
SUPPLEMENT that treats of intercommunicat· 
ing telephones and setting up and construction 
of same ? A. We have no artic le giving prac· 
tical details on this point. You can find vari· 
ous systems described in Miller's "American 
Telephone Practice," price $3 by mail. 

structive local action In a storage battery 
between the oxide filling and the lead alloy 
of the plates ? A. No. 2.  Will the presence 
of a saturated wooden diaphragm increase or 
diminish the resistance to a current passing 
through a liquid ? A. It Increases the Internal 
resistance. 

( 8 242 ) B. W. L. asks : If a bridged, 
grounded telephone wire came in contact with 
one wire of a lighting circuit carrying 5,000 
volts, would there be any disastrous etIects to 
either ? A. It would be very bad for the tele· 
phone. You would need to put in a new one, 
since there would not be much left of the old. 
2 .  If one wire of this lighting line were to 
break and fall across the telephone wire, what 
would be the probable etIect ? A. If these 
wires were bare, the best course would be to 
call out the fire department immediately. In 
the description which you give of what took 
place in your case, we judge that there was 
no contact of bare wires, and perhaps no 
wires came Into contact at all. The swinging 
of the light wire near your telephone wire 
would produce all the phenomena you describe ; 
while the fact that you could get no circuit 
from the ground showed that the wire had 
not broken and fallen anywhere along the 
line. 

( 8243 ) T. D. asks : In a perfect com· 
. pound dynamo, would the neutral points vary 

with the load ? A. Yes. 
( 8 24 4 )  H. E. T. asks : L Is there an 

alloy approximately as soft as lead, and as 
tenacious, malleable and ductile as copper ? 
If so, what are the properties of the alloy ? 
A. There Is no alloy known to us that is as 
soft as lead and as tenacious as copper. The 
alloys of lead and copper have no commercial 
value as a metal and are not in use. We 
do not know the properties of such alloys. 
2. Is there any need ( commercially speaking) 
now of a telephone repeater, since Dr. Pupin's 
invention ? In other words, could a telephone 
repeater have any other use than to increase 
the distance at which speech may be trans· 
mitted ? A. There is the same need that there 
has always been. If such an instrument can 
be invented, it will enable speech to be trans· 
mitted not only to greater distances, but at 
a much less cost than the system to which 
you refer. 

( 8 245 ) J. M. S. writes : ·  I have a small 
electric mouth lamp that when connected up 
with an alternating 104·volt current, by means 
of a rheostat, requires from 3 12  to 4 volts 
to light It. Now what I want Is to make a 
rheostat by covering either a piece of wood 
or iron with asbestos, and then placing same 
in a lathe and winding It with German silver 
wire, so as to be able to cut the 104 volts 
down and not burn out my lamp. Can you 
inform me what gage wire and how much a of it will take to accomplish the desired reo 

primary battery of eighteen cells ; two series suits ? A. We cannot give exact data for a coil <if nine connected in multiple, I.e., two positive such as you require, since we do not know 
and two negative wires connected. These are what the current is which you use. But you 
used to charge a secondary battery of three can proceed as follows : Take 24 B. & S. Ger. 
cells of chloride accumulator. The voltmeter man silver wire, which has 3 feet to the ohm. 
indicates 6.6 volts at storage battery and 6.5 Provide 375 feet, and wind into the coil as 
volts at terminals of primary battery. I s you propose. You can arrange a switch so 
my primary battery large enough, and what that the current may be adjusted ; that Is, 
should be the potential of the charging plant make a variable rheostat ; or you can by' test. 
described a bove ? A. A storage battery should ing find what amount will be needed to have 
have a charging current with a pressure of the light burn properly. You are probably 
2 12 volts per cell. Three cells require 7 12 aware that the more economical way is to 
volts. The maximum charging rate should have a small transformer for your lamps. 
be 612 amperes per square foot of surface of 

I Such lamps can be run with a battery also. 
positive plate, reckoning both sides. You prob· 
ably fall short in both pressure and current. ( 8246 ) M. McC. writes : A positive 

( 8239 ) C. J. H. asks : What is  the most remedy for carbon brushes sparking is to 

( 8238 ) J. T. R. write s :  I have 

soak the brushes for 24 hours in ordinary 
machine oil. Complaints I have read in 
columns of the ScmNTIFIC AMERICAN prompts 
the above and should be generally known. I 
had the same trouble and it occu rred to me 
to try above remedy, and I find it does avoid 
sparking positively. A. We are not able to 
indorse this as a sovereign remedy for all 
diseases of dynamos which show themselves 
by the symptom called sparking. Machine 
oil can only act as a lubricator, and sparking 
may be due to a cause deeper than the sur· 
face of the armature. 

purpose. 

( 8249 ) N. D. write s :  I n  your issue of 
April 13 you mention sulphides of barhim 
and calcium, and state "when properly pre· 
pared." Are there any special directions for 
preparation, and how ? A. '1'0 prepare a 
phosphorescent calcium sulphide, calcine clean 
oyster shells in order to burn out all but the 
calcium carbonate. Then reduce the shells 
to a fine powder by pounding or grinding. 
Place this powder in layers in a crucible with 
flowers of sulphur. Cover the crucible to shut 
out the air, and heat to dull redness for half 
an hour. Let the whole cool wh1le still cov· 
ered, and transfer the calcium sulphide 
formed to a glass bottle, which cork tight 
to prevent the accession of moisture. Barium 
sulphide should be formed from witherite and 
sulphur by heatiIg in a crucible in the same 
manner. 

( 8250)  W. M. R. writes : I made some 
little time back the eight· light dynamo de· 
scribed in your valuable paper, designed by 
Hopkins some twelve years ago, or so. Hav· 
ing studied electricity at University College, 
London, I made some alterations in the design 
of armature which I think have made material 
Improvement in dynamo. The alterations were 
these : Instead of using the washers as sug· 
gested, I cut washers out of 20·gage charcoal 
iron, using varnish for inSUlation. These I 
fastened on to the armature by thick·end wash· 
ers engaging a screw on armature shaft. After 
getting all firmly screwed up, I put into lathe 
and slotted out 24 grooves the breadth of 4 
wires and 8 wires deep, and in ' these I wound 
the wire very carefully. By this arrangement 
I was enabled to run the armature with iron 
1·16 inch distant from cheeks of field magnet. 
I turned the field magnet upside down, with 
yokes firmly bolted to base plate, from which 
rose two pedestals ( hollow) forming bearings 
for the ends of armature. I arranged the bear· 
ings with an endless chain dipping six inches 
into 011 chamber, with the result that I can 
light up 50· volt lamps to full brilliancy at a 
speed of 1660, Instead of 2200, the speed men· 
tioned In your article. I have had the machine 
lighting up my house, driven by a Pelton wheel, 
for several months, and the bearings have not 
an atom of shake and have only been filled up 
with 011 once, as it circulates and runs back 
again. I thought possibly some of your read· 
ers would like to hear of my results. I would 
advise anyone attempting to make the machine 
to get the segments for commutator cast sep�· 
rate. I tried both ways and found the latter 
preferable. I made the commutator much 
larger than the design. A. Of course, the iron· 
clad armature is an improvement over the old 
form of a dozen years ago. The results of the 
alterations are very satisfactory. 

( 8251)  J.  M. S. asks : 1. What size 
German silver wire and how long a piece 
should I use to wind a rheostat to reduce an 
alternating current 7200 amperes, 104 volts, 
down to 2 volts ? Also size and amount of 
iron wire for above results ? A. The use of a 
choke coil is not the most economical way to 
reduce from 104 volts to 2. A simple mode of 
getting the result would be to put a wire in 
series with an incandescent lamp, and take 
a shunt from the wire at two points which 
have a resistance between them equal to about 
one·flftieth of the resistance of the lamp. The 
best way, however, is to obtain a transformer 
from the company supplying the current, which 
will give you this rate of transformation. If 
your current should happen to be transformed 
from 2000 volts to 104 a second transformer 
like the first would carry it down to about 5 
volts, which perhaps is near enough to your 
limit for your use. 2 .  ' How shall I proceed to 
construct an appliance for heating say a glass 
of water. using same current, amount, size 
and kind of wire ? A. This you can do by means 
of a small coil of wire in series with a lamp. 
An arc lamp would give a quicker result. With 
an arc lamp use 12 or 14 B. & S.  German silver 
wire. With an incandescent lamp use 18 or 
20 wire. 

( 8 2 5 2 )  H. S'. asks : Will you kindly 
tell me through your Notes and Queries column 
what editions of the ScmNTIFIC AMERICAN or 

desirable formula for making soap bubbles ? 
I am in doubt in regard to the amount of 
glycerine and soft soap to use and as to 
whether there were any other ingredients that 
could be added to advantage. A. A good soap 
bubble solution is not to be obtained by 
simply mixing soft soap and glycerine. It is 
very difficult to secure a good solution. Only 
the purest oleate of soda, or the best white 
soap, white Castile for example, can be used. 
Only the best glycerine can be used. Price's 
glycerine is reliable. The manipulation is 
tedious. If, however, you wish to undertake 
it, proceed as follows : Take the purest caustic 
soda 1 part, and dissolve in distilled water 
40 to 50 parts. All parts by weight, of course. 
Take pure oleic acid. Set It for a few days 

( 8247 ) F. H. asks : Will you pleasE'l SUPPLEMENT ( if any ) contain drawings for the 
tell me what kind of metal to use on con· I building of a nO·volt dynamo for lighting pur· 
tact points on a gasoline engine electric Ig· poses. A See SUPPLl'lllUlNTS 844 and 865, price 
niter, and where to purchase the same 7 A. ten cents each. 
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For which Letters Patent of the Workers�-'� 

United States were Issued 

for the Week Ending 

June 25, 1 90 1 ,  

Without Steam Power should 
use our Foot and Hand Power 
Ilachinery. Send for Catalogues 

A-Wood.working Machinery, 
B-Lathes. etc. 

SENECA fALLS MFa. CO. 
695 Water SI •• Seneca falls, N.Y. 

Electric generator and motor collector, A. H. 
Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Electric h c a ter,  G. C. H a w kills . . . . . . . . . . .  : . 
Elec t L· i c  lIIotor coutrol,  .l!'. A. Merrick . . . . .  . 
Electrical ellcrg.'· frum Cil l"UOllaCeous ma-

terials,  pl"uduciug, I I .  JOlle . . . . . . . . . . .  . 
Electrical h( 'at i l lg fll nIa ce, A. 11.  Eddy . . .  . 
l·aevutoL', l\. ottgcn & l\lcy e r sucr� . . . . . . . . .  . 
Elevator alllHl ra tus,  K o l tgclI & Meyc rsuerg . 
Euame led vessel, M. E. Erwin . . . . . . . . . . . . .  . 
Eng ine , See I n ternal cOlll bm;tioll cl lgine.  
Engine, D .  H.  Iseminger . . . . . . . . . . . . . . . . .  . 
Eugine indicator, steaUl , .T. L. Rouertson ,  Jr.  
E n v e l o p ,  lll ail receipt, J .  B .  M e i x e l l  . . . . . .  . 

A N D  e A C H B e  A R I N O T H A T D A T e. Foot and Power ::.dS;"��Js��n�'bWlf'ilr!:.�'!,�: 
SH EPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 

Exercising machine, A .  A. 'Vhitely . . . . . .  . 
Exhaust ventilator, J. R. A rnoldi . . . . . . . . .  . 
Extcnsion table, O. J. Dickcy . . . . . . . . . . .  . 

677, 032 
677 , 275 
677 , 248 
677 , 050 
676,971 
676, 878 
67G, U18 
677 , 218 
676, 872 
677, 182 
677, 061 
677 , 253 
677 , �U5 
676. 905 
677 , 041 
677, 1 38 
676,961 
677 , 123 
676, 962 
676,979 
677, 280 
677 , 017 
677 , 159 
677, 146 
676, 932 
676,868 
677, 233 

�See note at end ol list about copies of these patents . j  

Acid and making same, amido-tartronic, F. 
Ach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 859 

Acid and making same, oxytartrouic, L. Ach 676,864 
Acld and making same, paraamirophenyl- . 

glyoxylic, I!'. Ach . . . . . . . . . . . . . . . . . . . . . 676,860 
Acid, indigo sulfo, l{nietsch & Holdmann . .  677,240 
Agricultu ral implement , 1,' . W. Miller . . . . . .  677 ,250 
Alarm apparatus for engine room telegraphs, 

etc . , '1'. Bell . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Alky lized pu rins, prepa ring , L. Ach . . . . . .  . 
Alloxan-phenol and making sume, L. Ach . .  . 
Alumina, pllritled crysta. l l iue. C. M. Hal L . . .  . .  
Amido aldehydes and rual';:ing same, aro-

matic , L. Ach . . . . . . . . . . . . . . . . . . . . . . .  . 
Animal ca tche r, E. F. 'Vatsou . . . . . . . . . . .  . 
A n tifrictiou end thrust device, S. S. Eveland 
A utomatic throwing and locking switch , A. 

677, 169 
676, �61 
fi"76, Stia 
677 ,209 

676,862 
677, 2!J7 
676,939 

A. Am.lerson . . . . . . . . . . . . . . . . . . . . . . . . . .  677, 1 64 
Axles, etc . , m anufacture of, F. R. Schneider 67G,tJ!:.J7 
Alxes, etc . ,  rolls for the manufacture of, Ii'. 

R. i:lchnelder . . . . . . . . . . . . . . . . . . . . . . . .  . 
Back Imnd hoo k ,  It. C. Pool . . . . . . . . . . . . .  . 
Badge, B. Harris . . . . . . . . . . . . . . . . . . . . . . .  . 
Bales without removing the ban ds, com-

676,998 
676, 910 
677 , 2 1 0  

preSSing, S. J .  Webb . . . . . . . . . . . . . . . . . . 677,148 
Batteries of electric vehicles,  means for re-

charging storage, J.  Sachs . . . . . . . . . . . . . . 676,965 
Battel·Y . See Seconuary battery . 
B a ttery charging system, storage , G. H . 

Condict . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677 , 156 
Battery plates, apparatu s  for ma k ing sec-

ondary, A. F. M addell . . . . . . . . . . . . . . . . .  677, 245 
Bauxite, p urifying, C. .M. Hall . . . . . . . . . . . . 677,207 
Baux ite, e t c . , purifying, C. M. Hall . . . . . . . 677, 208 
Bearing, ulltifriction , :So S.  Ev ela nd . . . . . . . . .  676, 840 
Beal'ing, untifrictiull,  :Seagrave & Elliott . . .  677, 281 
BeaL'iug,  uull, A. l\. rastin . . . . . . . . . . . . . . . . . .  677, 136 
Beo, metallic sofa , L. Orser . . . . . . . . . . . . . . . 676,909 
Beet tOPI)er, )1 . i:l.  H a  rt . . . . . . . . . . . . . . . . . . . .  676, 948 
Belt aud uraces, combined , Dyh l'berg & 

Askin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,190 
B ib, child ' s ,  R. L. Z i ller . . . . . . . . . . . . . . . . . . 677,010 
Bicycle, J .  H .  G u i ley e t  al . . . . . . . . . . . . . . . . 677,079 
Bicycle support, 1;' . Heintz . . . . . . . . . . . . . . . .  677 ,080 
Binder, E. It. Hodges . . . . . . . . . . . . . . . .. . . . . . .  677 , 134 
Bit · stoc k, H . F uchs . . . . . . . . . . . . . . . . . . . . . . . . 677 , 1 98 
Blind fastener, J. H. Pin eo . . . . . . . . . . . . . . . . .  677 ,267 
Boiler, L. S. G a rdner . . . . . . . . . . . . . . . . . . . . . .  677 , 025 
Boiler ash remover, Wees & Martin . . . . . . . . .  676, 930 
Boiler tiue cleaner, H. H. C ramer . . . . . . . . . . . 677 , 1 1 9  
Boiler fu rnace , steam, J .  Milton . . . . . . . . . . .  676, 959 
Bookuinding machine, J. McClellan . . . . . . . . 677, 040 
Bookcase and desk, comuined, J. M. L .  Hoyle 676,951 
Boot tree , C.  P. Sherm an . . . . . . . . . . . . . . . . . .  677,043 
Bottle cleaning machine, C. C. Schreiber . . .  676,920 
Bottle stopper,  J. E'eldmann . . . . . . . . . . . . . . .  677,192 
Bottles, j a rs, etc . ,  stopper for, W. L. Rose 677 , 143 
Bouquet holder, I .  E. Doob . . . . . . . . . . . . . . . . .  677, 187 
Box trimming machine, J .  Kaigreen . . . . . . . . 677, 033 
Br&ke and power con troller, combined, E. 

