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Experimental Track, Showing Third Rail ; Overhead Conductor at Crossing; 
and the :Substation. 

The 2,000-Kilowatt Curtis Generator for Supplying 11,000-Volt Currllnt to the 
Substation, 'Yhere it is Transformed to 600-Volt Current for the Third Rail. 

Experimental electric locomotive and train. now engaged in securing full data. in preparation for the active operation of the New York Central system. 

Total Length of Locomotive, 37 feet; 'Yeight, 95 tons; 'Yeight on Drivers, 69 tons; l\Iaximum Tractive Effort, 32,000 pounds; lUaximum Horse-power, 3,000. 

ELECTRICAL EQUIPMENT OF THE NEW YORK CENTRAL RAILROAD. - [See page 142.] 
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NEW YORK, SATURDAY, FEBRUARY 18, 1905 .  

The Editor i s  always glad t o  receive for examination illustrated 
articles on subjects of timely interest. If the photograpfu! are 
sharp, the articles short, and the facts authentic, the eontrib�tions 
will receive special attention. Accepted artlcles W:11l be paId for 
at regular space rates. 

THE OLD AND THE NEW. 

In the broad field of engineering there is no single 
section that has had so much to do with the industrial 
growth of the world as the steam railroad. Further
more, in all the seventy years of its growth, the steam 
railroad has never witnessed a change so radical, or des
tined to work such far-reaching results in promoting 
its development, as the impending substitution of elec
tricity for steam in the operation of its trains. 

By far the most important work being done in this 
connection-and we say it with full recollection of the 
pioneer work in the electrical equipment of some roads 
in Europe-is the wholesale substitution of electric for 
steam traction, which is now being carried out on the 
New York Central terminal, suburban, and express 
lines; for this is the first time that the problem 
of working all. trains, express as well as local, by elec· 
tric power, has been attempted. For, mark you, this 
is no mer-e experiment, carried out by some up·to-date 
but impecunious individual or company, upon a scale 
too limited to render the results of practical value. It 
jj'\ an experiment�if you please to call it such-that 
involves the reputation of the largest railroad system 
in the world, and forms the principal element of cost 
in changes that call for the expenditure of $50,000,000. 

The success of this installation, of which there can 
be no doubt whatever, marks the first step in the 
gradual substitution of the electric for the steam 
locomotive in the operation of long-distance express 
trains. Very gradually will the change be made, 
and the electrical hauling of through expresses must 
ever wait upon the equipment of the local service. The 
enormous improvement in the latter, due to shorter, 
more frequent, and faster trains, will call for its con· 
tinuous extension to other parts of the system. The 
New York to Croton equipment will be followed by an 
Albany to Hudson service; to be followed, in turn, by 
extensions of these circuits, say to Rhinebeck and Gar
rison, respectively. The next extensions would bring 
the two services to a connection at Poughkeepsie; and 
so the through electrical service from New York to 
Albany will be completed. Similar extensions, east and 
west from Chicago, Cleveland, and Buffalo, will in time 
link Chicago with New York. 

But it must not be supposed that the steam locomo· 
tive, which must ever be reckoned as one of the most 
perfect mechanical inventions of any age, is destined 
to pass entirely from our midst. Only on lines that 
have a fairly heavy traffic can the electric locomotive 
compete with its older brother. For the steam loco
motive carries its own power station; it does not de
pend for energy upon a power plant located many miles 
away; it does not have to string out behind it a costly 
copper transmission wire; nor does it necessitate the 
building of many substations along the track, wherein 
its life-giving food may be transformed, and converted, 
and otherwise doctored,· so as to prepare it for easy di .. 
gestion. Where stat!ons are far apart, traffic . light, and 
freight a scarce commodity, the whistle of the steam 
locomotive will long be heard in the land. .. . 

By the courtesy of the officials of the New York Cen-
· 

tral RaHroad, we were recently given an opportunity 
to ride, dtl·ring the same day, on the latest type of. 
express steam locomotive and on the new. electric lo
comotive, both of which are designed for the same 
class of service. In each case the load behind the en
gine was the same, and a unique opportunity was thus 
afforded for comparing the old with the new. The 
steam locomotive was the new balanced compound, re
cently.��lribited at St. Louis, where it· was tested on 
the P��n�YJvania. Railroad Company's testing plant. 
She is probably the most powerful express engine in 
existence, and she represents in her four balanced cylin
ders and connections, the most advanced ideas of our 
iocomotive builders. Probably she marks the limit of siza, 
power, and efficiency of the fast express type. When the 
engine was running at speed, the absence of vibration 
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and concussion, as cOl;npared with the simple Atlantic 
type, was remarkable, although in this respect she 
couid not, of course, compare in smoothness of running 
with the electric locomotive-the latter having no reci
procating parts whatever. The acceleration, when haul
ing the same weight of train, was markedly slower than 
that of the electric, and the sense of reserve power in 
the latter was made evident by the ease with which 
she "got away" with her load. 

It is the figures, however, that tell the story; and 
here they are: The steam locomotive, on a total 
length of 6 2  feet and a total weight of 1 6 2  tons,· can 
develop a maximum horse-power of 1 ,800; but the elec· 
tric locomotive, on a total length of 37 feet, and total 
weight of only 95 tons, can develop a maximum horse· 
power of 3,000; or 3 1 . 5  horse-power per ton, as against 
1 1 . 1  horse-power per ton. Again, the starting pull of 
the electric locomotive is 3 2,000 pounds, while that of 
the steam locomotive is 25 ,900  pounds. As the speed 
of the latter increases, the pull falls very rapidly, until 
-as shown on the testing plant at St. Louis-it is 
only 9 ,800 pounds at 5 6lh miles per hour, and 5 ,200  
pounds a t  75 miles per hour. This drop i s  largely due 
to back pressure of the steam-the difficulty of getting 

. rid of the large volumes of steam that must pour 
through the cylinders when the engine is running at 
high speed. No such drop in the draw bar pulls occurs 
on the electric locomotive, which can keep on acceler
ating a train, long after the steam lqcomotive, when 
hauling the same weight of train, has reached its limit. 

The elaborate tests now being carried out on the 
main tracks of the New York Ceutral near Schenectady, 
are to include some literal "races" between. similar 
trains running side by side, the electric on the local, 
and the steam trains on the adjoining express tracks. 
Thus, an Empire State express train, hauled by a 
steam locomotive, will start from rest on the express 
track, side by side with an exactly identical train 
hauled by the electric locomotive on the local track. 
Then we shall know exactly by how much the new 
excels the old system of traction, in point of hauling 
power and speed. 

• I • •  
WIND PRESSURE ON BRIDGES AND BUILDINGS. 

Many of us will remember the terrible accident on 
the Tay Bridge in Scotland, when, on a stormy night 
in midwinter, several spans were blown over into the 
estuary, carrying with them, caged in the steel trusses, 
a whole trainload of passe:J.gers, of whom not a soul 
escaped to tell of the disaster. The wrecking of· this 
bridge afforded, or rather was supposed to afford, 
proof that engineers had greatly underestimated the 
overturning power of the wind. As a matter of fact, 
the bridge collapsed because of poor castings in the 
piers of the bridge, and the faulty manner in which 
they were braced. Nevertheless, the British Board of 
Trade, which takes cognizance of all accidents involving 
loss of life, laid down a sweeping law to the effect that 
in calculating the wind pressure on future bridges, a 
unit of wind pressure much higher than any previously 
used must be applied. The great Forth Bridge was 
then in contemplation, and before the plans were al
lowed, it was decreed that wind pressure must be al
lowed for at the rate of 56 pounds on every square foot 
of the surface of the side elevation of the bridge. The 
wind stresses were calculated accordingly, with the 
result that this noble structure is, and forever will be, 
the most massive and heavily braced bridge of large 
span in the world. As a matter of fact the wind 
braCing is much heavier, as subsequent tests have 
shown, than it need have been. Thus, Sir Benjamin 
Baker, the engineer of the bridge, gives the following 
stresses per square inch existing in the bottom .mem-. 
bel'S of the Forth Bridge, for the weighf of the bridge 
itself, for the weight of the" ,train, and for the wind 
pressure: the dead load of the bridge imposes a stress 
of 2.8 tons per square inch; the live load of the trains' 

imposes a stress of 1.2 tons per square inch, while the 
calculated wind stresses amount to 3.5 tons per square 
inch. But since much of the dead load stress is due 
to the great amount of material worked into the bridge 
to resist the wind stresses, it follows that in this bot
tom member the stresses due to the wind, as calculated, 
account for more 0·;' the material than do the dead 
load of the bridge and the live load of the trains com· 
bined. 