W. Stull . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677, 145 
Brick machine die, S .  G. G aillard . . . . . . . . .  677, 200 
Bridle bit detachable covering , J. H. Nunn 677, 099 
Broiler, meat, J. H. La ird . . . . . . . . . . . . . . . . . .  677, 035 
Bubble blowing device, F. L. Cook . . . . . . . . . 677, 307 
Buckle, O .  Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  677, 086 
Buckle, belt, P. L. V. Thiery . . . . . . . . . . . . . .  677, 289 
Huffer wheels, ete . ,  mechanism for the 

manufacture of, J. J. McDonnell . . . . . . . 677, 257 
Bung, barrel, C.  Savino . . . . . . . . . . . . . . . . . . . .  677 , 104 
BUfner. See Gas burner. 
Burner oil su pply system, A. Parker-Smith . 677, 322 
Caisson, W. H. McFadden . . . . . . . . . . . . . . . . .  676, 993 
Can or bottle cover and fastening for same, 

E. Tyden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Can spout,  detach able, C. C. Crumrine . . . . .  . 
Cunning, J.  D.  Bourdeau . . . . . . . . . . . . . . . . . . 
Cap, I. Pachner . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cap Qf headwear, A. Pachn er . . . . . . . . . . . . . . 
Car Polste r , L. Oberauer . . . . . . . . . . . . . . . . . . 
Car, convert�ble op,en and closed! H. Trost . 
Car draft gear, raIlway, G .• P. Rltter . . . . . . . 
Car fender, F. F. Dow . . . . . . . . . . . . . . . . . . . . 
C a r  loader, S. E. Kurtz . . . . . . . . . . . . . . . . . .  . 
C a l'  seat,  C. W. H. }1�rederick . . . . . . . . . . . .  . 
C.al' seat molding, H. S. Hale . . . . . . . . . . . . .  . 
-Cal' seat spring, Ullin & N iemeyer . . . . . . .  . 

677,046 
676,937 
676,869 
677 , 232 
677, 321 
677 , 1 39 
677, 293 
677 , 272 
677, 069 
677,241 
677 , 1 95 
677, 206 
676, 928 

Cars, incandescen t  light fixture for railway, 
T. W. L. McGu ire . . . . . . . . . . . . . . . . . . . . .  676,960 

Carbureter, 1 .  R .  B .  Arnold . . . . . . . . . . . . . . .  677 , 305 

Eyeglass fitting,  J. C. Schmitl t .  . . . . . . . . . .  . 

WIRELESS TELEGRAPHY.- SCIEN- t::��� �?a\e�·n?e:�1!to�.���h}��, B�·ct3�;d
a

.
r

.
v

.
i

� :  
TIFIC AMERICAN SUPPLEME�T Nos. 1 ':l 1  :-J , 1 3 �7, regu lator, M. Dean . . . . . . . . . . . . 

1 3�S and 1 3'l9, contain illustrated articles on thi s I. .·'er" , "zPO' distributer, N. A. Butler et al . .  
subject by G. Marconi. Additional il lustrated article8 etc. , h an dle for, J .  H .  Morgan . . . . . . . 
by otber authors are contained in SCIENTIFIC AI'I-U:RI- Filter,  H. A. Walker . . . . . . . . . . . . . . . . . . . .  . 
CAN SUPPLEMEN'l' Nos. 1 1 24 .  1 1 3 1 . 1 1 " ,., l I 9".!, Firearm, automatic, Roth & K l'uka . . . . . . .  . 
1 :l 1 7 ,  1 :l 1 �, 1 2 1 9 and 1 3 0 4 .  These papers can· leire escape, W. Nash . . . . . . . . . . . . . . . . . . . .  . . 
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Price J1'ire extinguisher, chem ical , J. M. Marty . .  

�E NGINE.&'FOO ) M A C H I N E.  S H O P  O V T F'lT5 , 

ATHE T TOOL5 AND SUPPLlES�';-:"J2"' S .  SEBASllAN LlllH[ CO ' �����'::���,�ci 
FOR LI G H T  A N D  M E D I U M  WO R K  

this new 14 inch 

,-- B. F. BARNES 
�\',"����{lr6� l1�eir�c't!. I�f

s
w'tn

e
!r�I?1:'ci'J; 

Ll16 of an incb up to !J4 of an Inch and is a 
8tron�. well built, durable tool. 

It doesn't cost a whole lot either. De
tails are yours for the Bsking. 
B. F.  BAR N E S  C O M PANY.  Rocklord , I I I .  

T O O L S  
FO R M E C H A N I CS.  � Send for Free Cata l o g u e  No.  1 6  B .  � 

The L. S. Starrett C o . ,  Atho l ,  Mass . ,  U. S .  A .  

ROTARY ENGINES.-ARTICLES ON 
this t.ype of endue. Ilivillj( m llny details and i l lustra
tiOllS. are contained in SUPPLEMENT Nos. 1 1 58, 
1 1 86, 1193 and 1309. Price 10 cents each. �'or 
sale by Munn & Co. and all newsdealers. 

WORKS LIKE 
LIGHTNING 

���::
n

t:��t����, v��g�� aii����re 
o

fC�a���-
Sewing Macb ine Attacnments. Agricultural 
Implements, etc . . at the rate of 1,000 blows 
per minute. The famous 

ELASTIC R OTARY B LOW 
R IVETI N G  MACH I N E  

has n o  equal of its kind and I s  a boon t o  every workshop 
and factory in the world. S ix sizes 1·16 to !J4 inch. 

The F . B. Shuste r Co.NE\V Jlt.';;I?�: CONN. 

T H E  E U R E K A  C LI P  
The most useful article ever in vented 

���,;.b�Ji�¥�S�tuJ���������S���B��: 
ance Companies and business men gen· 
erally. Book marker and paper cUp. 
Does not mutilate the paper. Can be 
¥.�e%�

e
�i�t��

l
lti �got�!ft��:' ����n2::s 

and notion dealers. or by mail on receipt 
of price . Sample card, by mail, free. Man-
Wi�t��

e
.� Ij[ox

C
�r'if:��:''::�ld�'M.ey' 

ELECTRIC AUTOMOBILE. - DIREC 

����'i;�tf�o�tuti-oillf�;�f:�o�:e ���e'ri��
n
lu;'l�f�f��·� 

No. 1 1 9!i .  T b e motor and battery are also tTeated of 
in detail. Price 10 cents. l"or sale by Mnnn & Uo. and 
all newsdealers. 

Firema n ' s  hook, J. C. Parks . . . . . . . . . . . . .  . 
}j�ire sh utter. P. Ebner . . . . . . . . . . . . . . . . . . .  . 
Fishing line, J. Y. Payton . . . . . . . . . . . . . .  . 
F lash ligh t ca rtridge, A. J�. Colga te . . . . . . .  . 
Flue stop, Schnee & N ichols . . . . . . . . . . . . .  . 
Fo lding UOX, confection e r ' s ,  M. Carrington . .  
Ii'ood , preparing, J .  MeycIIberg . . . . . . . . . . .  . 
l"orge, portaule, W. C. r.rhu rmall . . . . . . . . . .  . 
Fruit j ar, A. E. Bray . . . . . . . . . . . . . . . . . . . . .  . 
J;"'urnace, S. T. Bleyer . . . . . . . . . . . . . . . . . . . .  . 
Garment support, E. S. Keefer . . . . . . . . . . .  . 
Gas, app�lratus for the manufacture of, C. 

& �il�r . . . . . . . . . . . . . .  , . . . . . . . . . . . . . 
G a s  burner, incandesce n t ,  J. B. de Lery . .  . 
Gas burner til', C. W. BernsOll . . . . . . . . . . . . 
Gas condenser, I-I . J. Smith . . . . . . . . . . . . .  . 
Gas gen erator , 'V. J. McClu rg . . . . . . . . . . . . . 
Gas generator, acctylcl lc,  A. 1 1 .  Rifc . . . . .  . 
G a s  ligh t bu rner, i ncandcsc e l l t ,  .T. H udler . .  
G a s  meter prepayment, 'V. I'J. U ihbs . . . . .  . 
Glass separator, J.  M. G a rrison . . . . . . . . . . . 
G love , H. U r,\'ick . . . . . . . . . . . . . . . . . . . . . . .  . 
Governor, J . e Begtrup . . . . . . . . . . . . . . . . . . . . . .  . 
Gove rnor dampe r , H. Cooke . . . . . . . . . . . . . .  . 
Governor for explosive engines, speed , G .  

B u c k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
G rate, d umpin g , J. ).lacCol"ru:lck . . . . . . . . .  . 
G r i n d i n g  and polish i n g  wbeel , U. B. Hyde . 
G rinding mach i nt', J. GilsulI . . . . . . . . . . . . . .  . 
Grinding machille,  Webster & 'l'OIH'Y • • • • . . . .  
G rinding machine,  W . - Robertson . . . . . . . . . . . 
GUll joi n t  pin , �r. 11 .  G n tc8 . . . . . . . . . . . . . . . . 
G u n  s i g h t ,  telescop i c , A. S·wa sey . . . . . . . . .  . 
Hurrow, S .. Steffensoll . . . . . . . . . . . . . . . . . . . . .  . 
HatTo,,", d i s k ,  O. '1' . Owells . . . . . . . . . . . . . . .  . 
Harvester,  J. N. young . . . . . . . . . . . . . . . . . . . 
H a rvesting mach i ne l'Y reel d r i v i n g  mechan-

676, 990 
676, 954 
677, 1 7 1  
677, 045 
676, 992 
676, 964 
677 , 084 
677 , 1 25 
677 , 028 
677, 003 
677, 053 
677,064 

677 , 014 
677, 037 
670, 953 
677 . 1 27 
677 , 1 49 
677 , 276 
676,945 
677 , 288 
676, 923 
677 , 1 4 0  
677,304 

ism, U .  L. Phelps . . . . . . . . . . . . . . . . . . . . . 677, 266 
Hat,  straw, E. F.  Walsh . . . . . . . . . . . . . . . . . .  677,324 
Heater.  See E�lectric heater.  
Heater, J .  M .  JetIre�' . . . . . . . .  : . . . . . . . . . . .  . 
Heating a pparatus, U. C. H a w k i n s  . . . . . . . .  . 
Heel bea d i n g  tool , 1-1 .  "'. Gould . . . . . . . . . .  . 
Hitcb i n g  post, A. A. S t a n toll . . . . . . . . . . . . .  . 
Hoist,  "\-V. F. Barrett . . . . . . . . . . . . . . . . . . . . . 
Hoist recording d ev i cp , F. M. Stanton . . . . .  . 
Hoistiug and convey ing apparatus,  cable, 

677 , 2 1 9  
676, 950 
676. 947 
676, 968 
676, 931 
677 , 286 

Laurent & Cherry . . . . . . . . . . . . . . . . . . . . 677, 036 
Horseshoe, soft tre nd , J. C. l l i g g i n s  . . . . . . . 676,894 
Hose rack, swinging,  R. D. 'V irt . . . . . . . . . . .  677 , 163 
Hydraulic p ress, C. l!'. Bu rrougb s . . . . . . . . . . 677, 1 1 6  
Incubator egg tUl'uer , W .  A .  'Yescott . . . . . . .  677, 006 
Index,  w a l l ,  A. E. Beckwith . . . . . . . . . . . . . .  677 , ] 53 
Indicator, B. A. Macdonnld . . . . . . . . . . . . . . . . 677 , 3 1 7  
I udigo and mak ing sa�l';  halogell substi-

tuted, K n ie tsch & Holdmau n  . . . . . . . . . . .  677 , 239 
·Insula tin g bush ings, machine for form ing , 

H. T. Paiste . . . • . . . . . . . . . . . . . . . . . . . . .  677,261 
Insulator aud pin, sl' ir-locking, H. Etherid ...... .  li7G 8S1 
l u ternal cow lJustiou en giIw, H .  11' . Wallmu:71 l  077 ;0-!S 
l� cgs, lunrels or casks, machine for making, 

L. M. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . 676, 914 
K nob and bell, com ui lled door, J .  W .  li'ree-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677, 1 06 
Laccs, macbiuc for cutting lJoot or other, 

I;'. W a  rLurton . . . . . . . . . . . . . . . . . . . . . . .  . 
LaCing devicc1 Si lllUlCI & Reitz . . . . . . . . . . .  . 
LaCing hook settillg machine , E. Curran . .  . 
Ladder, aerial , F. S. Seagrave . . . . . . . . . . . . . 
Ladder chair lock, step, L. Baumer . . . . . . .  . 
Lamp, W. If. & It. W. �1 iIler . . . . . . . . . . . .  . 
Lamp, acetylene gas gene ra.ting, C. W. Beck 
Lamp bu rne r, G .  L. K napp . . . . . . . . . . . . . . . .  . 
Lamp chim ney fastener, G. G lIym(�r . . . . . . .  . 
Lamp cluster fixtu re, e lectric, N. Weeks . .  
Lamp, electric, C. A .  Hussey . . . . . . . . . . . . . . 
Lamp, e lectric arc, F. M. Conway . . . . . . . . . 
Lamp, electric arc,  E. W. Rice, Jr.  ( reissn e )  
Lamp feeding and regulating mechanism, 

a rc ,  W. E .  'Valdl'oll . . . . . . . . . . . . . . . . . . .  . 
L a m p ,  i n c audescell t,  I. K itsce . . . . . . . . . . . .  . 
Lump,  portulJle vu por burning, A. I< itsoll . . 
Lamp, self-ignit i ng incaml(;�scen t ,  A. Ram-

677 , 1 47 
677, 044 
676,877 
677,282 
677 , 052 
676, 958 
677, 1 52 
677, 034 
676, 890 
677,049 
676,952 
677 , 011) 

1 1 , 9 16 

677, 005 
tH 7 . 23� 
677 , 3 1 3  

lllOSer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677 , 326 
Lamps, gasolene torch a ttachment for vapor 

burning, A. I< itson et al . . . . . . . . . . . . . . 677 , 3 1 4  Card clothing, E.  Brown . . . . . . . . . . . . . . . . . .  677 , 1 12 

g:��
r;d

�l� �:l�:�i�: !�,s1�u�t\��ona'f; ' 1: ' ii�idl: 677 , 203 If You Want the Best Lathe and Drill 
Ledger, loose leaf, E. L .  :McClu re . . . . . . . . .  677, 256 
L�tt

.
c r  opener and ej ector, E .  S. Mayla nd . .  676, 902 L�ft,?g J a c k ,  C. Bredehoft . . . . . . . . . . . . . . . . . 676, 977 

cell�f�i'fJ�
r m"al;�f��t�;i'n'g, '  'ci: 'R: . B�·l;j�·�i� : : C HOC J{ 5 Chain stay, sheet metal,  W. H. Perkins . .  . 

Chain stopper, M. A. Drees . . . . . . . . . . . . . . . . 
Chimney crim ping machine,  Wilson & Wood 
Circuit testing and recording appara tus , G. 

A. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cleaning device, J. Begley . . . . . . . . . . . . . . . .  . 
Clock .striking mechani sm, L. L. Volpo . . . .  . 
Closet and crematory for excrement, .T. E. 

Wce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677, 1 4 1  
Cloth cut ting mach ine,  H. E .  Thoma s  . . . . . . 677, 107 
Clothes line apparatus , P. N. Tryon . . . . . . .  677, 002 
Clutch, �'. A. Reed . . . . . . . . . . . . . . . . . . . . . . . . 677 , 32 7  
Clutcb and brake mechanism , J. J. Heys . . 677, 1 32 
Clutch mechanism, R. A. Cordner . . . . . . . . .  677,177 
Coal scuttle, L. 10.  Oppold . . . . . . . . . . . . . . . . . 677, 1 00 
Coin eon trolled mechanism, W. H . Pumph rey 677, 325 
Collar blanks, etc.,  folding machine for, 

A. Willis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Comb filing tool, J. Koenig . . . . . . . . . . . . . . .  . 
Com pound motor, F.  W. Jaeger . . . . . . . . . .  . 
Conduit capping or thimble, W. Ii'. Bossert . 
Confections. machine for coating, J. Mohs . .  
Conveyer, bu cket, J. C .  Hosbor . . . . . . . . . . . . 
Conveyer gravity bucket, J. C. Hoshor . . . . 
Conveyor slat wiper, B. Goldsmith . . . . . . . .  . 

677, 301 
677, 1 58 
676,897 
676.976 
676, 906 
677,031 
677 , 157 
676,983 

Cooking canned food, apparatus for, J. C. 
Winters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677, 1 62 

Copper from ores or tailings, ex tracting 
metallic o r  native, J .  C .  Kessler . . . . .  . 

Copying sheet, manifold, A. Leckie . . . . . . . . 
Corn h u sker, M. A. Peterson . . . . . . . . . . . . . . 
C.rset clasp, Hatfield & Brigbam . . . . . . . . . . 
Cultivator, J. J. Cox . . . . . . . . . . . . . . . . . : . . . . 
Cultivator and weeder, combined listed corn , 

677, 089 
677, 242 
677, 1 02 
677 , 130 
676,980 

A. J. Sutton . . . . . . . . . . . . . . . . . . . . . . . . .  677 , 287 
Cu rrent motor, alternating, R. Eickemeyer 677 ; 30S· 
Cu rta in st retcher, R. Hoffheins . . . . . . . . . . . .  676, 895 
Curtain str{�tcher frame , R. Hoffheins . . . . . .  676, 8!l6 
Cuspidor, E. Steiger , Jr . . . . . . . . . . . . . . . . . . .  676, 924 
Cutting hoard adjusting device, W. S. . 

Becket t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677,01 1 
Cyclometer, J. A. K eyes . . . . . . . . . . . . . . . . . . .  677 , 237 
Cylinder lock, E. von Marsovsr.ky . . . . . . . . .  676,989 
Decoy ing device, duck, J .  Coudon . . . . . . . . . 677 , 1 1 8  
Dental instrument, R .  B .  Power . . . . . . . . . . .  677 , 268 
Die, J. Donovan . . . . . . . . . . . . . . . . . . . . . . . . .  671, ] 2 1  
D i e  clamp and guard, J. Y .  Jobnston . . . . . . .  677 ,225 
Display box, counter, Ao' L. Weis . . . . . . . . . 677 , 1 08 
Distillation of wood, apparatus for the 

destructive, G. O.  Gilmer . . . • . . . . . . . .  677,204 
Ditching machine, P. J. Stephens . . . . . . . . . . 677 ,000 
Door check, W. L. Wallace . . . . . . . . . . . . . . . .  676,929 
Door, revolving, T. Van Kanne1 . . . . . . . . . . . .  677 , 294 Dop, Ill . L. Anrich . . . . . . . . . . . . . . . . . . . . . . . . . .  677 , 1 66 
Draw orr for syrup, a utoma tic, C.  S.  Bediant 676,974 
Drawers support, S. A t k inson . . . . . . . . . . . . . .  677 ,306 
Dredge, hydrauliC , B. H. Muehle . . . . . . . . . .  677 ,258 
Drilling and tapping m achine, radial, P. T. 

J.  Langbein . . . . . . . . . . . . . . . . . . . . . . . . . . . 676, 987 
Dye and making same, basic, }i\ Runkel : . . .  677, 279 
Dye, dls.zo, P. Julius . . . . . . . . . . . . 677, 227 to 677, 231 
Edge mill, O.  Erfu rth . . . . . . . . . . . . . . . . . . . .  676, 982 
Electric brake, F. W. Garrett . . . . . . . . . . . . . . 677, 026 
Electric controller, A. C. Eastwood . . . . . . . . .  677 191 
Electric controllers, operating means for, 

, 

F. W. Garrett . . . . . . . . . . . . . . . . . . . . . . . . 677, 027 

BUY 
W E STCOTT'S 

S t r o n g e s t 
Grip, Great
est Capaciliy 
amd DwraM!-

itu, and Accurate. 
Westcott Chuck Co ..  Oneida, · N. Y., U. S. A .  
Ask Ih�8iaW�l� �nT Ec�:��i�'[1'J.c�����g,�g; �ts:.an. 
N E W B I N O C U L A R .  

(The Trieder.) 
Small as an opera glass. More 
powerfnl tban the largest Held 
glafls. Se.nd for Circulars. · 

Q U E E N  & CO . 
Optica! and Scientijl<J Instrur 

ment Works, 
1 0 1 0  C h est n ut Street, 

NEW YORK : 59 Fifth Ave. PHILADELPHIA, PA. 

A FOLDING CAMERA. - WORKING 
Drawings showing how to build a folding- camera. A 
fici';::

ca
���:rnblcJ 
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cents. For Sale by Munn & Co. and all newsdealers. 

TH E B E ST B E N C H  LAT H E 
��rE��C!YM�gs rsc�i:��� (t;1IIi1il1llili-
�'ail Stock, '1' Rest, Face 
h���s I%ea�\\e!�

d
srg�: J;�::::::=, Plate, '1'wo Centers and 

Binder Bolt. Form of bed 
makes possible the clamping of various attachments 
;i��o:;n��!P�!¥r;i�ciu��t�h����� sfr���l fj��uf:.tt:� 
and fuller 

-w
rticulars send for free descriptive booklet. Pratt tRA'!frp�f��anit��rit8��: Conn. 

You are cordially in vited t o  visit o u r  exhibit at the Pan-American Ex
position, Machinery Building, Section No. as. 

M AX I M U M POW E R - M I N I M U M  COS T .  
I f  yon nse a pump for 

g�
e
t r �ai"�u a�

i?8b::����B 
mash, tanner's l iq uor, 
cottonseed on or fluids, 
hot or cold, thick or thin 
you want to get the 

TA B E R  ROTARY P U M P  
which  does the most work 

a
t. 

the least expense. Simply 
constructed. Can be run at 

ly. dUrable. All parts. are r�l�:C�����:Cl��
d. N::��

e
.�

t
� 

skIlled workman. Detects guaranteed. Catalogue free. 
TABE R  P U M P  C O . ,  32 W e l l s  St.,  B u H a l o .  N . Y . ,  U . S . A. 

LIqmd separator, centrifugal, M arsh & 
Heckett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677 092 

Locomotive tracl,;: sanding dev ice, B. Hen- ' 
riksou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676 892 

Loom for wea ving moquctte carpets, 'Vy- ' 
man & Hutch i ns . . . . . . . . . .  , . . . . . . . . . . .  677, 302 

Loom Stoppi l lg device, A. Lauster . . . . . . . . . . 676,988 
Loom thread parting me-ch ull ism,  .J. H .  

North rop . . . . . . . . . . . . . . . . . . . .  ( ;77, 000 t o  677, 098 
Loom s, cop winding mcchunism for ri iJuolI ,  

N .  & J. Cbaize . . . . . . . . . . . . . . . . . . . . . . .  676 , 875 
Lubrica t i n g  apparatus, W. J. I1'Ul 1 1 .  . . . . . . .  677 , 024 
Lum ber j oin ting m a ch i n e ,  W. A. F i l'stl Jrook 076,!)42 
Lumber tru i ng machhH', C .  J. L.  Mever . . . .  676 957 
Mail bag fastener,  C.  Herma.Il . . . . . .  � . . . . . . .  677;081 
Mail box, V. E. Itandall . . . . . . . . . . . . . . . . . .  676, 9 1 R  
Mail  box , G.  W .  Smith . . . . . . . . . . . . . . . . . . .  677 ,329 
Mail  transportation syst(·'m, T. W. Russell 676,91 6 
M a nd rel, expanding, F. B. Witte . . . . . . . . . . .  677 , 009 
Match, C. C. L. G. Budd e ,  . . . . . . . . . . . . . . .  676 , 874 
Match box holde,', J. )1 . Merrill . . . . . . . . . . . .  677 24V 
Match, headless, Fog & I{ irschller . . . . . . . . . . 670:88:1 
Matches , m a k ing, Fog & 1\:i rschner . . . . .  ; . . 67H, 882 
Matches, prodUCing,  C. C. L. G .  Budde . . . . .  676, 87a 
Mea su ring device, W. W. Frantz . . . . . . . . . . 677 ,074 
IHcchanical movem ent, E. W .  S w i ndells . . .  076.970 
Mpcb a n i c a l  Dlovpmcn t,  J.  A.  Lpil lTittcr . . . .  677 , :.H G 
Metal plate carrying off tuule, C. "' . llen-

l1P.tt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  077 , OGO 
Mt�tal shears, H .  J. Hackett . . . . . . . . . . . . . . 677 , 205 
Metallic cups, cups, or sim i la rly sha ped 

a l'ticlps, t ool fur m a n u fa c t u r i l l g ,  \V . C. 
"'ischer . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  677,  1 O� 

Milk or cream,  preserv i n g ,  A. V. Russell . . G76, DDO 
Mines , self-uumping cage for hoisti l lg coal , et.c . ,  from , M. Vitr. E Ul·dic . . . . . . . . . . . . . .  677 , 1 75 
Miter box, J. G. Googins . . . . . . . . . . . . . . . . .  677 , 02V 
Motor. See Compound motor. 
Motor or f'ngine,  L. Brown . · . . . . . . . . . . . . . . . .  076, D33 
Motors, oil feed device for explosive , J. A .  

Secor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677, 283 
Motors operated by heated g a s  or ail', cyl-

hider Iwad for, E. Heil'nan . . . . . . . . . . . . . 676 , 89 1  
Mowing machine, H. N a geL . . . . . . . . . . . . . . 677, 095 
Mow ing m a c h i n e  fi n g e r  bars, com hi ned clip 

and cbatillg plute for, S .  K .  Dennis . . . . .  677 , 184 
Musica l instrument sounding board, W. G .  
l\1 U S��\Z il�St'l'�'��;lt�: . P;lpp�t ' ��·l�·c· 'f&�" ��·t�� · 677, 057 

matically ope rated , rr. P. nrown . . . . . .  677 , 059 
Nail machi l lP ,  w i re,  C .  F .  Roth . . . . . . . . . . . 677 , 278 
Nailing i m p lement, hand, H. Blanken burg . 677 1 55 
Neck .ribbon supporter, J. Fox . . . . . . . . . . . . .  677 ;310 
NecktIe fasten er a n d  collar button, com-

! Jined, O. H. Peak . . . . . . . . . . . . . . . . . . . . 077. 204 
Numbering machine, F.  Sanders . . . . . . . . . . . 677 , 1 44 

��� ���t: ¥: �ei����I� : : : : : : : : : : : : : : : : : : : :  �++, g;�g 
Oil call,  Millpr & Goldstein . . . . . . . . . . . . . . . 677 ' 25 1  
Ordnance,  sigh t ing, R. W. Smith . . . . . . . . . . . 677: 285 

g!:� �,�����7:1�·
a
�t��h�ie,HW �

t
o�

b
�lTI·le�,: : : : :  : :  g+�,&g� 

O res, roasti l lg m i xed sultid, Pape & "\\Titte r .  677' 263 
Oven for lJnld n g ,  roasting, etc. , B ram- ' 

mertz & Fausten . . . . . . . . . . . . . . . . . . . . . . 677, 1 7:3 

(Continued, on paye 14) 
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METAL POLISHES. -FORMULAS FUR 

��I�����:ral;,a:;:sco�\�Y��� r�sg��;��I�ol':E��� 
CAN SUPPLEMENT Nos. I �S:', 1 :l8S and 1 :lS9. 
Price 10 cents eacb, trom this office and all newsdealers. 

YO UR BICYCLE 
May need a Dew crank han ger or higher gear. We can 

�6fttj��yc�
a
h':el�

a
W:it� ��Ttrl��� l i��r�ft�o��d cones, 

The Avery & J e n ness C o . ,  60 S. Canal 51 . ,  Chicago, I I I .  

IN DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
IT Catalogue Free. 

E .  S. R I TC H I E  & SON S ,  BROOKL I N E. M ASS. 

P A LMEIt Stationary 
and Murine Gasoline En
.Kines and Launches. Motor W8�on Fingines. Pum ping 
Engines. 

IaI"" Send for ('atalo". 
M IA N U �, C O N N .  

��A.\} � �n\\\.\'� 1»00"'-
11 B C of tbt tdtpbont. 

A PRACTICAL TREATISE.  
l'l'ice $ t . OO, postpaid to any addiress. 

Al l  }IP to (late, comprtlhensive handbook 011 the \:ou�'rtidlOl 1 ,  theory, care and. mall3gement of Telephones ;\Ild their appliunces. 
T H E O .  AU D E L  & C O . ,  P u b l i s h ers 

68 }�lt"th Avenue, NE\V YORK. 
List of contents sent upon request. 

RUBBER STAMP MAKING. - T H I S  artICle d escribes a simple method of making rubber staml?s with inexpensive apparatus. A thoroughly pra�t l cal �rtic}e written by an amateur wbo bas had ex�erl e�ce I1� rubber stamp m aking. One illustration. Contamed In SUPPLEM ENT 1 1  I O. Price 10 cents. For �ale by Munn & Co. and all newsdealers. 

GAS ENGINE 
IGNITERS 

for Marine, Stationary and 
Automobile eng-i lles. W ill 
save their cost many times 
over i '1  one year. 

Write for circulars. 
T h e  \iaru s l e  II< F i nCh Co. ,  233 E.  Clifton Ave., Cincillllati, O. 

10 DAYS' TRIAL  
t(' responsible parties. 

DAUS' TIP TOP �r��I�ff� 
wrItten ongmal and 50 copIes from typewriter . It takes an expert to tell tbe duplIcates from the original. 
F E L I X  DA U S  D U P L I CATOR C O . ,  5 H a n over S t . ,  New Y o r k  

Building Edition 
Sci¢ntific Jlm¢rican 

lU O N THLY, $2. !i 0 PER A N N UM .  

SINGLE N U illBERS, 2!i CENTS. 

� �  
'r b e  July Number contains a 

U 'ralk with Mr. John M. Carrere on the Pan-
���r!C�� �1fbD:

i
������io�

n
gih.:'ei�g���n,� 

" Colonial Arcbitecture in New York " i s  
f�i��p:g����

y G�r���:,W\ia:��gt;;�a�f�, 
illustrations. 