Now it is well understood that the excessive allow
ance for wind stresses was imposed on the engineers 
by the Board of Trade, and was not determined by 
their own judgment. At the time that the bridge was 
designed, however, reliable data as to wind pressures 
were wanting, and indeed, the first really reliable in
formation of the kind that is now accepted by bridge 
engineers was acquired by the engineers of the Forth 
Bridge during its erection. Mr. Baker caused pressure 
gages of large and small area to be erected, and care
ful records of wind pressures made for a period of 
several years. The results obtained proved that such 
a thing as an absolutely even and uniform pressure 
over any large area affected when a strong wind is 
blowing is a thing unknown, the wind acting with 
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pressures of widely varying intensity on surfaces that 
are adjacent or almost adjacent. Thus, the unit pres
sure on a gage at the Forth Bridge measuring 1 5  x 24 
feet was only about 66 per cent of the unit pressure· 
recorded on a gage having an area of llh square feet; 
and there is no doubt that on a gage measuring 100 x. 
1 0 0  feet there would have been a still greater reduction 
in pressure per unit of measurement. It is well estab
lished that the accepted formulas for determining :wind 
pressure are much too high, being based on maximum 
pressures recorded on small areas. Thus Theodore 
Cooper, whose specifications for bridges are standard 
throughout America, is of the opinion that a pressure 
of only 25 pounds per square foot acting at the same 
moment on large areas would denude the district af
fected of all trees and buildings; and General Greely, 
of the United States Signal Service, has stated that 
there have been few cases recorded of wind velocities 
in the United States, where the pressure exceeded 11) 
pounds to the square foot; this, of course, being taken 
to mean 16 pounds over wide areas. The enormous 
pressures of which we have evidence in the destruc
tive effects of a tornado, are now understood to extend 
over comparatively limited areas, not exceeding a few 
hundred feet at the widest. In an exhaustive study 
made of the St. Louis tornado by JUlius Baier, it was 
stated that there was evidence of pressures as high 
as 60 pounds to the square foot, but that they extended 
over a breadth of not more than 180  feet. Another 
noted bridge engineer found, after following up and in
vestigating the paths of several tornadoes, only a single 
case where a width of 60 feet was not sufficient to cover 
the path within which the estimated pressures ex
ooeded 30 pounds. From this it follows that on spans 
of over 1 5 0  feet, the average pressure to be assumed 
in calculating the necessary strength of the wind 
bracing may be reduced, the reduction increasing with 
the increase in length of the span. Mr. Cooper, 
than whom there is no greater authority on this 
subject, suggests the following wind forces as suf
ficient to cover all cases: First, a wind force of 50 
pounds per square foot, acting at the same moment 
over a width of 60 feet, striking any part of the 
bridge at any angle, within 30 degrees above or below 
lhe horizontal; second, a wind force of 30 pounds over 
a width of 600  feet; and third, a wind force of 1f) 
pounds over a width of 2,000 feet; the maximum 
stresses from either of these requirements to be used 
for proportioning each member. Now, there can 
be little doubt that these estimates are perfectly ade
Quate to meet the conditions of the severest storms, 
even of those of a cyclonic character. AlthouglJ. com
paratively small areas of a 2,000-foot span might be 
exposed to the impact of a tornado that would tear the 
buildings of a city to pieces, the total pressure on the 
whole span at that instant would not rise much above 
that due to a steady wind of high velocity, but free 
from tornadic action. If we compare the pressure of 
15 pounds per . square foot over a width of 2,000 feet. 
with the pressure of 56 pounds to the square foot, im
posed upon the engineers of the Forth Bridge on a 
length of 1,700 feet, we can understand what a vast 
amount of unnecessary material was worked into that 
structure because of the heavy conditions imposed 
with the best intent by the Board of Trade. Were the 
bridge built at the present time, subject to the more 
accurate knowledge that we possess, its cost, due to the 
reduction - �raCing, wqul� be

.}'ery materially 
d�reased:. / . > .  ,,",,: Uardo'1 �.,j.; 

• I' •• kg, .. ;;' 
_ A Jarge iron works has been erected by the Japanese 
government at Wakamatsu. When completely finished, 
it is to have an extensive blast furnace plant with all 
the necessary appliances, besides a steel plant for 
Bessemer steel and a second for Siemens-Martin steel. 
The latter is to 

'
be equipped with a number of sets 

of rolls. The plant is, ho-w:ever, . far from being com
plete : In 1903  it turned. out some 35 ,000  tons of fin
ished product. The works uses coal which it obtains 
from three mines. The latter are worked in connec
tion with the pla�t and lie .20 miles distant. Ores 
from different parts of the country are used, and a con· 
siderable quantity is brought from Corea and China, 
especially the latter. .1;'he cost _of producing a ton of 
cast iron is stated to be $15 at. present. It is expected 
to reduce this price by eliminating the ore which is 
Bent ·from China, as this has a high price, and a ton 
of iron may so.on be produced for $ 1 1 .  �his will be 
$2. 40 lower than foreign cast iron, which ,is obliged to 
pay a customs duty of 80 cents per ton. It is consid
ered by those who are acquainted with the subject, 
that the difference in price between the home and for
eign products is too small to allow the Japanese pro
duct to support the heavy charges coming from the 
first cost of the plant. These charges were not counted 
in the above price. The expense of installing the plant 
has been conSiderable, and is figured at $15,000,000_ 

The government, according to some authorities, in
tends to turn the plant over to a Japanese company 
with foreign capital at a price which is only half that 
mentioned. 
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THE PROPOSED RAILROAD TO .KEY WEST. 

Oue of the most interesting ehaillS of island� off the 
American c0'ast is the lnorida keys, of which Key West 
forms a part. They constitute a chain of land links 
stretching out into the ocean from th€ mainland, 
and forming the passage known as the Florida Straits. 
A glance at the map shows that they are separated 
from one another by channels varying from a few 
hundred feet to several miles in width. In fact, b2-
tween some of the keys the distance is so great that 
it would seem impossible t0' connect them with a 
IJridge or other structure. but this is what is to be 
done, for engineers have recently completec. plans and 
surveys for what is undoubtedly the most notable feat 
in railroad engineering which has ever been conceived 
-the con�truction of a railway to Key �West by means 
of these islands. It will form an extension of the 
Florida East Coast Railway, which as its name indi
cates skirts the eastern coast of the State named. At 
present it terminates at a station twenty miles south 
of Miami, and on the border of the Everglades. Con
sequently, to lay the track to the nearest key, it will 
))e necessary to construct a considerable mileage 
through this swamp; but between the coast line and 
Key Largo, the nearest island, no less than twenty 
miles of salt-water marsh intervene, which must be 
spanned by trestlework 

During the last two years, a corps of engineers in 
charge of Mr. E. Ben Carter, of the Florida East 
Coast system, have been making an exhaustive inves
tigation. to determine if the extension was practicable. 
The territory between the southern terminus of the 
railway and the coast line, as well as all of the keys, 
and the waters separating them, have been carefully 
examined, with the result that the extension has been 
deemed possible. But before Key West can be reached, 
it will be necessary to build 1 2 0  miles of railway on the 
keys and over the sounds and other passages separat
ing them. In all, twenty islands are available for the 
extension, but no less than 40 miles of elevated work 
must be built above the water, not counting the 
trestling between Key Largo and the mainland. 