NEW DEPARTMENTS. 
Monthly Comment. 

Talks with Architects. 

New Books . 
New Building Patents. 

Notes and Queries. 
Digest of Current Articles. 

Household Notes. 

M U N N  &. C O . �  

Publ ishers, 361 Broadway, N ew York. 



� c itutif-ic �mtti cnu.  JULY 6, I<}OI . 'CASTINGS AND WORKING DRAWINGS 
of a Iij<ht 600 lb. A u t omobile. Can be b&l It on a 

Oxygen and nitrogen from mixtu l'f's thereof, 
apparatus fot scpa l'a t i ug, n.. P. P ic tct  677, 323 

PUP�·(H�.�� . ,&lI \):ll�'I�:II�. �J.a.J'� I.tI.i � l . � �' .  �I�:A .  �i .k.c. to, 
67 7 , 320 

. 12 ' lathe for less than �400. We SUPI ) ly castings of mutors separately. (;usolioe en�ines from 3 
� ��r:nhuf'Bl�:.;tS��aI1�:s:.l�:··trc:;,a�rlgi�a'ft,� �lT�t:� Paper boxes, mak i l lg, F.  J .  Reinhold . . . . . .  t i76. U6i� 

IIrst AutoID"bi le Supply Co. in the world. 
Paper sheets, aplla l'u tus (Ol' d l'y i l lg, O. 

Ortloff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Peep sbow, C. F. Ritcbe l .  . . . . . . . . . . . . . . . .  . 

WARREN ' S  N atu ral  Asphalt  Ston e �:�bO����.tal�� ' 1,�Vito�:;e.):� ����I.I : : : : : : : : : : : : :  
S u rfaced Ready Roof i ng.  �:��

o
C;I;(rUi�!e���I\\'�tef.: ����OlyS� I:l;�I� : : : :  

'Tbe surface i s  completed Pipe leak gland, H .  E .  Frick . . . . . . . . . . . .  . 
at LlJe factory ancl does P iston head, u u tif l' ictiol l stca m ,  J .  Im ler . . 
llOt require pajn�ln.! . Dur- Plal l ing mach ine, double !)u l'fne!.!, B. U .  
able a n d  economical . Com· Luther . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  
P�I'UI , vel� flre,pl'Oof. �as Planter, corn, J .  D. Salts . . . . . . . . . . . . . . . . .  . f , I ,I !c . , . l u.p edge. Genume 

I 
Planter, cotton, H.. L. MO l' l ' isol.1 . . . . . . . . . .  . I . l l l l i d a d. a8pbaJ�. De· Planter, haud operated corll , O. Df'ak ins  . .  

k ' l' d 1 g n e a :for applicatIOn Plate l i fter, J .  R .  Hnyes . . . . . . . . . . . . . . . . . w1t bout the h�lp ot 8 lHed vofers. P lat ing machiue catchel', C. \V. Hl' l Inett . .  . Warren C h em ica l & Mfg.  Co .• 85 F u lto n  St .• � ew Y o rk. Plow , R . L. Morrisou . . . . . . . . . . . . . . . . . . . .  . 
. Plow il ttachment, \,y. L. Buster . . . . . . . . . .  . 

CORK WALLS AND FLOORS Plow custer wheel, S .  D .  Poole . . . . . . . . . . .  . . Plow. e lectrically OI}Cra ted, C. Meissncr . . .  . . 11 C k C ' 1 i  t t Pole, trianguhl l', J. Lauz . . . . . . . . . . . . . . . . . .  . 
���

e
ar��it��ts a�d b�7id

a
:;S g�'!cc�ri�f�F t�)�i�

n
d�i-rbirr: Printer' s chase, T. J. Sheehan . . . . . . . . . . . .  . 

677, 260 
t i77,271 
677, 008 
ti7 7 , l tlO 
676, 066 
677, 109 
676,944 
677, J ;15 

677,243 
li76, 9 1 7  
07'1 , 254 
676, :J:lS 
677 , 2 1 1 
677, 055 
677, 2�5 
676,97S 
67li, U I l 
tii 7 , 247 
077 , 090 
67U,U21 

ty, artistic beauty ana economy. Printing, emuussil l�!, 0 1'  IJ r int in,; alld em· 
bossing press, .1 . Y. Jubnstul l . . .  ti77 , 2:l;>, 677, 224 

Is �::?e� :�o� ;'��d��� �nd 
PrIng"1>. 

m;��::.,� . . 
sb��� . 

d:l i  �� ,:y 
. :' �[J�.

ru
.
t�' .• : 676, 94 1 

�:�lrrO�
l'ggl�; ����'I����al���S� Printiug machiues, meaus fOL' prevent ing off-

tory fond is ex('eJ]ent for deeo- . pl'ill�i\�g i n�r Riik!1ie�}L�S��S; ' 'l;�V� I: "  h�idil�g 676, 90-1 

rative cei l i ngs and wal l s  and h . f J 1" J I t GT- 222 for the floors of houses, churches, scbools, etc., and Pl'intl�� ���I��iu t��
'
;g � Iltl ' l'���:S'�!� ' l;l:�SS'e':s� j , 

the oecks of yacht�. etc. ink ing apparatus for, .1 . Y. , lulmstOl l . . .  677, 220 
T H E  N O N PA R E I L  C O R K  M ' F ' G  CO . • 8 r i d g e p o rt .  C o n n .  Printing prcss a"drcssiug a t tacbmen t ,  

Bryall & Sinclai r . . . . .  . . . . . . . . . . . . .  G77, OGO 

ELECTRIC SEWING MACHINE MO- Print ing prcss wi�lIIg illcch"n i .UI , J. X .  
tor.-'fhe instructi " ns and numerous i l lustrations o f  de- P 

Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
taUs contained in tbis article wUI enable any mecballic P�:�1)�if!��' t ' l�b���Y� : : : : : : : : : : : : : : : : : : : :  
g�e�';,��a:e

s:
�il�� �':tc����. 

a�l't����t
t �.o�o:t��i�ls'f�: Propel ler shafts, means for ! l rcvcnUng 

this mach ine should not exceed flve dollars. See SeIEN .  break ing of. 1" . M. G u spu r i n i  . . . . . . . .  . 
T lli ' le  AMEUICAN SUPPLEMENT. No. 1210 .  Price 10 PropelleJ', vessel, H. V. B. ParkC'r . .. . . . . . .  . 
cents by mail, from tbis oUice. and from all newsd€ah�rs. �:;7

;
i���

d i
�i�ldde�� lc�

eg fl . S��!���i
t
'i
il��i.���· : : : PUillP, W. Hollum l Jy . . . . . . . . . . . . . . . . . . . . . .  . 

Pump, I,' . M. Leav i t t  . . . . . . . . . . . . . . . . . . . . .  . 
Pump buttery system, E. M. I vens . . . . . . . .  . WALWORTH 
Puwp Uox ,  Itodgers & Powell . . . . . . . . . . . .  . 
Pump, centr i fugal, J. Rlcburds . . . . . . . . . . .  . 
Pump, lubl' icutlng, E. Bluuhol'n . . . . . . . . . .  . PI PE V I S ES 
Pump or compressor, rotat ing piston, J .  

677,221 
677 , 1 79 
67ti, !JOU 

676, 889 
677 , 1 0 1  
t i77, 2:19 
677, �30 
677, 08� 
677, 1 :17 
677 . 2 1 7 
677,277 
677 , 1 0 3  
ti7G, 8G7 

are the Heaviest and 
Strongest vis'es made. 

Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677 , 1 22 
Rail bende,', W. A. Sheubun . . . . . . . . . . . . . .  677, 284 
Rai lway brake appa ratus, pneumutic , A .  

Bruggemann . . . . . . . . . . . . . . . . . . . . . . . . . .  07G, 87 1 
Rallway construction appnrn t l \s, A. F. Be l'-

na "d  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677 , 1 70 
Railway frog structure, V. AngeJ'� J' . . . . . . . 677 , 1 65 

R E N E W A B L E  S T E E L  ·;J A W S .  

W A L W O R T H  M FC .  CO . ,  
1 2 8 TO 1 3 6 F E D E R A L  STREET,  BOSTO N j  M A SS.  

n ,. ST E E L  P E N S  Il! 1,1l�!!!!fL��,. Th' B�l;;::,::':dW' 
Wo rk s .  Camd e n .  N . J .  TH E ESTE R B R O O K  STEEL PEN CO.  2 6 J o h n St . . New York. 

(b� BliSS €Itctrical SCbOOI " 
offers a. Practical Course in Applied ElectriCity com
plete in one year. O I)enS 8ep,;tember SOth. Cataiog on ��I����i'W. �.�lI..:s�l;;��:,;.p.8�'ff.al. 6 1 :l 1:ltb 

FLY P A P E R S. - FORM ULAS FOR 
Sticky Fly Papers are contained in SCIENTn�IC AM'ELU
CAN :-,U I->J' LEM EN'l' Nos. I Ua7 and 1 3� 4 .  Each i ssne 
contains severaJ recet pes. Price 10 cent.s each, f , om 
this office. and from all newsdealers. 

Every c a n  '. " \\ \ \. .! � : ' : ,' : ' :': ' :/. . A book of 
of Patton1s '0' I '  'tt. . paint 
pamt ge ar· • �' �rro' �r S kn

.
oWledge 

an teed for ' �\1\\ \ . ! .  t�, ' I sen t· free. 
five yel\rs. \ � . �  . .  ' . , , ' ." 1 " I u d u u e -
It is pure ' .... . \: ' ' I  �,/ ' '; menta to 
p a i n t  i n  � � : . ' S u n  ' :� � 

d
�!�e:6'N ���������8- � Pro o f  '.::� ��aTk�gi: co lor tints 

.�; PA I N T � MiI
W
wRr· .".kee. and white . .. (1:0 ON L Y W A TER 1l1 0TOR to blow air E=- i ll Il U Y  direct i o n .  500 I'e.vulutions r, min� ute at 10 Ibs . •  1700 at 60 lbs. presgure. Mutor, 

" .·un and Guard $14.40 cusb . · Motor and Pul· 
<l> ley $12.00 to run sewing machine, cei liue: fan, jl: etc. Adjust and. MoIne-it beLt by 'motor. 
1f A. R O S E N 8 E RG C O • Balt i m o re.  Md .• U . S . A .  

illf 
SCHOLAR-
SH I PS. 

To  Introduce the hh'h stondard o f  the 
Ameri{!';'l.n School of Correspondencf', the 
Trusteec will award n. limited number of Free 
Scholar"hips in  Electrical, Mechanical, Statton· 
ary, Locomotive or Marine Engineering, Heating, 
VentUation and Plumbing, a.nd Mechanical Draw
ing, to properly recommended applicants. 

P'l'ospectus on request. 

AMERICAN SCHOOL OF CORRESPONDENCE, 
( Cha'I'tered bTl the Commonwealth oj Mass. ) 

BOlton, � •. , U. S. A. 

REVERSING STEAM TU RBINE.-PAR-
son's recently perfected turbine for boats. Illustrations 
Showing detai lS. rontained in SCIENTU' I C  AMEIUCAN 

��:�Wt�,\�nTd ��iJ !i��ew;;��re��.
cents, by man, from 

T H E U M O N A R C H  . .  
ENG I N E=STOP S\' STEM 
is a wonderful applhince now being used by the iargest 
p1ants in the countr.v .  It can be easiJy attached to any 
en�ine or combination of enJ!tnes. Prevents " run-
����fi�es� ��a,:i���

a
�ai;

a
�:.����p�.��

i
f�

t
c:��

i
g;

n
:�:�� 

eney, from any part of the plant by simply pre88in� I1n 
electric button. No cODJ1 ection with the Governor. 
The U Monarch " cToses tbe thrott le . Over 500 in 
use. ar �end flY,. NflW lU"sllr

a
ted UutulO(lue. 

" W O L V E R I N E "  
Gas and  Gaso l i n e  E n g i nes 

Railway or l i k e  vehicles, automa t i c  coupl ing 
for ,  W .  R. Meikle . . . . . . . . . . . . . . . . . . . .  . 676, 003 O u r  

677 , 1 67 Speci alty : 

T H E  M ON ARC H  M F G .  C O . ,  - - WAT E R B U R Y ,  C O N N .  

STAT I O NARY a n d  M A R I N E .  
· ' \-.volverfne·' i s  the onl y reversible 

MarineGas Engine on the markAt. 
It is the l iJlhtest enaz-ine for its 
power. Requires 110 l i censed en 
gineer. AosoluteI1JSa/e. Mfd. by 
W O LV E R I N E  M O T O R  W O R K S . 

12 1 1 11 ron St reet, 
Grand Rapi ds. lll icb . 

Rnilway rai l  jOint , F. Ba i l l . . . . . . . . . . . . . . .  . 
Railway switch, automutic, J. 1'\. \"\T i lson . .  
Railway systcm, electriC, E. F I· l schmutb . . .  
Railway t l'uck laying a llpal'Utus, G .  Ii'. H .  

67 7 , 007 
676,888 

H icks . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  676,893 
Range and mess chest, combined. G. B .  

Donuvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Recl in ing chu i r, adjustable, \-V . •  T. Kelly . .  . 
Roll ing sheet metal ,  A. J. Dcmmlel' . . . . . . .  . 
Rooflng, T. P. Flanagan . . . . . . . . . . . . . . . . . .  . 
Rooting and making same, Borgeson & \Ven-

nerberg . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rota ry engine, T. M .  l{enney . . . . . .  677,087, 
Rotary explosive engiup, A .  T. St imsol l  . . .  . 

677 , 1 86 
677 , 234 
677 , 02�1 
677 , 1 24 

Knock
Down 

Boats of any 
description. 

AM E IU C A N  1I0A17 & M,«)U 1 N E  CO •• 
RO"V. S A I L  ANn PLEASURE BOATS. 1\inrine Station. ST. LOUlS, MO. 

THE STEAM T U R BINE ; THE STEAM 
Engine of Maximum 'Simpliclty and of Hlghest '1'her
mal F.fflciency. By Prof. R. H.  Thurston. A valuahle 
series of artic les having cuts Of some of the more effi· 
ctent engines of t.his type th� Parsons', De Laval. now, 
etc.; with exhau�tive tables .l!ivim.c the result Of tests 
and much general dlttu on the subject. Contained In  
SUPPLE'.' >:NT Nos. 1 3 06. 1 3 07' and 1 308. Price 1 0  
cents each. For sale by Munn & Co. and a l l  newsdealers. 

SYNCHRONOGRAPH . - A  NRW MFiTH- ��¥I���gm������,e· ED·EB.l'I�:,�·t . . . . . . . . . . . . 

677,058 
677, 088 
67 7 , OO J  
676. 0:35 
676, 94:3 
676,9:H 
677 , 1 26 
677,298 
676, 0: ) 1  
6 7 7 , On 
677 , 1 :\0 
677, 1 71' 
676, 946 
677 . 0 1 3 
677 . 047 
67 7 , 244 

From 4 to 200 H. P. Made in oue. two. three and four cylinder type. ']'he 
od of rapldly transmitting intelligence by tue I" It e r llate 
tng current. A full descriptiOll of the intA l l .::.tin :  ap
paratus of Urebore and Squier. 1::J t l lustratiolls. ..:o .... I BN
T un c  AMEI-t IOAN SUPP f .EM V:NT� 1 1 1 4 and l i t .) . 
Price 10 cents each. For sale by Muon & CO. and all 
newsdealers. Send for new catalogue. 

BA R N E S '  
. N EW FR I CTI O N  D ISK D R I LL 

FOR L I G H T  W O R K .  
)Ins Thcsc Crent Ad"llntngc8 : 

The speed call be instant ly  chanJ!t!d from 0 to 1 600 without. stopping or shiftll lJ( bdts. Pow{or appht!d I.:Qn bt! graduated 
to drh'e, with equtl.1 s:lfetYt the smal lest· or largest drills 
��i\�:�!� lil�sli;fllii�a�t;:�der IkrcS��311o�r. c���i���. great 

W. }'. & JNO. B A R N E S  CO •• 

1099 U u b y  Street, Rockford, m. 

Sack holder, O. Buckel . . . . . . . . . . . . . . . . . . .  . 
Sa les recordeJ', dupl icate, J. T. G llhf'J 't . . .  . 
Sandpnpering mach i ne, "'paYf'r & Poet . . .  . 
Scuffold brucket, G. 1\1 . MOOl·(' . . . . . • • • . . • • • .  
Scale, computing, C. S. Morris . . . . . . . . . . .  . 
Scraper and pick ,  combined, A. Z imulf'rman  
Scraper, wheeled, A. B. Con'y . . . . . . . . . . . . .  . 
Scythe blade hange,', M. GI l I, ·r . . . . . . . . . . . .  . 
Seal lock, H. B. Brower . . . . . . . . . . . . . . . . . . 
Seal lock for cans or bot t les, E. Tyllen . . . .  . 
Secondary battery, A. F. Mndden . . . . . . . . . .  . 
Securing two 01' more sol id bod ies to each 

othel', metbod of and means fot', W .  L. 
Chmcb l l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677, 0 1 8  

Seed hu l 1 i ng ,  reducing _ and separat i ng ma· 
chine, cotton, C .  young . . . . . . . . . . . . . .  . 

Seeding macblne, Stcvens & Gray . . . . . . . .  . 
Sett ing, cluster, R. Fuchs . . . . . . . . . . . . . . . . . . 
Sett ing up macblne, A. E. Brown . . . . . . . .  . 
Sewers or d ra ins, appliance for scraping, 

617. �03 
676, 925 
677 . 07'> 
676,870 
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. wel l qualified for electriC lighting. Guaranteed to prod uce a flrst·class 
commercial UR:bt wtthout the aid of countArshafts or massi ve fly-wbeeis. 
fu1�.�c�ti�:.
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Mari nette Iron Works Mfg .  Co. , Mari nette, Wis. , U .  S .  A .  
G .  F. WUF:ELE

R
, Genera) Sales A�ent, Cbicago Office, 301 Fisber B'ld'g. 

'b � (l Go � �A'"", .. ... � «-
POWER T R A N S M I S S I O N  MA CH 'Y • � .,\. � �� .. � � 
COAL WASH I N G  M A C H I N ERY � � �(>� 1'«-; � .. ", 

ELEVAT I N G  - C O N V EY I N G  Coal  M i n i n g  M a c h i nes 
E LECT R I C  M I N E  LOCOMOTIVES 

P O W E R CO A L  D R I L LS 
COAL H A N D L I N G M A C H I N E RY 

W. H. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . .  677, 202 

A R M ST R O N G ' S  N o .  0 TH R EA D I N G  M A C H I N E  
sew�g

S�b�,
C
t�

ln
.
e 
. .  

c
.
ultlng 

. .  
a
.
t
.
tllch��'nt , 

.
Co

�
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677 , 06[; 
Sewing machine feeding mechanism, A. A .  

Oy' KE'S "' ,.fl A T  1I' F E D  

II-
C A R B U R E T T E R .  

Throttles your eng-ine a s  e1J'ecttvely as a. 
steam engine. No smoke, no odor. no ex
trus necessnry. G unranteed. S6'lu1. for boo "· 

"O LDS" C A S O L I N E  
. E N G I N E S 

Can be attached to bench or post. 
Desl"ned for threading tbe 
��a�

I
���18�

i
b�Tts?

f
aft�Pt�0 ��ied

o
s� 

one tor pipe � to 1 inch ; tbe 
r��I�Si��l: P

i
tJ�e�� :l�e 2 ���r:r 

Armstron:r adjustable dies. Oth
er attractive features. Send for 
Ki�:

u
t?��: l�h'6!nf��S��r��f, 

j New York. Bridgeport. Conll .  
1- -------------------
6EOl'ORLESS WIMSHURST M A C HINE. 
.- 'I 'his article gives directions for making. 4 U 1 ustr� 
tlons. SCIENTIFIC AlIrERlOAN SUPPLEMENT I I  a l . 
Price 10 cents. For sale by Muon & Co. and all news
dealers. Send for new catalogue. 

S M ALL P O W E R  M O T O R S .  
This cut represent!t our small 110 volt 

Dlre(·t Current Motor with clamp attach 
ment. We make these In three sizes. 
1-10, 1·8 and 1-6 h. p. Can also furni .h 
the t l l  on fia.t base or with speed reg-nlat
In� rheostat in  base. We manufacture 
1� h. p. 220 and 600 volt )10tors. 1·8 and 
1-6 h. p. Alternatin!! Motors, Dental Mo
tors, etc. Also a ful l l ine of D. C. Fan 
Motors. sena for Bulletnt No. 1()3 S oj 
Small Motors and J899 Fan Motor IJatalol!. 
The H o l t zer-Cabot E l e c .  Co •• Bosto n .  ( B roo k l i n e )  M a s s .  

Asbesto 
Meta l l i c  

�����- Pack i ngs 

GAS ENGINE DETAILS.-·A VA LUA-
ble and fully i llustrated article on tbis subject i s  con
tain ed in  SUPPL>:M �NT No. I :l92. Price 10 cents. For 
saleby Munn & Co. and all newsdealers. 

Economica l  G as Engine Igniters 
of every description for 

il�,.u'nOnu.l'Y, lllnrine or 

A u tomobile Enlrin"J, 
Dynamos, lllalrnetoM, 
Starters. C o i  I s an d 
Plu lrs Cor either touch 
or jump spark. 

Electrical Mfg. eo.. 80 St. Clair St., Dayton, O. 

i\i€l"ritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sbade roller, C. F. F. Flos . . . . . . . . . . . . . . . .  . 
Sharpener, seissor, J. S. Sbacfrel' . . . . . . . . . .  . 
Sheet metal can, M. Ams . . . . . . . . . . . . . . . .  . 
Sheet metal , manufacture of polislwd, A .  

677 , 3 1 8 
677 , 1 04 
677 , 1 0:; 
67 7 , 0;:; 1  

J .  Demmler . . . . . . . . . . . . . . . . . . . . . . . . . . 677, 022 
Sbeet sepal'Uting, feed ing lind gll i tl iug a) )· 

pllance, C. W. Cowbs . . . . . . . . . . . . . . . . .  677, 062 
Shi ll ' S  log, Coomus & M c G ru y . . . . . . . . . . . .  677, 020 
Ships, bui lding, A. Lambie . . . . . . . . . . . . . . .  676, 986 
Sift ing machine, flour, D. R. O · Nru i l . . . . . . .  67 7 , 259 
Siphon fil l ing machine, G. I\iuttIH'ws . . . . . . .  677, 246 
Smelting furnace, electric, H. T,oller . . . . . . .  676,985 
Swoke consumer, G .  B .  Wlll lam1l . . . . . . . . . 677 , :300 
Snap hook, J. F. Ellsworth . . . . . . . . . . . . . . . .  676,981 
Snap swltcb, reversible, G .  H. Proctor . . . . . .  677. 2G9 
Soap cake tloa t, VV. Berry . . . . . . . . . . . . . . . . .  676, 865 
Soap cak�s, appu I'a tus for' inst ' l't Jng flOil ts 

In, W .  BelTy . . . . . . . . . . . . . . . . . . . . . . . . .  676, 866 
Sole edge tr immer', E. H. Erllok . . . . . . . . . . .  676, 880 
Sole leveling mach ine, E. E. Winkle�r . . . . . .  677 , 3 1 5  
Spindle, V. Belanger . . . . . . . . . . . . . . . . . . . . . .  677 , 1 54 
Spoke faCing mucbl tw, Bughf'c & Lf'sh . . . . . . 677, 1 74 
Spooler, A. E. Rhoades . . . . . . . . . . . . . . . . . . . .  677, 270 
Spoon hnving adjustul >l(' and removable 

handle, A.  St. Clair . . . . . . . . . . . . . . . . . . .  677,106 
Staging, extension t russ decomtlv(', A. G. 

Couture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sta l l ,  stock, C. �'. Smltb . . . . . . . . .  · . . . . . . .  . 
Steam bOi le l' , J. Sohnel' . . . . . . . . . . . . . . . . . .  . 
Steam,  generHting, S. M. Trapp . . . . . . . . . .  . 
Steam genera t ing apparatus, S. M .  �l' l'app . .  
Stetboscope, W .  E .  Scott . . . . . . . . . . . . . . . . . .  . 
StethosColle, It . C. M. Bowles . . . . . . . . . . . . .  . 
Stool, A. M. CulTle'· . . . . . . . . . . . . . . . . . . . . . .  . 
Stove, gas, A. G. C ramer . . . . . . . . . . . . . . . .  . 
Stove, gas heat ing, E. �L'. Bu l'gf'ss . . . . . . . .  . 
Stove, knockdown Caml), S . . 1. Cochl'Un . . .  . 
Stovl'p ipe nttachment, Luft & Burl ls . . . . . .  . 

677, 066 
676, 967 
676, 922 
677, 292 
677 , 29 1 
676, 999 
677 , 1 72 
677 , 1 80 
677,021 
677, 1 1 5  
677 . 1 76 
676,901 

Stov('s, bake oven for gas 01' gHsolene, R. 
W .  Hi l li ker . . . . . . . . . . . . . . . . . . . . . . . . . .  677, JR3 Str ip ing and ornamenting dL'v lce, W .  M. 
G lenzinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sunshade, veh icle, F. Geiger . . . . . . . . . . . . . . .  . 
Supcl'bpatf'l', W. Schmid t .  . . . . . . . . . . . . . . . .  . 
SUl'glcnl tuble, C. F. Durdano . . . . . . . . . . . . .  . 
Suspender cl ip , P. 1·1 0 11 1 1  . . . . . . . . . . . . . . . . . .  . 
Switch. Sep Railway switch . 

677 , 1 28 
677, 201 
676 , !l 1 9 
677 , 1 81 
677 , 030 

Syringe, vaginal ,  H. & H. E. Law . . . . . . . . . '677 , 001 
Table and easel, combined, W .  C. Huebner 677 , 2 1 6 
Tabid, writ ing, A. F'·eschl . . . . . . . . . . . . . . . 676, RS7 
Tabulating A Ilil Uratus, H. Hollerith . . . . . . . .  677 , 2 1 4 
TAcker, R. Eder . . . . . . . . . . . . . . . . . . . . . . . . . .  676,R7� 
Telegraphic code, C .  G .  Burke . . . . . . . . . . . . 676. n36 
Telpohone ('xcballge calling device, F. A .  

Lundquist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676, 9:)0 
1'('lepholle system, Ii'. A. Lundquist . . . . . . . .  67fl, 955 
Ticket holder, H. G. Chatfield . . . . . . . . . . . .  676,876 
Tinning machines, automat ic feed ing ap-

paratus for, C.  W. Bcnnett . . . . . . . . . . .  677. 054 
Tire, pneumatic ,  P. W. Tll l lnl'hnst . . . . . . . .  677 , 290 
Tire removing and replacing dcvice, C. G. 

DinsmOI'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677 , 1 85 
Tobacco plants, machine for crush i ng stems 

or staH:s  of, E . Questf'r . . . . . . . . . . . . . . .  676, n1 2 
Toilet a rticle, A. L. Rid!'e . . . . . . . . . . . . . . .  676, 91 5 
Tongs 01' pl iers. cutt ing, Graher & .Tohnson 677, 1 29 
Tools to the i l' bandies, means for u ttacb i nSI J. Hofbauel' . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy, H. G. CAdy . . . . . . . . .  : . . . . . . . . . . . . . . .  . 
Toy, sounding, R. Bl'ucf> . . . . .  _ . . . . . . . . . 
Tree protectlv(' tent, W. H. McFarland . . .  . 
Trolley, A. P�llmros . . . . . . . . . . . . . . . . . . . . . .  . 

676, n84 
677,01 5 
677 , J 1 3  
677, O�4 
677, 262 
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ELECTRO MOTOR. SIMPLE ,  HOW TO 
mllke.-By G. M. Hopkins. Description of a small elec
tric motor devised and constructed w ith a view to 8s)li st
ing amateurs to make a motor which might be driven 
witb advantage by a current derived from a battery, and 
wh ich wou ld bl1'I':' sufficient p( lwer to operate a foot 

S I �P��C�TYE FOR.. � _ 
AND - , 

E C O N O M Y  .' . ,. 
Write jor PrIces. 

OLDS M OTOR W O R K S .  1 3 2 8  Jeff.  Ave . ,  Det ro it . M ich . 

���h�{�gnf1 I������� r�ci�l�\����� °Sc�l������
a
l?t��: HOW TO MAKE AN ELECTRICAL 

I C A N  SUPP1"EMENT. No. 1;4 1 .  p, i ce 10 ceDts. To be 
bad at this office and from all newsdAalers. 

Furnace for Amateur's rJse.-'Phe utilization of 110 VOlt 
electric circuitR for small furnace work. By N.  Monrne 
Hopkins. 'I'h i� valuable article is  accompan ied by de-

�8u U S E  G R I N D ST O N E S  P ��:
d
c:ri'��I�,��";i��,� ��:t!�

g
��gal:'v"���e�

h
lh ��� 

l1 so we can SUpp ly  you. All  sizes use ?� t.ools.� �1 '�iS !"rt!CI� is contaiped in SeIENTTFJC' 
I n O ll ll l t' c l  and lI u Ul u ll l i l ed .  alway@ � M E n. rCA N -..; U l  �L«;M I'�N1� No. 1 1 8�. Price 10 cents. 
kept in stOCk. R�member, we make 8 F or sule by M U J'IO N  & C.O., . Rt Broadway, New York City .  
specialtyof selecL�nJl stones for nIl spe- o r  by  any bookseller 01 newsdealer, 
cial purposes. nr Ask for cataloQut I T b e  C LEVELAND STONE C O. BY-THE-BYE.  W H EN Y O U  BUY A BICYCLE 

2 d  F l o o r .  W i l s h i r e .  C l e v e l a n d . O .  �dsili.�tl���mb�u[b!be best, 
S I G N A L I N  G THROUGH S P A  C E I elt!� '�!�'�"�!�;I. " without wlres.-An artic le by W. Preece. describing the The uQueen" is for II Indy . new Marconi system of teiegraph ing without w i res. No better built wheels 011 6 i l l uslrations SCI ENT1 F t C  A M F.IUCA N SUPPLEMENT the Illsrket-every rlderl��I�.Ii{ 1 1  � 4 .  Price 10 cents. For eaie by :a.lunn & Co. and all 8Iltistied . Thoroughly up 
newsdealers. I �1 1���;�tsi�f ���r�I�':���i:��:: 
Braddock Hydraul l'c and Steam Pack'l ng Co 

. Put t�",'lr .. by ,killed 
III CJ • .. . worklllcll Prl(;e�. ',;$5, .llId,$40 . 1 1 1 \l�truted Catlilogue free on ll�pl lc�t l.n . 
QI= � Z Braddock, l n . ,  U. S. A. I T i l E  \V M .  I I EN G E U E It CO.,  U u trllio. N .  Y •• U. IS. A.  � iii '; @ J oltn C. I'. .f onc". Proprietor, 

"': _  :J • M A N U VACTURKR OF 
= ,,:e Hyd rau l ic a n d  Steam PackI n g .  
-o X  t I Incl udlD� �rhe .. James " Hy· 

, D L H O L D E N  
� �  � Pack ing, and John C. F. J ones' 
� � S ill draul ic  and Steam Hammer S .REAL E STATE TR UST B LDG PHILA . PA 

REGEALED ICE MACH INES o.. " :c  Patellt " U  n 1 Q u e  I J  Packing. .s: c.o S Universall y  used t..y the most 
�t(� IJ�i�:tWt��!:.el Plants In tbe 

I 
� ( [  rt R S T  PA [ S t l E. N T l r t C  A M E R ! CAN SEPT  2 1 8 9 �  

;;: � ."  • Sample jot Export jurnished A T OB LE -, to  � on applicat lfYIl . U OM I 
M O R A N  f l E X I B L E  J O I NT 

tor Steal", A i r  or lJi q u i ds. 
Made in all sizes to stand any desired 

pressure. 
M o r a n  F l e x i b l e  Steam J o i nt Co .. I n c · d .  