Fortunately, the formation of the keys lends itself 
to the project. Ris-ing but a few feet above the surface 
of the water, it consists of coralline rocl, offering a 
level and smooth surface after the few feet of soil 
which has accumulated on the rock has been removed. 
But a minimum amount of grading will be required, 
and an abundance of ballast is available in th'8 form 
uf pieces of the rock which is found on all of the 
keys. The fact that the same formation lies beneath 
the intervening waters renders the scheme feasible in 
the opinion of the engineers, for it offers a s'ufficiently 
firm foundation into which the supports of the bridges 
und other work can be set. The depth of water, how
cver, ranges from 3 to 1 8  feet, since several of the 
paSS:1ges are navigable for vessels of this draft. The 
deeper channels will of course be spanned by draw
bridges, and it is proposed to support them on piers 
ot masonry at a sufficient elevation above high tide. 
By far tlle most extensive marine work will be between 
what is known as Bahia Honda and Knight's key. 
These islands, located about midway in the series, are 
no less than 8 miles apart, the water varying in depth 
from 6 to 18 feet. At this point the reef whi�h ex
tends along the Atlantic side of the keys for such a dis
tance is broken, and a ronsiderable mileage of the 
structures will be exposed directly to the open sea. A 
number of other passages vary from one to three miles 
in extent. 

Several methods are available for supporting the 
elevated work, but with the exception of the bridges. 
it is probable that steel posts or piling will be utilized 
entirely. The metal below the water must be pro
tected by incasing the pillars in wood, which has 
been treated to a preparation of creosote, which in 
turn will prevent the wood from being damaged by 
the teredo. 

Upon the keys and adjacent waters over 1 0 0  miles 
of railway will be required, not counting the trestle 
connecting with the mainland and the portiqn which 
must be built through the Everglades to' the present 
terminus of the line. The total length o.f .the exten
sion is estimated at nearly 1 4 0  miles, and when com
pleted it will undoubtedly be. one of the most expen
sive pieces of railway construction in the world. 
Nothing approaching the marine work has ever been 
attempted. The Third Avenue railroad on Manhattan 
Island is slightly longer than the section to be built 
between Bahia Honda and Knight's key. The Lucin 
cutoff, by which the Southern Pacific system crosses 
Great Salt Lake, comprises 26 miles of trestlework; 
while the New Orleans and Northeastern Railroad 
crosses Lake Pontchartrain on a structure which is 8 
miles in length; but both of the latter are merely 
wooden trestles, and offer no parallel to the marine 
construction which must be carried out on the Key 
West line. 

The building of tbis extension, however, will give 
the railroad in question access to one of the finest 
harbors on the American coast, that of Key West, 
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whiell lIas a depLh uf :l;! Icd in Lhe wain cutrance. 
Tile harbor is acces:sible by four different passages, 
and is sufficiently commodious to accommodate a con
sider'able fleet of ocean-going vessels. It is under
stood that one reason for building the extension is 
to establish a transfer service between Key West and 
Havana, so that fl.·eight can be shipped from this 
country to Cuba by the carload without breaking bulk 
en ratite. Havana is about 9 0  miles from Key West, 
and a car-ferry steamer having a speed equal to the 
ferryboats on the North River could readily make 
the round trip in a day of ten hours. In connection 
with the Panama Canal, however, Key West possesses 
special advantages, as it is actually 2 5 0  miles nearer 
the Gulf entrance to the canal than any other city 
in the United States. Consequently, with railroad 
communication, it would offer special facilities as the 
port for lines of steamships to the American and 
Asiatic Pacific coast, as well as the islands of the 
Pacific. 

• • • 

GAS ENGINES FOR FACTORY POWER. 
BY G. MEYNELL. 

Until very recently the installation of gas engines 
for factory purposes was of a very limited scope, owing 
to several reasons. 

First, the gas engine was unknown to the average 
engineer, and was therefore mistrusted in favor of the 
old reliable steam engine. 

Secondly, gas engines were only offered to those par
ties utilizing a very small quantity of power, say 2 5  
horse-power o r  less, owing t o  the fact that the cost of 
fuel, be it either city gas or gasoline, proved prohibi
tive wyond this size. The reason for this was that 
in sizes of 25 horse-power and less the' gas engine 
could be trusted to operate without the supervision 
of an engineer, and therefore the owner was enabled 
by cutting the engineer's salary expense, to pay the 
comparatively high rate per horse-power hour called 
for by the gas engine, and yet save considerable money 
on the transaction. 

This limited use of the gas €ngine might have con
tinued indefinitely but for the introduction of two wide
ly separated industri€s, the automobile and the gas pro
ducer industry respectively. 

The first of these two was beneficial, inasmuch as it 
familiarized the public at large with the operation and 
consequent attention of the gas engine. The second 
industry has supplied a means whereby gas for power 
purposes may be g.enerated at so low a fignre on one's 
own premises that gas engines can be operated, even 
in very large units, at figures which show a vast econ
omy in fuel over the pr€sent steam engine. 

From the foregoing it will be noted that the gas 
engine operated on city gas is a practical paying in
vestment for power service up to about 25 horse
power, owing to the elimination of salaries; and that 
111 order to entertain the gaR engine proposition beyond 
this point, it becomes necessary to look about for a 
cheaper form of gas. 

In gas-engine rating, the power consumed, irrespec
tive of the type of gas employed, is figured on the 
number of heat units required to do a certain amount 
of work, which has Rtandardized itself, so that now 
the majority of gas engines will deliver a brake horse
power-hour for 12,500 British thermal units, or B. T. U., 
as they are usually termed. It is immaterial, as far 
as the working of the engine is concerned, whether 
these 1 2,500 B. T. U. are supplied in the form of a 
rich gas, such as illuminating gas, of 600 B. T. U. per 
cubic foot, or are supplied in the form of weak blast
furnace gas of only 8 0  B. T. U. per cubic foot, pro
vided that in the latter case the €ngine is equipped 
with cylinders of sufficient capacity to handle a larger 
quantity of the weaker gas. 

With the above points in view, there has been intro
duced upon the American market a type of gas gener
ator known, for the sake of brevity, as a "producer." 
This apparatus is a modified and greatly simplified 
gas-generating plant for the purpose of generating a 
weak form of power gas, especially designed and adapt
ed for the use of gas engines. It is arranged in this 
apparatus that coal shall be fed directly into the hop
per of the apparatus, the resultant gas being drawn off 
at the outlet as the needs of the engine may require. 

This gas, while of only 1 3 5  B. T. U. per cubic foot, 
forms an almost ideal fuel for gas-,engine purposes, for 
inasmuch as it is very low in hydrogen, it admits of 
the engine builders allowing for v€ry high compression 
in their engines without fear of pre-ignition, while the 
resultant efficiency, owing t0' the high compression, is 
very marked. 

The introduction of the gas producer upon the 
American market has been very gradual and not her
alded by any great amount of neWBpaper talk; never
theless, this industry has already obtained a firm foot· 
hold among our manufacturers, and it would seem 
that the time is not far distant when the comparatively 
wasteful steam engine and steam boiler will be almost 
entirely replaced by gas and producer-gas engine 
plants. 
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operation of the larger sized gas engines, the gas pro
ducer has added an impulse to the large gas-engine 
tnlde which is very marked, for without a fuel gas of 
this description the sale of large engines was entirely 
restricted to the natural gas fields, while now it is 
practical to install a high-power gas-engine plant 
wherever coal and water are available, with the result 
that although until quite recently quotations on gas en
gines of 1,000 horse-power or over could only be obtained 
from Europ€an firms, at the present time of writing 
no less than six American firms have submitted esti
mates for such high-power engines. 

Visitors to the St. Louis Exposition had the opportu
nity to observe this type of machinery in actual opera
tion; for a concern that is a pioneer in this line 
of work, had in actual service two power plants, one 
for the operation of the gas-engine exhibits of one of 
our well-known engine manufacturers, while the other 
plant supplied gas for the testing plant of the United 
States government in "The GUlch." Both these plants 
operated continuously and satisfactorily during the 
Fair, and their small coal consumption served as an 
object lesson to those who compared the workings of 
these plants with similar steam equipments. 

Generally speaking, gas producers can be depended 
on to furnish one brake horse-power-hour from 1� 

pounds anthracite pea coal, this type of fuel being the 
favorite for gas-producer work, owing to the fact that 
the resultant gas contains no by-products to be gotten 
rid of by special machinery. 

It can easily be estimated, with the data now obtain
able on the market, what the cost of an entire equip
ment of gas producers and gas engines, to replace a 
steam plant, would be; and while the first cost of the 
gas plant would appear considerably higher than the 
cost of a steam plant of the same capacity, the result
ant economy would be so very great that it would pay 
a very high rate of interest on the money invested, and 
probably pay off the entire cost of the plant in about 
four years in addition. 

In estimating on a gas-producer power plant, the 
owner should first ascertain the exact maximum 
amount of power which he will be called upon to de
liver, for gas engines, unlike steam engines, have no 
overload capacity whatever. Again, he should satisfy 
himself as to the cheapest and most readily obtainable 
fuel in his locality, as the builder of a gas producer 
can supply him with several types of gas producers de
signed for various grades of coal, both anthracite and 
bituminous, obtainable on the market; and further
more, the cost of the plant will vary materially with 
the fuel to be employed. For example, a hard-coal 
plant will be much less expensive than one of the 
same capacity for soft coal, as in the latter case there 
are hydrocarbons in the gas which have to be removed 
by mechanical washers, or they would condense in the 
form of tar and gum up the engine. 

Among the plants of this nature which have been in 
service sufficiently long to satisfy the most exacting 
demands may be mentioned that of the Camden Iron 
Works, Camden, N. J., and that of the Erie Railroad 
Company, Jersey City, N. J. This latter plant 
has been in continuous service twenty-four hours a 
day for upward of five years since its installation, and 
indicates the thorough reliability of this type of plant 
when properly installed and effici€ntly handled. 

.. f. � • 
THE CURRENT SUPPLEMENT. 

The English correspond€nt of the SCIENTIFIC A�\IERI
CAN opens� the current SUPPLE:\IEK'l', No. 1520 ,  with an 
article on gasoline locomotives and cars for railroads. 
The Paris correspondent writes on a new method of 
treating peat. Valuable formulrn for toilet specialties 
are published. A full, descriptive article appears on 
the auxiliary power yacht "Mollihawk II." A Berlin 
inventor has devised a speedometer for use on automo
biles. The instrument is fully described and illustrated. 
Prof. Berthelot revi€ws very exhaustively recent re
searche3 on aerolites. Capt. Winkler's interesting arti
cle on the sea charts used by the Marshall Islanders is 
concluded. Prof. J. W. Pe,nter writes on m€thods of 
forecasting the weather. The "Isophone" is a micro
phone designed to form a new and powerful telephone 
transmitter. The instrum€nt is fully described. 
Schloemilch's wave detector for wireless telegraphy is 
fully described by our Berlin correspondent. O. M. 

Peterson discusses the question whether there is Afri
can blood in the white races of Europe and America. 
The usual Electrical, Engineering, and Science Notes 

and Trade Notes and Recip€s are given. 

••• • 
A PATENT DEDICATED TO THE PUBLIC, 

Dr. George T. Moore, of the Weather Bureau, last 
year secured a patent on a method of making cultures 
of nitrogen-fixing bacteria and of drying them so that 
they may be sent all over the world, while at the same 
time their activity is indefinitely preserved. Nitrogen
fixing bacteria and their importance to agriculture have 
been discussed in these columns. 
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TRANSFORMER OUTFITS FOR TltA WING PIPES. 

The manifest superiority of electricIty as a thermal 
agent in thawing frozen pipes, and the field for this 
service that awaits development, has attracted a con
siderable amount of attention on the part of central 
station managers, many of  whom have improvised out
fits for this purpose. There has arisen a very general 
demand for thawing o utfits that shall have a range in 
capacity to cover all  o rdinary requirements; shall be 
portabl e, easy to connect, and moderate in price, and 
to meet this demand the Westinghouse Electric and 
Manufacturing Company has designed the two trans
formers herein described. 

The larger of the two outfits, which is shown in the 
illustration, weighs complete, with transformer, switch
board, and base, 750 pounds. It occupies a floor space 
2 feet 4 inr-hes by 1 foot 10 inches, and is 1 foot 7 
inches in height. A link in the top of the transformer 
case affords a means of lifting the outfit, and if  desired, 
truck wheels may be attached to the wooden base. It  
will be seen that it is  of small  size anu is very light in 
weight, giving it a superior portability. 

The transformer may be operated satisfactorily on 
circuits varying from 1,800 to 2 ,500 volts. The low 
tension is arranged to deliver approximately 500 am
peres for several hours at an E.  M. F.  from 15  to 50 
volts. By a simple change in connections, the windings 
may be arranged to deliver about 1 ,000 amperes at volt
ages from 8 to 1 6, for thawing large mains whose re
si stance is generally low. It is suitable for thawing 
anything from a one-half  inch pipe to a one-foot main. 

The transformer is generously deSigned, and will 
deliver large overloads for short periods of time. The 
windings are air-cooled.  The insulation is not injured 
by rain, snow, or ordinary abrasi on. There are no mov
ing parts to get out of order, and the entire outfit is 
'contained in a singl e unit. 

A light but substantial switchboard is mounted upon 
the high-tension end of the transformer. The switches 
are of the inclosed-plug type, such as are used upon 
high-tension arc-light circuits, and permit a variation 
of the low-tension voltage and consequently the current 
supplied to the pipes. The switches are so arrangeu 
that it is impossible to make a wrong connection.  

The smaller transformer outfit is particularly adapt
ed for thawing service piping about dwelling houses. It  
is light, of such proportions as to make it  easy to 
handle and is mounted in a wooden box provided with 
a handle and shoulder strap. It has a capacity of 200 
amperes at potentials up to 25 volts for one hour. It 
is arranged for operation off a nominal 2,000-volt cir
cuit. but can be supplied for any other primary voltage 
to as low as 200 volts. The voltage regulation and 
current control are obtained through plug switches III 
the high-tension circuit. 

When desired, these outfits are furnished with a cur
rent-measuring device, so that the operator may know 
the amount of current that is being used . 

• ••• • 
A NEW TYPE OF LIFEBOAT. 

The lifeboat "Uradd," which forms the subject of 
th e accompanying illustrations, is of a type that cer' 
tainly has strong claims to originality, and judging 
from her remarkable trip across the Atlantic, she may 
surely claim to b e  an extraordinarily safe craft. She 
left Alesund, Norway. on the seventh day of August 
last, bound for New York, and following a northern 
route she arrived at the Shetland I slands four days 
later. She left the Shetland Islands on the twentieth 
of August and arrived off Cape Spear, on the coast 
of Newfoundland, on November 1 6 .  Because of the 
stormy weather, however, she was unable  to make 
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port; but being observed by a passing fishing boat, she 
was. piloted into Petty Harbor for the night, and on 
the next day she made St. Johns. This novel craft was 
d esigned by C apt. O. Brude, of Norway, specially to 
compete for a prize offered by the French government 
for the construction of  a type of lifeboat which would 
reduce the loss of life in marine accidents to a mini
mum; and it must certainly be a dmitted that the suc-

TRANSFORMER FOR THAWING OUT FROZEN WATER 

PIPES. 

cessful test which she has undergone entitles her to 
a l arge measure of consideration. 

This curious little craft, which may be roughly 
d escribed as egg-shaped, is 18 feet in length over all  
and measures 8 feet on the keel . She is built entirely 
of steel, the frames b eing steel angles, and the skin 
being thin steel plating. She has been designed to ac
commodate as large a number of people as possible, and 
it is claimed that twenty persons can be made fairly 
comfortable, and that she is capable of carrying safely, 
in an emergency, as many as twenty-five. She is of 
four tons burden. On her trip she carried a crew of 
three men besides the captain, and· they arrived after 
their long voyage in the best of health and spirits. 

It will be seen from our engravings that the vessel 
carries a lug sail which clln be operated from below 
decks, the halyards and sheets bein� led in through 
holes in the plating and coiled conveniently inSide, 
as shown by letter F in the engraving. A couple of 
lifelines run fore and aft on the deck, and an anchor is 
secured forward near the stepping of the m ast. For
ward on either b eam is a l arge porthol e, and aft is a 
conning tower pierced with four water-tight portholes, 
through which a lookout may be kept in stormy 
weather. The interior of the craft is shown in the ac
companying views. Down through the center extends 
a table A, and along the sides are seats, B, which m ay 
be used as sleeping berths, the seats being upholstered 
in morocco leather. Back of the s eats against the side 
of the vessel are cork pads, C, for protection of the 
crew when the vessel is being tossed violently in heavy 
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weather. The tiller, D, may be used either from the 

inside or outside of the vessel. The steersman stands 
with his head in the conning tower, G, and his hand on 
the tiller, and the sheets and halyards are led to con
venient positions within the cabin. There is a water
tight hatchway, H. The vessel is provided with a 
kerosene cooking stove, and that she is possessed of 
abundant storeroom is shown by her l engthy trip 
across the Atlantic Ocean. 