149 East 3d St  . . LOUISVI LT"E. Ky. 

per on nre exttnsz.uisbment. SC I ENTIFIC A M ERICAN 

I SUPPLF.>IENT 1 1 :J I .  Price 10 cen's. �'or sale by 
Munn & Co. and all newsdealers. . FRANK MILNE, 

STEAM BOI LERS 
Tbese BOilers are made of fire 

bux steel , whtch has a tensi le  
strenllth of 55.000 jlOunds. A 
double butt strap seam is used. 
'l'he bottom end of shell i s  Hang· 
:rs�

o 
t�e

e811��r�
e�2 ' d ir��:::�f� 

expansion between sbell and 
copper tubes. F.acb boiler 1 s  
tested to GOO pounds C. W. P. 
Can also furnish boilers with 
seamle�� cold drawn shel1. 

EVERETT. ItIASS. 

? ? ? . .. . 

What Do You Want To Buy ?' 
Ttuck, car, W. E. Prindle . . . . . . . . . . . . . . . .  . 
Truck, tal'm, J. A. Ashlpy . . . . . . . . . . . . . . . . . 

677 ,042 We can tell you where to buy anything you want. ���:gr� Write us for the addresses of manufacturers in ANY line of business. 1.'l'uck ,  ra i lwuy car, G. J. Capewpll . . . . . . .  . 
Trun l� nnd wri ting desk, convertible, L. E. 

Bccklngham . . . . . . . .  : . . . . . . . . . . . . . . . .  . 

(Contmued 00 JlGQe 15) 
677, 1 1 4  

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. . 
; MUNN & CO., Publl.sbera of tbe SCIENTIFIC AMBIUCAN, 36 1 BROADWAY, NEW YORK •. 
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T H E  O R I G I N A L  A N D  G EN U I N E  
. 

: . :  
Rubber Goods. Perfectl y imi
tate l ine . l .  A re durab 1 e anf) 
keep white. 'l'bey go to all 
parts of tbe Globe. Write for 
Cat.alog. W e  w a n t  Agents 
every w b ere. l\l'f'd only by 
W i n d s o r  C o i l a r  & C u ff  Co. , 

W i ndsor ,  C o n n .  

DRY BATTERIES. -A PAPER B Y  L. K. 
Robm, treatin

a 
of open circuit· batteries, h istorical dry 

���t:�!;Sbatt�r �1'�oWlr'8b�;\�il��: a�Jl���e��cPean
t�erJ'f 

dry cells.  'VitL th ree i I I ust rat iO l l s . Contained in SCI
EN 'fU'IC AM Elt l C A N 8 F P PL E M E :.I T . No . 1 U U 1 . Price 
10 cents. '1'0 be b ad at t llis office and from all news
dealers. 

A G R A D U AT E D  Automat ic  R E D U C I N G  VALVE 
Physicians. Surgeons. Jewelers, Dentists. 

Artists. Brewers. Bott l ers, etc., in fact all 
users of power require tbp. 

AUTOMATIC REDUCING VALVE. 
Graduated to regulate t he  pressure exactly 
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known tha.t retains a uniform low 
in(ielleuLde'nt uf varying h igh pJ'e8�UI'e-, 

u c i n g  Valve C o . , 1 2 5 la Sal l e  St . . C h i cago 

1 0  P ER C E NT. To 50 PER C E N T .  S AV E D 
on all makes of 

CA M E R AS 
Headquarters for Buying. Sell· 

tog and Exchanging Cam· 
eras or Lf"nses. 

P H O T O G RA P H I C  S U P P L I E S  
o f  every desCliption. 

bargain s  we otr�r will  
Burprise you. Write for OUI' 

68-page ill us. catalogue and barl2ain list- mai led free. 
Dept.2. N . Y .  Camera Exch a n g e .  1 1 4  F u l ton  S t . ,  New Y o r k  

SENSITIVE LABOR ATORY BALANCE. 
B y  N. Monroe H opk ins . 'l� b i s  I I  built-up " labora.tory 
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by any amateur skilled i n  tbe use of tools, ::wd it wi ll 
work as well as a $125 balance . The arUc1e is accom
panieo by ctetailecl work ing ct t'llwi ngs showing various 
stages of the work. 'rh i s  arti cle is contained i n  Sl:I E N 
TU'IC A )I E U I C A N  8U Pl-'L I:: )lB�T, No. 1 1 84.  Price 1 0  
cents . F o r  s a l e  by l\l U � X  & Co . •  361 Broadway, New 
Y ork City.  01' any bookseller or newsdealer. 

The cyclist who has 
not used the MOR
R O W  C O A S T E R 

does 

know the j o·y s 

cycling. It will en

able you to coast all 
hills with safe:y,  and 
have absolute control 

of your wheel. Quite 

as g reat a luxury on 
the level . 

THE MORROW COASTER 
BRAKE has given cycling new in
terest. More than 200, 000 in daily 
use ; every o n e  gh'ing satisfaction. 
Guaranteed for full riding season. 

Ask your dealer, and if he can
not supply you, write us. 

Ill ustrated booklet �rce. 
Manufacturing Company. 

ELnlRA, N. Y. 

50 Y E A R S '  
E X P E R I E N C E  

Anyone sending a sketch and d escr ipt ion lTI a y  
quickly ascertain our opinion free w h et,ber an 
invention is probably patentable. Communica· 
tions strictly confidential . Handbook on Patents 
sent free. O l dest a�ency for securing patents. 

Pat ents taken t hro u�b M U ll11 &, Co. recei ve s·peciaL noHee. witbout cbarge. in tbe 

Sci�ntific Jlm�rican. 
A hand som e ly i 1 J ustrat,ed week l y .  Lanrest cir
cu la.tlOn {\[ a n y  scientitlc journal.  'rerrus.  $3 n 
year : tour month s , $1. Sold by a l l  newHdealers. 

MUNN & CO . 36 1 Broadway. New York 
Branch Olllce, ti:I6 .I' lit.. WublDcton. D. Co 

J t itutifit  �tUtritan. 15 
TUl'hillf', fl uid I J l'pssun',  L'" I1odgkinsou . • • •  617 ,082 
'l'Y Pl' n l ld h n h l l ' r  t 1 I I ' I' t 'fol ' , \V . liel'l'i . . . . . • • .  67U,!l75 
'l'ype t l i :!i l ri h H t i l l J;  l I w t:h i l i l ' ,  N.r d a h l & B a r-

l i l lg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U7l i ,nOB 
Type w r i t c r  l' i lJlJo l l  fet'u lU l 'ch a l i i sw , B. A .  

llrooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677, 1 1 1  
Type w ri t i ng wach i nc, B .  A .  Hrouk s  . . . . . .  U77 , l J l'. 
Tyvc W l' i t i u g' ,  t y v c  sct t l l l ;;' ,  ur ll l l a lugous 

m 3. c h i n e  allu t c 1l'g l'a p l l l c  il lJ l >H r a t t ll:l,  P. 
ll. \V. K e l'shu w . . . . . . . . . . . . . . . . . . . . . .  G77 , 31 1  

U m u l'e l l u ,  fold i l l g- ,  U .  \\" . Jo' I· il:lbic . . . . . . . . .  li7 7 , J9� 
U vllo 1l:ltel ' i l lg u l)pa l'H t ll s , A .  F I·t'scll l .  G7li, SS-t , li i li, s..�6 
U pbulstery ,  A. l,' rcl:lchl . . . . . . . . . . . . . . . . . . . · l i i li, S� 
V a l v l ' ,  1,'. L l l' i l l l l e l l  . . . . . . . . . . . . . . . .  U7 7 , u7 t ;  to l i , 7 , U7:-S 
V a h'l ' ,  0 ,  J. J ub nsuu· . . . . .  , . . . . . . . . . . . . . . .  U77 , U� 
V a lve,  a l a n u ,  H. A. F i s k t' . . . . . . . . . . . . . . . . .  U7 7 , U7:! 
V a lvc a u u  v a pur t u lJl',  thermost a t ic, A .  l\. i t -

s u U  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U77 , 3 1 2  
V a l ve u t ta c h m c n t ,  A .  Th ieL . . . . . . . . . . . . . . ti7U, !:.I27 
Vulvl ' gcUI ' , e x p los i v e e n g i n e ,  H . .i\1 . .i\lcUu l l  U7 U, �07 
V a i n ' ,  stcalll  a c t u a ted, }{,ceucl' & FI·e v i lie . ijTI ,;)2� 
Va rl l ish lll a k i l l g  �t t Jpa l' a t u s ,  Uou}JCl' & llj t, l'-

n'gau l"(l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677 , 1 1 7  
Veb i c le l'lH l I l i l ig gear,  \V . F .  Dudge . . . . . . . �77, 06S 
Veh icle wbcl' l ,  K McCol l v i l l e  . . . . . . . . . . . . . .  ti77 , ::n u 

I E LECTR ICAL  E N G I N E E R I N G  
TAU G HT B Y  M A I L .  

I 
Write for o u r  Free Il lustrated Book. 

.. CA N I BECOM E AN ELEC. 
TRI CAL ENGINEER ? "  

\Ve . tt-!iI'h E lectrica l Engi neering, Electrw Llghtin�. 
ElectrIC Rall wH.ys, l\' l echan iclll £Dginee,ing Steam Engi 
neering, !\l echanicnl Drawillj!, at your ho'mt! by m al l .  
l ustitute i l l i lorsed by Thos. A .  Edison :lTld others. 
ELEC T II l C A L ' EN G I N  E E U  I N STI TUTE, Dept. A ,  240·242 \\' . 2ad St • •  Nt'w Y ork. 

V e h i cle wb('I.. . 'l ,  road ,  H. H uu ldswu r t h c t  al U77 , :l 1 5  

VCl l(N �:�i111�ll c� I� I.I�! •. . .  ��l� I.I �� I: . .  ��I.I � I.·�I.I��I� . .  �: 67 7, 1 89 Sparki n g  
V t'ssel h u l is,  a lJ p U r u t l i s  ful' c lea n i l l g' .  a1 . A.  _

__
_ 
P
_
l u
_

g-'-_____________ � __ _ 
,"V ANTED, D R AF'l'S M A N.-A. COM PETIT I V E  F.X-

aminatioD of appl i cants will  be beld at the Navy 
Yard. Norfolk. Va., July 16, 19m. for structural steel 
w ork draftRman at $1,50tl per annum. lfor application 
and additional information, address .. Commandant. 
Navy Yard, �nrfolk. Va." 

& A .  L. S t u l l l p  . . . . . . . . . . . . . . . . . . . . · . · .  67 6 , 926 
V l , t t ' l ' i r l H l'Y uhste t ri c a l  i l l s t L'lllUe l l t ,  0. G auel . U7 7 , I YU 
\Vagol l iJroke levcr, F. ll. Cool .. . . . . . . . . . .  U7 7 , UtiJ 
\V U g- O I l  jack, D. E. De Lape . . . . . . . . . . . . . . .  ti7 7 , UG7 
\V UgOI I  r u n n i l l g'  g'l' U I" ,  .1 . i\lock ,  Sr . . . . . . . . . .  li7 7 , :l5� 
\V a t c h .  s telll w i n d i n g .  A. A l l z e l e w i t z  . . . . . .  U77 , 1 5 1  
'V a t e r  COO l i l l g  tOWl' I", G .  J .  K e nnedy ()7 7 , 2J5, ti7 7 , 236 
'Vu t e r  Sll PI) ly systel l l ,  J. F .  B a r k e r  ( re isslle ) 1 1 , H 1 5  
\Ve i gh i n g  m a ch i n l' ,  u u tolll u t i c .  O .  Hoepne r .  G77 , :H 3  
\"h ee l .  See G ri ud i ng awl polish i n g  wheel.  
'Vbt!c l ,  C .  \V . C ross . . . . . • . . . . . . . . . . . . . . . . .  G77, 1 20 
\\'beel repairing dev i ce , H. \V. D p l l h a tu . . . .  Gi7 , 1 .'S;) 
'''heel r i m s .  apparatus for ut' I H .1 i n g'  I l l t u  

c l rc u l u r  f o r m  metullic,  Ric1l3 1'd son & 
PI· ice . . . . . . . . . . . . . . .. • . . . . . . . . . . . . . . . . .  G77 , 1 42 

"'beel scra pe r, P. C. li'ogcl st l'olll . . . . .  , . . . .  (;7 7 , u7;) 
'Vinding, m easuring , a n d  severi l l g'  m u -

676,973 
U7U,094 
R77 , 27 3  
U77, :l74 

c h i l le r)" D. U. Baker . . . . . . . . . . . . . . . .  . 
W i nd la ss , portable , M. O ' [( l'efe . . . . . . . . . • . .  
\Vindmi l l ,  M .  C .  Rob b i n s  . . . • • . . . • . . . .  _ . . . . 
'Vindow, H. li. Robe rts . . . • • • • • . • . . . . • . . . .  

DESIGNS. 

Bol t ,  W. M.  Monroe . . . . . . . . . . . . . . . . . . . . . . . .  34, 60 1  
B g g  beu te r mem lJPL', \\' .  U .  BrOW l le . . . . . . . . .  :H, UDO 
Glass light ,  p ri sm . l lk , S.  M u rc · l Is  . . . . ;)-I, 6!JH. ;H, li!J7 
G lass, sh eet 0 1' p la t t' of, B ruga n & � l u l lu(;b . : �-l, 608 
H a t  holder, A. C .  �l i l l s ,  J r  . . . . . . . . . . . . . . . . .  ;)-t, G99 
Horseshoe p a d ,  J. A .  Blick . . . . . . . . . . . . . . . .  34, 692 
K,·y guu l'd , A. J. Ra ul·L 't  . . . . . . . . . . . . . . . . . . . 34, G;;7 
Lamp g lobe ,  R. M. D i x o l I  . . . . . . . . . . . . . . . . .  34. 685 
M a tch scratch p l a t e ,  H �l \\' & H H l"t Ill U lI l l . • . . •  · iH , 686 
Susb fa sten e r h ook , w indow . O .  C. U u rd l le r . 3-t, 689 
Sifter f l'ame, sand.  l�'. L. J:: j )C'rha l'll t .  . . . . . . .  :H, 6DG 
Stock i n g , J. H. Bladz . . . . . . . . . . . . . . . . . . . .  34, 700 
T ricycle frame, G. W. M i l l, · L· . . . . . . . . . . . . . . . .  �4, 6D3 
'Iype w riti ng m a c h i n e  riblJon SIJoo l , 1.\ G .  