• '. I • 
Tree Planting on tbe Pennsylvania Railroad. 

At the recent convention of the American Forestry 
L'\ssociation, in Washington, D.  C., Mr. Joseph T. Rich
ards, chief engineer of maintenance of way of the 
Pennsylvania Railroad, gave an address on timber CUl
tivation to supply railroads with ties, and the follow
ing statements are taken from press reports of that 
address. Seedlings, two or three years old, cost by 
the time they are planted, including labor, 8 cents 
each. They were planted 10 feet apart, averaging 
about 400  to the acre, although 54,871  trees planted re
eently were placed 6 feet apart and 88 ,127  were set 
8 feet apart. The total number planted by the railrqad 
company is as follows : Newton Hamilton, 13 ,610; 
Conewago, 68 ,460; Pomeroy, 20,280; west of Atglen, 1 6,-
5 3 7; Atglen, 8 ,108; Juiliata Bridge, 20,730; Newport, 
29,505; Vintage, 5 0,300; and along the Atglen and Sus
quehanna Branch, 53 ,000; a total of 280 ,530 trees. The 
land, except a tract of 14 acres at Newton Hamilton, is 
owned by the railroad company. To supply the increas
ing needs of Pennsylvania alone Mr. Richards esti
m ates that it will be necessary to plant 1 ,300,000 trees 
each year for a period of thirty years, the time re
quirell' 'for a tree to "mature. 

. .  ' .. CarQc,--i 
\ A Ne,v Frencb Submarine. 

The new French submarine "Korrigan" has r ecently 
made '3. remarkable performance. It  remained sub
merged for twelve hours continuously from 6 A. M. to 
6 P.  M. without coming to the surface for an instant. 
During all this time the m en did not suffer, and the 
apparatus on board worked very well .  T h e  "Korrigan" 
belongs to the submarine station of the Tunis naval 
division. It is coupled with the "Farfadet." Both 
these boats are of the "Lutin" type. The boats of this 
class have a displacement of 2 .04 tons with a length of 
4 1 meters (133 feet ) and a width of 2 . 9 0  m eters (9.7 
feet ) .  Motive power is supplied by a set of storage 
eells, One screw is used. The speed of these boats is 
1 2 . 2  knots at the surface and 7 knots under water. 
Their r.adius of action at the surface is 80  miles at 12 
knots, and 140 miles at 7 knots. Four torpedo·launch
ing apparatus form the armament. The "Korrigan" 
was put in service in 1 9 0 2, and made some interesting 
performances at La Rochelle, where it was stationed, 
under the command of Lieut. Delpeuch. Later on, the 
minister of the marine sent it to Tunis with the "Far· 
fadet" to form the nucleus of the submarine station 
there. When the two boats made the voyage to the Af
rican coast they were taken in tow by a larger vessel, 
but the trip furnished some useful data as to this class 
of boats. The "Korri.gan" is one of the best submarines 
of the fleet, and is handled with great ease. A 
few months ago, when piloted by Lieut. Delpeuch, it 
sank in the Mediterranean at some distance off Bi
zerta, and then navigating with the periscope it entered 
the port of Bizerta and sent a torpedo against the 
cruiser "Tempete," which lay at anchor. The plunge 
ot 1 2  hours which the "Korrigan" has just made is the 
longest which has been as yet obtained in Europe, and 
shows the progress of construction which has now been 
reached. 

A, table; n. seats or beetles; C. cork pads fur protection: D. '1IIer; E, frames (sted angles); F, mRm "heet led throllgh deck; H. watertight batchway. 
J,eng th, 1 8 feet; 'J'onnage, 4 tons. 

NAVIGABLE LIFEBOAT "URADD" WHICH CROSSED THE ATLANTIC IN THREE MONTHS. 
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ELECTRICAL RADIATORS. 

BY EMILE GUARlNI. 
Electrical radiators are now so generally used for 

heating purposes that their great advantages over other 
methods are becoming well known. The following are 
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One interesting radiator is constructed throughout 

ot polished brass and copper, with suitable reflector. 
It is finished in th€ best possible style, and fitted with 
four lamps and two flush switches, the current con
sumption being 1,000 watts . This pattern is particu-

ments, and fitted with two switches for regulating the 
temperature. The large size has a current consumption 
of 1 ,800 to 2,400 watts; the medium size, of 1 ,500 to 
2,000 watts; and the small size, of 1 ,200 to 1,800  watts . 

The small radiators are wired on the enamel sys-

REAR VIEW OF A MBULANCE AUTO MOBILE. FRONT VIEW OF THE A MBULANCE AUTOMOBILE. 

the most prominent features in whi�h they excel all 
other means of  artificial heating: absolute cleanlin€ss, 
absence of all fumes or smell,  a pure intense heat, 
without combustion, and therefore without loss of oxy
gen from the air, heat obtainable immediately by turn
ing on a switch, no loss of heat through flues or chim
neys, ornamental design, portability, perfect regula
tion of temperature, safety from all fire risks. The 
electricity supply compani-es are now universally sup
plying current at rednced rates for heating, and in 
calculating the cost of working, consideration must 
be given to the saving of labor, and the decreased 
decorator's and painter's bill .  FbI' cases where it  is 
impossibl-e to obtain cnrrent at reasonably low rates, 
electrical radiators may still be used for auxiliary 
an d temporary heating, and especially for bedrooms, 
bathrooms, etc. , where the heat is required only for 
a short period. 

We i l lustrate herewith s-everal electric radiators of 
new design lately brought out by a London electric 
company. One of the patterns is particularly suit
abl e  for o ffices, etc. ,  and in the better finishes, for 
private house heating. It  is made with either three 
or four lamps, and two switches for regulating the 
temperature .. The current consumption is 1 ,000 watts 
with four lamps and 790 with three lamps. 

Another office pattern is suitable for similar pur
poses to the "Apollo" pattern . The standard finish is 
plain black stove enamel, and fitted with four lamps 
and two switches, the current consumption b€ing 1 ,000  
watts. 

A third pattern is of very ornamental appearance 
and suitable for dining and drawing rooms, staVe 
cabins of steamers, etc. It consists of hammered iron 
base, highly lacquered hammered copp·er reflector, and 
is fitted with three lamps and two switches, the current 
consumption being 790 watts . 

larly suitable for drawing- and dining rooms, as is also 
the office pattern, which is of similar design and 
finish to the previous one. It  is fitted with four lamps 
and two flush switches, and suitable reflector. 

The "Pillar" patt€rn is especially suitable for halls, 
passages, shops, etc. This can be finished in art black 
stove enamel, colored stove enamel or vitro enamel in 
colors to suit the surroundings. The radiators are 
wired for various current consumptions to suit require-

Office Radiator: Current Consumption 790 to 
1,000 'Vatts. 

tem and are of the non-luminous type. They are most 
suitable for small offices and similar work, and are 
supplied in three sizes without switches or with two 
switches, the current consumption b-eing 500, 800 and 
1 ,200 watts respectively. The ornamental form is 
similar to the previous one, but mounted in handsome 
lacquered and polished cast brass framework for dining 
or drawing rooms. 

The heating lamps can instantly be fix-ed in the 
event of renewals. Their life is extremely long, and 
the heating effect well maintained throughout. 

��------------
AN AMBULANCE AUTO MOBILE. 

BY OUR ENGJ.JSH COREEF'PONDENT. 
Further sever·e tests have beenicarried out in London. 

�with the lvel armored Red Cross motor intended for 
service with the army medical staff at the firing line. 
The ingenious application of thIS motor was the idea 
of Major Palliser, of the Canadian militia . Trials under 
conditions similar to those exi sting in war were car
ried out a few weeks ago at Bisley, where a member 
of the American embassy in London was an interested 
spectator. 

The lv-el motor employed for these operations is iden
tically the same as that devised for agricultural work. 
It is a three-wheeled vehicle propelled by an I8-horse
power twin-cylinder gasoline motor. The tractor is of 
heavy construction, weighing complete about 30 hun
dredweight. The front or ste-ering wheel is of small 
diameter, but the rear driving wheels are some four 
feet in diameter, stoutly constructed of steel and shod 
with wide iron tires; so as to insur-e a secure grip of 
the ground being attained. 

For military ambulance work the motor is  entirely 
incased in bullet-proof steel shields. The armor proof
ing consists of Cammell bullet-proof steel of one-quarter 
inch thickn-ess. The back casing of the motor is so 

Pillar Radiator: Consumption 
1,800 to 2,400 Watts. 

Office Radiator: Consnmption 790 
to 1,000 Watts. 

Small Radiator: Consnmption 500 to 
1 ,200 Watts. 

Pillar Radiator. 

ELE'fBIVAL RADIaTORS 



('oll str ucted tha t flavs open outward ull either side and 
Ol1 the groll tl o ,  thereby ]lJ'oteeting the ambulance staff 
while engaged in their work behind. The area thus 
protected is about 9 feet in width by 7 feet i'n height. 

This first-aid vehicle, in the severe ' tests to which 
it was submitted, was driven over rough ground, and 
brought within close range of the firing line.  The 
backways were open€d out to cover the stretcher party 
at work behind. A severe fusillade was then poured 
upon the vehicle from rifles at rangel'l varying from 20 
to 1 00 yards, but without penetrating the armor. Of 
course, the vehicl€ i s  not constructed with the object 
of resisting heavy gun fire, and a s ingle shell from a 
large-caliber weapon would absolutely wreck it. 

The car carries two ambulance men, one of  whom also 
performs the offices of €ngineer and driver. The appar
atus proved very serviceable  and easy to handle upon 
the battlefield. Notwithstanding the rugged nature of 
the ground, a speed varying from three to six miles 
an hour was attained. Owing to its wedge-like shape, 
the bullets that struck it were deflected, without caus
ing the slightest damage. One drawback which it pos
s€sses is t.hat it can only be used with gasoline as fuel. 
As this volati le  spirit is not easily procurable upon 
the battlefi€ld,  the engine is to be adapted to the COI1-
sn mption of  cruder oils .  

In  addition to ambulance work pure and simple, it 
l,roved its efficiency for other phases o f  work in con
n€ction with first aid, by the haulage of the necessary 
auxil iary attachments for the sterilizing of water, etc. 
Also, while the work of tendin g the wounded was in 
progress, the engine, owing to its peculiar construction, 
was instantaneously detached from the driving gear, 
a nd by pulley and b€lting supplied the necessary en
ergy for driving a portable ice-making plant designed 
for serviee in tropical climate.  When the tests in the 
jj l' ing line were completed, the ambulance car returned 
t o  safety, hauling a supplementary ambulance wagon 
containing thirty wounded men-a task which was 
E'asily accomplished, owing to the great power of  the 
ITJotor. 

As this was a first attempt to prov€ the efficiency 
am! u t i l ity of such an automobile  for this class of 
w ork, several defects presented themselves. These, 
!J owever, were of an easily surmountable nature, and 
hav€ been since remedied. The car, however, estab
lished complete success, and i s to be submitted to fur
ther tr ials.  Another i mportant advantage i t  provides 
i �, that owing to the arrangement for disengaging the 
motor and driving mechanism, the car can be utilized 
aR  a stationary engine for generating electricity for 
i l l n minating the hospital tent in camp, or other pur
poses for which power is required. 

. . .  � . 

ELECTRICAL EQUIPMENT OF THE NEW YORK CENTRAL 

RAILROAD . 

Judged from the standpoint of Us magnitude and th e 
far-reaching results which must follow, the electrical 
eqn ipment of the New York Central system, which 
is  now under way, is the most important event  
that has happened in the application of electrical 
t raction to steam railroads.  It  is true that the 
el ectrical equipment of limited s ections of steam 
rai lroads is nothing new ; as w itness the work 
((one on various roads both h ere and in England-to 
SJ,y n othing of  the Valtellina electric line in Italy ; but 
the novelty of the New York Central work l ies in the 
great. magnitude upon which it is  being carried out ; 
the elaborate and carefully systematized experimental 
work now being done near Schenectady ; and the im
portant b earing which all of  this will have upon the 
great question of the electric operation of long-distance 
railroads b etween such points as New York and Chi
eago, or New York and P ittsburg, or Washington. 
There is no body of men in the world that is  so ex
tremely practical or so reasonably conservative as your 
railroad engineer ; and the fact that the New York 
Central engineers, whether in the department of civil, 
electrical , or steam engineering, are willing to admit 
that the ultimate outcome of the present work that is 
being done at the New York terminus, and on the sub
u rban lines of the New York Central system, will, quite 
possibly, lead to the ultimate application of electric 
traction to the whole o f  their fourteen thousand miles 
of track, may be taken by laymen in general as a pretty 
sure guarantee that this stupendous change will actu
ally be made within the present d ecade. 

'The changes involved in this work include the elec
tr'ifying of  the New York terminal for a distance of 3 4 
miles on the main line from the Grand Central station, 
and for 24 miles on the Harlem Division as far as 
White Plains. The express service will b e  s eparated 
from the local service, the express trains being hauled 
as far as th e points named by el ectric locomotives, and 
th e local trains being operated on the multiple-control 
system as used on the Elevated and Subway l ines. This 
Reparation of the service will involve the four-t racking 
of these roads, and indeed on some portions there will 
he as many as eight tracks. The express trains will be 
run on the regular schedule demanded by the com
pany's through express service to distant paints ; but 
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the suburban service will be vastly improvuj by short
ening the t rains and running Lhem at more freq !lent 
i n tervals, the proposed schedule calling for a train 
every two m inutes. 'The well-known ability of the elec
tric motor to start a train rapidly and quickly carry it 
to full speed will  result in a great acceleration in the 
average speed of this local service ; and there can be 
no doubt , that the increased frequency, higher speed, 
and general a ll-round convenience of  the new service 
will  result in a great upbuilding of th e most distant 
suburban districts. Two years from the present time 
will probably see the electri cal service in full swing, 
although there may be some finishing work to be done 
in the terminal station and yards. I n  rebuilding the 
l ine, th e  platforms are to be raised to the level of the 
floor of  the cars, all  grade crossings are to be elimi
nated, and much of the heavy curvature of the l ine is 
to b e  reduced or cut out entirely. 

The scheme for hauling the h eaviest express trains 
by electric locomotives is an entirely new one. There 
is absolutely no precedent to go upon. It  was for this 
reason that the New York Central determined to equip 
a section of their main line with apparatus that shoul d 
correspond to that with which the suburban l ines arc 
to b e  equipped. For this purpose a stretch of  six miles 
o f  t.he east-bound local tracks of the New York Central 
was selected, a few miles beyond the city of  Schenec
t ady, and th is has been equipped with the standard 
third-rail construction. The track is practically 
straight and is ballasted so as to  permit of a maximum 
speed of 7 0  to 8 0  miles per hour being obtained. Power 
is furnished by a 2 ,000-kilowatt, three-phase, 25-eycle, 
Curtis turbo-generator, delivering 11 ,000 volts to the 
l ine. The generator is  located in the new power house 
of the General Electric Company at Schenectady. The 
current is  carried by a high-tension transmission line to 
a SUb-station at Wyatts located at the center of the six
mile stre tch of track Here the 11 ,000-volt, alternating 
current is stepped down and convert€d to G OO-volt direct 
current, at  which pressure it  is  d elivered to the third 
rail , from which it is taken by the contact shoes of the 
l ocomotive. 

For the past three months an experimental electric 
locomotive has been hauling trains of various weights 
over this track, and careful records bave been made of 
the results obtained under widely d ifferent conditions 
of load, and under every possible condition of the 
weather. The locomotive is one of fifty wh ich w ill be 
u sed in hauling express trains, the heaviest of which 
will reach 8 7 5  tons in weight. 'The maximum speed 
contemplated is from 6 0  to 6 5  miles per hour. By using 
the multiple-unit system of control , two or more loco
motives can be coupled together and operated from the 
leading cab as a single unit .  A single electric loco
motive will be able to maintain the schedule with a 
45 0-ton train, and two locomotives will  be coupled to
gether for the heavier train . 