\Tolger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  
Wagdn body, F. L. Da v is . . . . . . . . . . . . . . . . • •  

TRADE MARKS. 

34, 088 
34 , 694 

A d vert i sing m eda l s . C. M. M a r t i n  . . . . . . . . . .  36.622 
Bicycles,  tricyclcs, and ports t b e reof a l ld 

a ccessories tbereto, S t e a r l l s  Bicycle 
Agency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,657 

Bread,  bi scu i t , cakes, a mI craclw l"s, Oetel's 
B L'ead Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 6� 1 

Calcul a t i ng m u c h i lleS, l\l a l l ll l H I I I l  Ad dogra l)li 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36, 650 

Cign rs, Sa x uy & Co . . . . . . . . . . . . . . . . . . . . . . . . . ;)6, 0:30 
Cigars, c iga rt't tes, aHd chpl'Oots, I udc pcnde l l t 

Tobacco Co. of B a l t imore C i t y  . .  , . . . . . . . 36, 631 
Cove rings,  cpl'tu i n  ll a Illl'd p l'otectivp,  H i lJba n l ,  

S pence r , Bartlett & Co . . . . . . . . . . . . . . . . .  36. 647 
Devi ces for certa i n  named PU I"POSf'S, C. J. 

Tag li abne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36, 640 
F u s t p l l i n g  devices ' for wea ri ng a p p a rel,  

.J a m e s  V .  "'a shburne Co . . . . . . . . . . . . . . .  . 
FEoll !", Cupc Cou n ty )1i l l ing Co . . . . . . . . . . . . .  . 
Fnod . stock ,  C. (;C'n g  . . . . . . . . . . . • . . . . . . . . . . . .  
G loves , .Jounwll Y & -Bu rn ham . . . . . . . . . . . . . . .  , 
( � l"ai l 1 dr ins, B ick ford & H u ff m a n  Co . . . . .  . 

36, 623 
36,6�2 
36, 645 
36, 624 
36, 658 

Hydran l i c ,  pnl'umatic ,  and e lect ric ma-
ch i nc l'�', " Long A r m "  System Co . . . . . . . .  36 , 652 

K n i t ted gnrments  a n d  l\:n i t ted fal Jrics, Ij� l k  
K n i t t i ug M i lls  C o  . . . . . . . . . . . . . . . . . . . . . .  36, 626 

K um nwl.  E. C li sen ier F i l s  A i n e  & C I C'  . . . . . . .  , 36, 633 
L u b r i c u tors,  G ly c o  l\fetal l  Gesellscb n f t ,  G .  

M .  B .  H . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  36,648 
Medicated tablet,  curative, Arthu r  Remedy 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36. 6�7 
Medicinal remedies. B.  S.  �lcKean Co . . . . . .  36, G38 
Med i c i n e' ,  ce r t a i n  named,  A. D. Loa l' . . . . . .  , .  36. 639 
Metal ,  bea ring,  Frictionless MetD1 Co . . . . . .  36.651 
l\J e t n l  goods, cert a i n  named, Russe l l  & 

E I'win Mfg. Co . . . . . . . . . . . . . . . . . . .  , . . . . .  36. 65:1 
)let a l s  nnd IH� c k i n g  rings, babbi tt , G. E .  

l\(I I"-Z,\" . . . . . . . . . . . . . . . • . . . • . • . • . . • . . . • . •  36, 654 
1\'[otb dpt'ltroyprs, Boyajian Bros . . . . . . • . . . . • •  36 , 646 
P i ll IlOS,  F nl n k l i n  P i a no Co . . . . . . . . . . . . . . . • . .  3!). 660 
Rheull lH t i (' (' \1 1.1", l\fun tzel Drug Co . . . . . . . . . . 36, 640 
S a l t .  U. N. S k i l l n e r  . . . . . . . . . . . . . . . . . . . . . . . . . 36, 64R 
Sheeti l lgs nnd d rl l l l nj!s , Piedmont M fg. Co . .  36 . 629 
Rhf'C" t i ngs a mI (lril�s, Orr' Cot tOIl Mills . . . . . . . .  36. 628 
S i l k ,  rHw, Yokohama J{ i - I to  G ompi Kwaisha 36, 627 
Rk i rt s . ludies'  d ress, E. Auerbach & Co . . .  36,625 
Sp r i l l k l t� 1' ��'stem apparatus, I ntern a t ional 

S p l'i nkl � 'r  Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 659 
'Ponie ,  B. F.. � L1 t herl"nd Mpdlclne Co . . . . . . . .  36, 6�6 
Tonic , 1 I 4 " 1 ' \, f' . D I'('xf'1 Dru� Co . . . . . . . . . . . . . . . . 36. f):�-t 
"rol l i ('s, \Y in tC' l"sm ith MediC' ine Co . . . . . . . . . . . .  36. 635 
Veh iclf 's ,  a u t o m n t i cally propellpd. New York 

Motor Vphiclf" Co . . . . . . . . . . . . . . . . . . . . . .  36, 656 
Veh i clf's. splf-propelled roa d . Overman Auto-

mobi lf' Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, fl55 
Whisky, W. MIIPh leisen . .  , . . . . . .  , . • . • . . . • . . .  36. 6:�2 
Yea s t ,  com pressed, F. H, Philbrook . . .• • • . . .  36,644 

LABELS. 

"Dr. Town s' Epilepsy Cure , "  for n med icine , 
"r. Tow n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,404 

" I ndf' l )f'lu.1l' l Ice, " for c iga l's , A. G .  SChulz 
& Cn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,482 

" J n spct� 'n d , "  fo r an insect ic ide , D I'e'schpl' & 
Atlalll� . . . . . . . . . . .  , . : . . . . . . . . . . . . . . . . . , . . 8, 497 

ULot u s  COttOIlS, " for cotton goods, R. B .  
TrOll t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. 408 

":Ma ck ' s SUI'e Df 'tl th to A n ts, " fOl' un ant 
cx t f'l·rn i l l n tor. G. 'V. McDuff . . . . . . . . . . . .  8 , 406 

"No-:\l o- RoH ch , "  fOI" un Insect powder , A .  
'VortUl n n n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 405 

"Pa tf'n t S a t i n  G l oss Hyd l'o Cfl l"hol1 G n s  
Bhl (' k . ' ·  f o r  gil S bl n ck , L. Mfl l't i n  Co . . . . 8, 488 

"Pom iw i ll l l Massflg'f' C I'f'Ulll Hml P. k i n  Food , " 
for H sk i n food , 11'. \V . Stcchf' r . , . . . . . . 8, 40:\ 

"Quite Righ t , "  for cigurs,  A m e r i c n n  L i t h o-
j!1'I\ ])h i c  Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. 483 

"Roya l (; fl l·t f ' I', "  for c i ga rs , Ame rican Li th o-
g l'!L p h l e  Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. 486 

"Royal G rn c1f', t· for cigu l"s, A m e r i c H n  L i t h o ·  
g l'a l'b i c Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 484 

"SUllset Ca rbon �'orks, " for ca rbon , L. Mar-
t i n  Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 . 487 

"The G f' l'm l('i c1 f' Tooth 'W n sh , "  tor au n n l l -
sf'J)t i (' .  O .  B .  Brunn . . . . . . . . . . . . . . . . . . . . .  8, 4!)2 

"2 Rnc 0 , "  for ciga rs , Ameri can Lith ograph ic 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 48;-; 

"Val. B i n t z '  Sons' SOll1 bl(' G raph i te, " for 
I' I·a l)blte.  V. Blatz· SOliS . . . . . . . . . . . . . . . . . .  8, 489 

""'hite Fawn N a t u ra 1  Sparkling Litbia 
�Tater. " for l i t h i a  wntpt',  D. TJ. Ormsby . .  8, 490 

"Wh i t� Fnwn N a t u ra l  Rpnrkltng Mineral 
W a ter, " for mineral water, D. L. Ormsby B, 491 

A printed copy of the srocificntion and drawing ot 
any patpnt in  tbp f01'p�oin g  list, or any patent in  
pri n t  I ssued since 1 863, w i l l  be turnished from 
this  office for ]0 ef'nts . In ordering please state 
tbp n3mf' and number pof the patent desired, and 
rf'ml t  to l\:hl1l 1 l  & Go . .  3m Broadway, New York. 

ACETYLENE GAS AND CARBIDE OF 
(;:aJci�m.-AI l  about th� l Ie�v t J,l uminant. its qunJ lt ies, "hel l l l.st)'y, Jlressure o f .l 1 q � efl;1ctlOn , its probab1 e fut.ure, t::xpel'l.ments .p� r·fOJ.ffied With It. A most vahmble series of . articles. �IVlllg . 1 11 cOlIl l J lete torm the pu rt lcular::! of th n� hubject. Details  of furn':lCes for making th .. carbide �us generators. gllSom e tE.l's, lJul'ners. etc.  Contained hi tSC I E N TU' IC A 1\l "� H ICAN :::; U PJ·LEMENT Nos. 9�'�.  
1 11 0 4 ,  I II !"., I O !� .  I n I 4 .  1 1 1 1 ;') ,  ./ 1 1 1 6 .  I n � 'l .  I n .! !) .  I I 1 .J�,  1 1 1 ') ' , 1 1 1 (;4. 1 1 1 7 1 ,  1 11 ' � ,  1 IIS�. l " ��: ] \1 �)'1,� '

1 ����� i  ·Jt':t�··.!W��,d � ���: Jrl��iO cents eacb. by mall. from tbi8 office. and all newsdealers. 

WE L L DRIL�ING 
M a chmes 

Over 7 0  sizes n n d  styles, for d ril ling either deep or 
shnl low wells i n any kino of Hoi l or rock. Mounted 
on wheels or on si l ls. \V ith engmes or horse powers. 
Strong, simple und d u rabl e. A n y  mechall lc  can 
opera-te them easi l y . t3E"nd for catalog. 

\VI L I.IA lll S llltOS.,  I thaca, N. Y. 

Slide valvE", l i n k  
piece. CU8t i ron 
bored for �·in. 
S J i cl e� of b ronze metal. 
with roller bal l -beal'i nKs. 
pi ece. (J\' l inders covered . 
ment. Engine col u mns tini 
enamel. Under 1:>0 I bs. pressure 
velops 8 h. p. Neatly, compact lY. 
made. BelSt on t h e  market. Price � I atalog f'I'ee. 
JOHN R. K EDI, Bulli.lo, 

American Sheet Steel Company 
Battery Park Building 
New York 
Manufacturers of all varieties of 
Iron and Steel Sheets 
Black and Galvanized 
Plai n and Painted 
Flat , Corrugated and 
" V " Crimped 

Apollo Best Bloom Galvanized Sheets 
vV . Dewees Wood Company' s  
Planished Iron 
W. Dewees Wood Company's 
Refined Iron 
Wellsville Polished Steel Sheets 

EVOLUTION OF' THE AMERICAN LU-
comotive.- 8y Herbert '1'. W alker. A valuable serips 
by a mem ber of the National Rai l way Museum Commit .. 
tee. 'l� b e  locomotive from 1825 to date is described J\nd 
Il lustrat.ed by careful drawin"s, jIlreat attentioll being 
given to historical accuracy. 21 i l l ustrations. SCIEN .. 
T I Io-'IC A MERI CA� �UPPLE l\I };NTS 1 J l 'l . I l i a. 1 1 1 4 . 
Price 10 cents each. li'or saJe by lU uon & Co. and all 
newsdealers. 

JOHN D. LONG. Secretary of tbe Navy. 

I N V E N T I O N S  P E R F E CT E D. 
Accu rate M o d e l  a n d  T o o l  W o r k .  Write f o r  Circular. 

PA R S E L L  & W E E D .  1 2 9- 1 3 1  West 3 1 st St •• New York.  

GASOLINE AUTOMOBILES. - V ALU-
able illustrated articles 011 the above subject contniD i n� 
1�'Y-'6�:;::'�f

s
E��·l��s�]0�9�:�'k7

e
6':'i'tl9'N·���

n
i3ili . 

PrI Ce 10 cents each. For sale by Mnnn & Co. and all 
newsdealers. 

L I G H T  MAN U FACTUR I NG  
AND EX P E R I M E N T A L  W O R K .  

SPECIAL M A C H I N ER Y .  A U T O M O B I L E  PARTS. 
OTTO K O N I CSLOW , C LE V E LA N D ,  O H I O .  

M O D EL AND E X PER I M E NTAL W O R K .  
Electrical and Mechani cal Instruments. SmAll Mach'y. 

E DWARO k l E I N S C H M I DT .  1 2 2  F u l t o n  St . ,  New Y o rk . 

Expe ri m e nta l  & M ode l  Work 
Oir. & admicl' !ru. Wm. Hal'dam & Son.45-51 Rose �t.. N .  \ . 

N D V E L  T I E S  & PATENTED ART I C L E S  
Manufactured b y  Contract. Punch inll Bies, Special 1\1a
c b l n ery. E. Kon il/slow & Bro .. 181 1:leneca St .. Cleveland ,O. 

BlCYCLE TIRE REPAIRING. - THE 
Mending of Single 'l'ube "rires . - A practical article i l iustrattnji! the method of inserting patches and plugs with pliers and plug�ers, together with rubber band pluJZJZing aud tbe use of puncture bands. 9 t11ustrations. Con .. 
tained in SUPPLEMENT 1 1  O�.  Price 10 cents. For sale by M nnn & Co. and all newsdealers. 

MODELS!CHICAGO M O D E L  WORKS 
11.9 E MAOISON s r CHICAGO IL L ESTABL ISHED 1867 WR TF F O R  CJIlA L C , Cl E  O F  M Il O E  .. S V P P'U E S  $75 Month and Expen ses; n o  experience 

needed ; position permanent ; self-seUer, 
PEASE M FG. ('o . , Stat'H I0. (;lncin�att; O. 

VOLN EY W. MASON & C O . ,  

Fr ict ion Pu l l eys ,  C l utches & El evators 
P R O V I D E N C E . R .  I .  

Cement Books .  �g7����� 6g�����I���eB; ment & Steel ,5Oc. j  Constitution of H y draullc Cpm ents 25c C e m e n t  a n d  E n g i n e e r i n q  News,  162 La Sall� " •. , ChiC8I(O: 

I CE �n�C�m:�\ 'iif��jl�rn�:,:.
in

'il'J3:C'V'i'L�J;;� 
i\U'G. co . . oW Clin l on Street. M ilwaukee. Wis .  

Steel Sprocket Chat"us MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

� Send 26 cents for fob. $1.80 per dozen. 

I N D I A N A  C H A I N  C O M PA N Y ,  • • I N O IANAPO L I S .  I N D .  

ExpeIiInentaI Science 
By GEORGE M. HOPKINS. 

20th Edition Revised and E nlarged. 

9 1 4 Palres, 820 Illustrations. 
Price $ 4 . 0 0  in c loth ;  $ 5 . 0 0  in half m o rocco.  postpaid 

'l'BIS is  a hook full of 
interest and value lor 
Teachers, S t u d e n t s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. l'his splendid 
work gives young and 
old something worthy 
of thought. I t  has lu
fluenced thousands of 
men in the chOice of a 
C3reer. It will give any
one, young or old, in
fonnation that will en
able him to compre
bend the great i m 
provements of the day. 
It furnishes sugges
tions for hours of in
structive recreation . 

Send for l arge Illustrated Circular 
and complete Table of Contents. 

M U N N  & CO. , PU BLISHERS, I  
Office of the S CI E N T I F I C  A M E R ICAN, J 36 1 B R OADWAY , N E W  YORK. 

E .  V .  BAI LLARO . Fox B l d g . ,  Fra n k l i n Square.  New York .  
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de .. ful money-maker. Every householder a buyer. 
E. DENNE. 124 Rob inson Street. 