The locomotive is carried on four driving axles and 
two radial pony trucks. On each driving axle is 
mounted, without intermediate gearing, the armature 
o f  an electriC motor having a normal rating of 5 5 0  
b orse-power. T h e  normal rated capacity of t h e  locomo
tive is 2,200 horse-power, although at starting it can 
d evelop 3 ,000 horse-power o r  more. An interesting fea
ture is that in the new locomotive the armature is 
mounted rigidly upon the axle, thus reducing the bear
ings to those of the pony trucks and the main journals, 
all of which are outside of the driv ing wheels. The 
motor has two poles, whose faces are flat and verti
cal, to permit a large vertical movement between 
armature and poles as the latter mov€ up and down 
w ith the riding of  the frames upon the springs. The 
main frame is of  cast steel. 'The pole pieces are carried 
by heavy steel transoms, bolted to the s i de frames, 
which form part of  the magnetic circuit, besides acting 
as  cross braces for the truck. This construction, be
sides being strong and simple in design, greatly facili
t.ates repairs and renewals, as an armature with its 
wheels and axle may be removed by lowering the 
complete element, w ithout d isturbing the wheels or 
any other part o f  the locomotive, and a new element 
inserted in its place. I n  addition to the four pairs of 
driving wheels, there is a pony truck of the radial type 
at each end of the locomotive. 

In spite o f  the fact that the armatures are attached 
rigidly to the axles, the dead w eigh t  on the axle is not 
materially greater than is  customary with steam loco
motives ; and in addition, there is  no unbalanced weight 
to produce the hammer blow of the steam locomotive, 
which has proved so d isastrous to track and roadbed. 
The superstructure consists of  a central cab for the 
operator, containing master controllers, engineer's 
valves, and the necessary switches and valves for oper
ating, sanding, whistling, and bell-ringing devices. 
This apparatus is  furnished in  dupl icate, one set on 
each side of the cab, and it is arranged so as to  conform 
in a general way to th e pOSition o f  the similar controls 
in the cab o f  a steam locomotive. The operator has an 
unobstructed view both in  front and rear from the 
windows of the cab. A central corridor, extending 
through the cab, is provided w ith end d oors through 
which there is access from the locomotive to the train. 
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O n  cadI side of ( hif4 cOl 'ri (lor a r e  arranged j he contac
tOl'S, rl]()otl(ai � ,  anl! revcrsc�rs.  They are carried ill boxes 
of  sheet steel , and are "heaLhed on the inside with 
fireproof insulating material.  The control system per
m its of three running connections, namely, four motors 
in series, tw o groups of two in parallel series, and all 
four motors in paralleL 

The accompanying comparative table of one of the·  
new electric locomotives and the n ew compound steam 
locomotive recently designed for the same service will  
be o f  great interest. The compound, wh ich was exhib
ited at St. Louis, was illustrated in  our issue of July 3 0 , 
1904,  and reference is made to that article for i l lustra
tions and full particulars of  this fine engine. This 
engine is the latest and most powerful express loco
motive on this road, exceeding the cel ebrated Atlantic 
type of simple engines that are used at present in 
handling the express service. I n  this engine w e  see 
the limit of  size, weight, and power to which an ex· 
press steam engine can be carried ; and yet it will be 
seen that on every point of  comparison, the electric 
locomotive is more efficient. 'fhe n ew type is 25  feet 

COMPARISON OF N. Y. C .  R.R.  EJ,ECTRIC AND S'l'EA"M LOCOlUOTIVES. 

- -------- -

\ Electric I Steam 

'rota! length . . . . . . . . . . . . . . . . .  ' "  . . .  ' I  37 feet i 62 fect, 2% incjH',* 
'rotal weight . . . . 0 _ .  • • . • • • •  • • • • .  H;) tons I 162 t0118* Wei�ht 011 drivers . . . . . . . . . . . . . . . .  ' 1'  69 I ons I &5 tOllS 
ltiaxunnm horse-pow('r . . . . . . .  3,000 I l,800 
Horse-power per ton weight. . .  . . . . . . 31.5 11 .1  

* Incluuing tender. 

shorter ; weighs 67 tons less ; has 14 tons more ad
hesive weight, and has 1 0 14  tons l ess weight concen
trated on each pair of wheels, and is therefore propor
tionately easy on the track ; has 1 ,200 more horse-power 
available for starting a train ; and indeed on a basis 
o f  horse-power per ton weight of  locomotive is  300  pel' 
cent more efficient. The total absence of reciprocating 
parts renders the electric locomotive even easier on th e 
track than the balanced compound steam locomotive. 

The tests already made ind icate what may be ex
pected of a locomotive running in regular service. 
With an eight-car train weighing 336 tons, exclusive of 
locomotive, a maximum speed of  63 miles per houl' 
was reached, and 7 2  miles vel' hour with a four-car 
j rain weighing 170  tons. 

In  the starting tests a speed of 3 0  miles per h Ollr was 
reached in 6 0  seconds with an eight-car train weigh
ing, including the locomotive, 431  tons, corresponding 
to an accelerat ion o f  one-half mile per hour per second. 
During certain periods of the acceleration the increase 
in speed amounted to 0.6 mile  per hour per second, 
calling for a tract ive effort of approximately 27,000 
pounds developed at the rim of the locomotive drivers. 
This value was somewhat exceeded with the four-car 
train, where a momentary input of 4 ,200 amperes de
veloped a tractive effort of 31 ,000 pounds at the driv
ers, with a coefficient of traction of 2 2 . 5  per cent of 
weight on drivers . The average rate of acceleration 
with the four-car trains, weighing including the loco
motive 265 tons, was 30 miles in 3 7 :6 seconds, or 0 .8  
mile per hour p er second, calling for an average tractive 
effort of 22 ,000 pounds. 

The maximum input recorded, 4,200 amperes at 460 
volts, or  1,935 kilowatts, gives an output of the motors 
of 2,200 horse-power available a t  the wheel. With 
4 , 200 amperes and a maintained potential of 600  volts 
there would have been an input of the locomotive of 
2 ,520 kilowatts, corresponding to 2 ,870  horse-power out
put of  the motors. This output is secured without in 
any way exceeding the safe commutation limit o f  the 
motors and with a coefficient of  traction of only 2 2 . 5  
per cent of the weight on the drivers, thus placing th is 
electric locomotive in advance o f  any steam locomotive 
yet built. No service capacity temperature runs have 
been made as yet, and the preliminary tests have not 
shown any appreciable warming of the motors suf
fici ently to take thermometer readings. 

Throughout both the starting and running tests the 
electric locomotive shows its remarkable  steadiness in 
running, a distinct contrast in this respect to the steam 
locomotive, especially should the latter be forced to 
p erform the work here shown to b e  accomplished by 
the electric locomotive. 

The elimination o f  gear and bearing losses permits of 
a very high efficiency o f  the locomotive. Reference to 
the motor characteristics shows a maximum efficieney 
of approximately 9 3 per cent, this val ue being ful l y  
4 per cent better than i s  possible with motors of tbe 
geared type. 'This gain is  especially noticeable at the 
h igh speeds, the efficiency curve remaining above 9 0  
p e r  cent even a t  t h e  free running speed of the locomo
tive alone, in contrast to the 85 per cent or  less which 
would be  a good showing for a locomotive provided with 
geared motors. Th e simple construction and high 
efficiency made possible with this des ign of gearl ess 
motor, together with the minimum cost of repairs a t
tending such a construction, makes the oirect-current 
gearless-motor type of l ocomotive a distinct forward 
step in electric-locomotive construction. 
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'ril e Seedless Apple's Past. 

To the mditor of  the SCIENTIFLC Al.mmOAN : 

Your paper of th e 4th instant, in describing the new 
seedless apple, says that its origin is quite recent, 

Over thirty years ago seedless apples were produced 
near Phillipsburg, N.  J. ,  and, by the same token, hogs 
were raised there with solid hoofs. 