Winni peg. Manitoba. 

S T A T L E R ' S  A.!e�rc·an H O T  E L 
T h e  Largest in tbe W orld. Send for map of 
city and Exposit ion j!rounds , also folder telling bow to 
secure guarant.eed accommodations. 
F.  C. 51 A T l E R ,  Pro p . ) Statler's Hotel, at Expositlon. 

U u f(ulu, N. '\' . Statler's l:testaurant, E1Hcott S9. 

O F F E RS 
For anything ne'v 
i ll the way of • • •  

AUTOMATIC MACHINERY 
F01' the manufacture of 

Wire Fencing, Netting, Wire 

Cloth, etc. 
Say whether European Patents 
to be disposed of. . • • • 

Addres" I .. WIRE WORKER," 
Box " 3. New Y ork . 

Cana.dian pa.tents m n r  now be obtained b y  the in
v('ntors for auy of the inventions named in tbe tore· 
goi ng HRt. For terms ftnd further particulars I "Jdress MUIIA .. Co., aIIl Broadw&l'. New York. rLE  CT R I C F O  U NTA I N S  E '_ E CTR I�ftu�W I�T&Oru P P LY C O . t 1 1 2 0  R E A L  E S TATE T R U S T  B L D G . ,  . 

P H I L A D E L P H I A . PA . 
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�I �!� INSURANce ! 
'I '1' AGAINST' LOSS • 
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UN OBJECT OF ENVY 
i s  t h e  person who 
owns a 

WI NTO N 

M OTOR 

CAR R I A G E  
because i t  is  t b e  
best mac b i ne made 
a n d  p o s s e s s e s  
every pOint of ex .. 
c e l l e n c e .  Built P R I C E  $ 1 . 2 0 0 . w i t h  scrup ulous 
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T H E  W I N T O N  lU O 'J' O R  C A RRIAGE CO., 
48G Belden Street, Cleveland, 01110,  U. 8.  A. 

EAST E HN DE POT. ] 50·152 East 58th Street, New York. 

The Haynes
Apperson Company 

ri uf,{e. a::\ 
well as our 
full l i n e ,  is 
Oil exhibi
tion at tile 
Pan- �--'-," 
A m e r i can 
1!:xposiLion. 
T H E  H A Y N ES · A P P E R S O N  C O . .  . K O K O M O .  I N D I A N A .  

. .  THIS W I LL CARRY Y O U . "  

ELECTRIC VEHICLES 
O F  ALL VARI ETI ES. 

STORAGE 

BATT E R I E S .  

M O T O R S .  

\Ve m ak e  a spec i a l t y  o f  )) e l i very Wagons 
a n d  B u s s e s .  I:1r' lYrUe fo1' Catalo(J'Ut'. 

SCOTT AUTOMOBILE CO. , 
SH2Z·S! )SU O lh'c Street, St. 1.onllll, �Io., u. s. A. 

A T A B L E  O F  
T<><>�S � 

tb orom, b l y  complete and up to date. 
conta i l Jing the name of every tool for 
<� l m ost every pu r po�e in every trade 
or profession i s  

M o ntgo m ery & Co , ' s 
Too l Catalogu e .  

G i ves p : ices und discounts. Well 
printed. copiously i l l ust rated , Randy 
pocket !;ize.  25 cents by man. 

ill O N T G O illERY & C O . ,  
1 0 5 F u l ton St.,  New Y o r k  City, 

AUTOMOB ILES 
ELECTRIC GASOLENE 

ilI A R K  X I X . - () O L U :lI B I A  SURREY. 

Columbia Automobi les set the pace i n  the motor vehicle procession. 
If you want to keep in the van ride in a Columbia. 

EVERY TYPE OF VEH ICLE FOR PLEASURE OR BUSINESS. 
W R ITE FOR 1 9 0 1  I LLU STRA TE)) CA TA LO G UE AND PRICE LIS'i'. 

E LE CT R I C  V E H I C L E  CO. , 1 00  B roadway, N ew York. 

VV A T C H E S ! 
No advertisement . can properl y portray 

�a�c����
i

llfb��
e

��� iYJI����i�� \1;1 g�� 
B L U E  B O O K  show i ng Lad i es'  Walc h e s  

in al l metals and exquisit.e enamels i 
our 

E D  B O O K  showing M e n ' s  and Boys' 
Watch e s  
with up-to· date attractive d esigns. 

Either Blue or Red Book sent on appl ication. 
T H E  N E W  E N C LA N D  WATCH CO. ,  

3 7  & 3 9  :\taiden Lane. 149 State Street, 
N ew York City. Chicago. 

Spreckels BUi lding, San Francisco. 

The ocke Adder. 
Fastest, Simplest, hanriiest., most Imwth':\! allli dur:lhle !ow·prir'er! c:ll-

�I: :��
i
i��Tie:,:ao7�,il(��S. N �:L�N;}'I���n��;: It��:.: �' i:l�����n!�' S� �.l��s, ti�:�l,ltl:�;�'��: 

l I louey, :md 
QUICKLY PAYS FOR ITSELF Ensnres accuracy, relt::I.<;es frul i l  mental stmi ll .  A.lrls :111 columns 

�:���lI:�kel���?REE�ap��!i;I�I\���;I���'(il:�. Price $5.00 prell:li t l . Descrip

C. E. L O C K E  M F G . C O .  2 5  W a l n u t  S1ree t ,  Kensell,  l a .  

ELECTRIC LAUNCH MOTOR. - THE 
design ill thi s pap�r is for n. motor of unusual simplicity 
of const r uction. which can easi l y  be b ui lt  by  an amateur 
at smal l cost.  It is intended for a boat o f  about 24 feet 
over all an d 4 feet 6 inches beam . drawing 18 incbes. and iR capab l e  of propel1 ing sueh craft at a speed o f  7 m i les 
per llour. Il lust rated with 21 cut�. See tiCI ENTU'IC 
AM ERICA N StJ P PLEM .I:!:N'l', No. 1 2 02. Price 10 cents by 
mail, from t h i s  office. and frfJm uJl newsdealers 

CHART.ER ENG I NE  
USED ::Y A:yLAg,�E 

FOR A N Y P U R POSE 
Fu � L--...Ga·soline. Gas, Distillate Stat ionar ies .  Portab les .  E n g i nes and 

P u m ps,  H o iste rs Send for Catalogue and l.'estimon'ials. 
w- State Your Power Needs 

C H A R T E R  GAS E N G I N E  C O . , Box 1 4 8 .  ST E R L I N G , I L l .  

The No. 4 
YOST 

WRITING 
MACHINE 

'l' h e  d i stincth e features o f  th e Yost M a.-
���;il�ir;;{I����:lts�!!��l�n�i����tt�:k��gd 
durabi l ity are shown in perfection in the 
No. 4 Model. 

Yost Writ ing Mach ine Co . 
NEW YORK CITY. LONDON , ENG. 

����u��u� 
:= O I L-SME L  TER-MI N ES := DO U C L AS . L A C E Y &. CO. 

i 
Uunker .... , n rokcr� F I"'('ul Ageut@ 

l\IemlJers N .  Y .  C()lIs0! i l lat.�(1 St.oc�k Excli:UJJ..,"e anu Los Angeles, 
Ca l. Stock F.xchange. 

68 BROA DWAY and 1 7  N E W  S T . .  N E W  Y O R K .  
40 �I�ic\·!���dg;����� ��i��!::lg'a�� ir�� � l isted, O,n' 8peci a l t y .  

t�eO�!�.��
s ���Wt� O�! 7�i:i��;�! PJ:i��������i��a • 

smelter invclStments. t"ubgcrl pti on blan ks, full : 
parti culars. et,c. ,  sent free to any interested on ! 
applicatIOn.  
CI���tl���Ji��:li:t�nSt�t���:,I P���'tf���ca:nca 
New Haven. Conn. j Pre�cot1 . A riz . Los A ngeles. 9t-�,al . ' St . .John, N. B.,  Montreal, �'oronto, RlldJ J,(In dOll ,  England. 

�""��"�� 

H O M E R  F. L I V E R M O R E  

H I G H  G R A D E  
S T E E L ,  M ALLEAB L E .  G R EY I R O N ,  
B R O N Z E ,  B R A S S  and A L U M I N I U M  

C A S T I N G S 
Sen(l Samples for Prices, Slating QU!l.utity Required. 

BOSTO N .  M A S S .  

GET A RU NN I NG  GEAR and 6�tt�r tban R�a [�aa BUI LD YOUR OWN .For making joints i n gaB pipes, steam pipes, water 

l'o\-vc1'fu l ,  U. cs)Jollsive, 
D u rable an d Effici ent. 

" The Reeves " 

A U T  0 M O B  I L E ���:�n�°ft��:::��ag!� �;��irS�b�lfsU��dgn�����)gtli�Sg 
Dixon 's 

V ariable Speed 
Countershaft 

We make two 
styles, sol id  rub-
bel' or pneumatic 
t i r e s , complete 
with springs and 
wood wheels. 

The B r e c h t  A u t o m o b i l e  C O , , 1 2 0 5  Cass AV. ,St . L o u l s , M o .  

E .A.G-LE 
Acety l e n e  Generators 

A R E  P E R F E CT.  
Over  1 0 , 000 M ach ines  So ld .  

They are endorsed b y  every user. 
Send for prices. 
Handso m e l y  i l l ustrated c atalogue, 
District Representatives aU over the world. 

EAGLE 
GENERATOR 
COMPANY, 

3 1 9  N .  4th S1 reet, 
St. Lou is,  1110.  

P ipe-Jo i nt 
Compound .  

�oints can b e  easily taken apart 
after years of use even when the 
pipes are rusted. ManllfacturerM, 
macbinist�, engineel's, contrac· 
tors and gas companie� freel y  use 
and endorse it. Book let free. 

JOSEP H DIXON C n U C I B L E  C O .  
Jersey C i t y ,  N .  � .  

for secur i n g  any speed without. 
cbange of belt or los� Of time. Es
peci a l l y  adapted lor all kinds of lron
working M ach inery, Iron Lathes, 
Planers, BOring M i l l s, .:"\hapers. etc.; 
Cement. Machinery, Experi m en tal 
Mach i nery-in fact a l l  k i nds of ma
ch i l l ery req u i ring u ch ange of spee(l. 
\-Vi l I I  it a, larg-e in cre:lse and ,1\ better 
gra(J e u f  work can b e  produced. 

� Sell d .fo'.,. handsom .. l'l1J illttStl'nted cataloGue " S. A . "  Iree. 
R E EV E S  P U L L E Y  C O .  

C O L U M B U S .  I N D . , U .  S .  A . r 8�<><><> SF» .A.:R.�S 1 
from one set of batteries is  t i l e  record of our Lighters. ' 

THE " iU A T C HL E 8 S " E LE C 'I' It I C  G A S  L I G HTER 

for lighting gas, is  an articl e that should be in use i n  every Home. lfactory, 01' Bll sin ess Place. No 
Matches required wh ere tlJ i�  l i ghter i s  in use. A c h i l d  can operate it. Push the button, that's all. 
We are now ready to mnke advant ageous terms to agents and mail order h ouses. One agent made $120.00 in a week. Sample l ighter, complete w ith batLeries, only $2. Order now and secure territory. 

STAR E L E C T R I C  N O V E L T Y  C O , ,  6 2 1 B roadway, N e w  York . ' 

LES C H E N  & S O N S  R O P E  C O . ,  
Own ers and :Manufacturers 

L E S C H  EN CO . ' S PATENT A U T O M A T I C  A E R IAL 

W I RE ROPE TRAMWAY 
We also manufacture a l l  kiuds of VV I R E 
Send for 9 2 0 - 9 2 2  N. M a i n  S1 . , 4 7 · 4 9  S. Canal St . ,  92 Centre St. 
Catalogue. S1. LOU I S ,  M O . CH I CAG O ,  I LL.  # NEW Y O R K. 

" KODAK" 
Stands for all 
that is 'Best in 
"P h o tograp hy 

To t h e  p erfection ·of Kodak 

construction, to the perfec= 

tion of the Kodak m echan= 

ism, to the p e rfection o f  

t h e  Kodak lenses, i s  d u e  the 

G riumph of K odakery 

A l l  Kodaks Load i n  Daylight with our Transparent 

Film Carlri dges. Several styles use either fi lms or 
plates. Sixty·four page cata\ogue, describing them 
i n  detail, free a t  the Kouak dealers or ,by mail. 

EASTMAN KODAK CO.  
Rochester. N.  Y.  

J ESSO P'S ST E E LTHB[E�[r 
fOR TOO L S. S AW S  E TC. 

W':!! ,J E S SOP '" SONS L.:2 91 JOHN 5T. N[W YORK 

PETE R T. AUSTEN 
C H E M I C A L  E X P E R T. 

Testing, Perfeeting, Introducing a n d  Disposing of 
Chemi cal Paten t.s, Pl'ocesse�. Pl'Od uct:s, I;'onllulas. etc. 

Utilization of \V astes and UllulJplied tiuust a n ces. lm-
¥I�Ji��\��; 01

n
it!��������I]I' i �� b��?:S8��� ��\�Lnl�I�?t�ycl\�: 

vestigation of 'l'E;c h n l CaJ Pro b l e ms. \V Orkil ig out (0'01'
m ulas tor Manufactul' i lJg 'l'e c l l l l i cul  1\ rti cles. ltesearch 
Wor

�J
or

:&i�o'1.
a
ti

tu
g'ol�it l:-r.I�O

O
�

l
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Scalns All varietlesat 1 0 W eHt prices. Best Rai lroad 
1f:gklc&.

n
�s:�fO�rt?�le��Oi��CI���A�

s s�i��: 
Sewing llachines, Bicycle�, Tools. etc . �av8 

Money. Lists Free. ClI ll :AGO ;St:A LI'; Co • •  Chicago. Ill. 

CRUDE  ASB ESTOS 
A N D ASB E ST O S  F I B R E  

M I N E s a nd W O R Ks.-r R . H . M A R T I N ,  
TH ETFO R D ,  P. O. O FF I C E , ST. PAU L B U I L D I N G ,  CANADA. 220 B 'way, N ew York. 

� DRI VING LAMP. 
1 '(, i s  the onl y perfect one. 
1 '1' will not blow 01' jar out. 
1 '1' gives a clear, w bite lig-ht .  
) '1' i s  l i ke an engine h ead-

I Igb t.  
1 'I' th rows the l ight straight 

ahead from 200 to 300 ft. 
I T burns kerosen e, 

Send im' bo,k (f,·ee) .  
R .  E .  D I ETZ C O . ,  6 0  La ig h t  Streel , N ew Y O r�k ' 

lIfention thi.s paper and (Jet special disco'wnt. 
"""",-ESTA B L I S H E D  1 8 4 0 ,-"""'" 

BACKUS 51�oUHE EN G I N E  
Simple. Economica1.  Durable. 
Suitable for al l kinds o f  W01'k. 

Backus Water Motor, cheapest power known. 
\Vrite for circular and prices. 

BACK U S  W A T E R  M O T O R  C'O .. Newa r k ,  N. J . ,  U. S. A. 

B UFFALO V is i to rs can have 
Com fort at the • •  

Wooabin� fiot�1 � 
• • •  J O H N SO N  PARK 

Non-:.-A I I  rooms a r e  outsiile rOOIUS, Iar�et hJ,:'ht, high, airy. 
Why ston at a . .  Pan-Am Hotel " w h en you cftn get the 

best accommodations at tbe Wood bine at the �ame 
price ? Booklets, maps and floor plans i,'ee. ; 
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