Now the apple has disappeared from there and the 
hog of the solid hoof is found in Kansas, and at Win· 
sted, Conn. , in possession of Mr. Burton E.  Moore. 

Ossining, N. Y. ,  February 5, 1905 .  H. 

.. 4 .  � .. 
Pananl a  Canal. 

To the Editor of  the SCIE N T IFIC A�H:lncAN : 

In reading the abstract of the engineers '  report in 
your issue o f  the 31st u ltimo, the following idea has 
occurred to me. Would it  not be  possible to construct 
two parallel tunnels, each say 100 fee t in diameter, at 
sea l evel·-50 feet above and 5 0  feet under-through '1 
suitable route where there would be the least obstruc
tion from rock ? 

A proposition of  the same nature was made some 
fifteen years ago by the Messrs. Stevenson, of Edin· 
Imrgh, in th eir proposal for a ship canal between 
the Forth and Clyde via Loch Lomond. The length 
of the tunneling in this case would be only two miles 
and through rock, but in the case o f  the .Panama 
Canal it would probably be desirable to avoid that. 

The difficulty through the alluvium could probably 
be got over by lining with iron as fast as constructed 
this method being now well understood on a small 
scale from the construction of underground railway 
"tubes," now so common. JOlI N STlIT:THEl{S. 

7 Portsdown Road, London, January 1 7, 1 9 0 5 .  
[The Canal Commission decided that a tunnel canal 

was impracticable in a region that was liable to seis
mic disturbances.-Eo.]  

.. I . . ... 
TIl e Cllanging C o l o r  of Hlass. 

'1'0 the Editor of  the SCIENTIFIC A �lImICA:\ : 

Some time ago there appeared in you r  columns a 
communication concerning the change in color of COIn
mon dear glass if  left exposed in certain desert regions 
of tlle  earth. Your correspondent, as he described the 
phenomenon, explained it as being caus.ed by the alka
line substances in the soils where the glass happened 
to be lying. 

I have observed this dis(;o loratioll in glass for sev· 
eral years in the course of many trips over the 'Western 
d eserts as an engineer and surveyor. I cannot think 
it is because of alkaline  influence. I believe it due 
almost entirely to  the great activity of the actinic rays 
from the sun in those regions where, owing to the ex
treme transparency of the atmosph ere and its freedom 
from dust and mOisture, their effect is much more 
not iceable. 

It  is not necessary, for th is discoloration to occur, 
that the glass-bottles, flasks, broken tumblers, or any 
clear glass-be lying on the ground. I have repeatedly 
noticed it when the glass was on shelves, porch roofs, 
and even hung several feet above the ground by a 
string. It seems probable that it is due to some com
plex chemical reaction, where, the very small quantity 
of iron-generally a low oxide or other chemical form
is changed to some of the higher oxides, imparting a 
cl ear, rich, amethyst or rose-purple color, the intensity 
varying with the time of exposure. 

An ord inary piece of table glass, or the flat flask so 
often seen in mining and desert towns, will almost 
equal the color of standard amethyst after six months 
exposure in summer, while a fortnight is sufficient in 
m ost cases to produce a distinct t int. If  kept in the 
shalle the same effeet is noticeable , but requires a 
In lIeh l onger time. I have observed the same phenom
enon in local i ties of Sonthern California where cl imati� 
('ouditions are similar, but littl·e or no alkali present in 
the soil .  WIl.L L. BnowN. 

Principal of High School .  
San Bernardino, Cal. ,  February 1 ,  1905.  

II l' r o l e st Agai nst t h e  JU N e ,- a n d  a n  /\. P I,e a l  fo r 

t h e  Y a r d .  
To the Editor of the S C I E N T I FIC A�H; r: [ c .\N : 

Sixty years ago you commenced writing articles 
in your journal in favor of introdncing the metric 
system into the country, but every succeeding day h as 
only placed that system, for LlS, further and further 
away. 

Why ? you ask. ,Vell, j ust consider.  Our l ittle Es· 
sex County Registry of Deeds i n  1 8 4 0  contained 3 6 0  
record books. abo ut  8 x 1 2  inch es in si�e, of 5 0 0  pages 
each, written closely on both sides. To-day we have 
over 1 ,900 books fil led with deeds an d other legal 
insi rn m rm tp, . a l l  w r i U ('n i n om' measures,  1'o (l s  an d 
l i n ks . or rods an(l feet , or feet and inch es.  Now 
mll H i ply by all the counties in the United States and 
the island o f  Great Britain, and then remember that 

Scientific America.n 
somebody must be able to read anyone of all these 
deeds for all time to come. 

But this is  not all ,  by any means. We buy and 
sell more of the world's goods, agricultural and manu· 
factured, in th e United States than in all the other 
countries of  the world combined ; that is, our home 
market is worth more than all the other markets 
put together ;  and all these transactions are i n  our 

present heterogeneous measures, but no power on earth 
can change them. 

You remember the effort of the Chicago Board of 
Trade to substitute the cental for the bushel, and 
the result. Grain is  still bough t  and sold by the 
bushel and l ikely to be. 

Now please allow me to suggest that there is one 
way, and only one, to get a universal standard o f  
weights and measures. Let al l  t h e  countries that 
use the metric system change the meter to our stand
ard yard. 

The metric nomenclature would not b e  changed at 
all,  only a slight change in the quantities, but with 
our standard yard for the meter, the two systems 
could be reduced, each to the oth e r, without that in
termediate decimal. 

I make this suggestion for your consideration. 
Haverhill ,  Mass., January 16. N. SroFFoNE. 

• • • 
Pb otogral, h y  o f  tile Eye. 

To the Ed itor of  the SCmX'l'lFIC AMERICAN : 

My attention has been called to an article in your 
issue of December 1 7  on "Photography of  the Interior 
of the Eye." In that is described the m ethod which 
was adopted by Dr.  Thorner, and illustrations are 
given of  the results obtained. As the subject is  
deemed worthy of much space, it may possibly be  in
teresting to know that very much better results than 
th ose were obtained nearly twenty years ago, in  this 
country, and by a much simpler process. The descrip
tion of this was given in a communication by me to 
the American Ophthalmological Society in 1887,  and 
w as published in the Transactions of the Society of 
that year, the photographs being shown at the same 
time. 

Of  the many attempts which have been made to 
Ilhotograph the interior of  the human eye,  these re
sults were generally considered the best until sur
passed by those of Prof. Dimmer, of Gratz. Last Sep
tember, at  the meeting of the I nternational Ophthal
mological Congress at Lucerne, I had the pleasure of 
examining the apparatus used by him and the picture 
which he obtainAd.  The apparatus used is as large as 
a small piano, and almost as complicated, the cost 
being so great as practically to preclude its use as a 
clinical instrument .  

T w o  principal difficulties in this problem are to do 
away with the reflection from the cornea and to obtain 
a plate sufficiently sensitive to the red rays reflected 
from the l iving retina. I would be glad to co·operate 
with others who might also be interested in the sub
ject ; and if a satisfactory photograph can be ob
tained by a process so simple as to  make it of practical 
value, i t  would be  creditable to the one who succeeds, 
and certainly would assist in advancing our knowledge 
of the interior  of the eye and its various diseases. 

DR. Lc:cmN HOWE. 

Buffalo, N. Y., December 21 ,  1 9 04 .  

Passe- P a r t o u t  �"'ranl i ng. 

The rapidly increasing number of beautiful prints 
oj' variolis kinds, which i n  themselves are inexpensive, 
but of such an artistic qual ity, that if properly framed 
form a valuable help to the decorating of the study Of 
den, often causes the owner to wish that framing was 
less expensive, an d th at some method could be devised 
which would permit of the use of these art obj ects 
upon the walls in some more attractive and permanent 
nanner,  than by fastening with pins or thumb tacks. 
This can easily b e  accomplished by the means of the 
passe-partont, a m ethod which is at the same time not 
only i nexpensive, but serves to give th e print a finished 
appearance, and preserves it  fully as satisfactorily as 
if framed expensively. 

In order to mal,e  passe-partout frames properly a 
board should be prepared as follows. Select a smooth 
board without warp two or three i nches longer and 
wider  than the largest frame desired. Finish the two 
longer sides by nailing on the edge a narrow strip 
whieh should projeet above the working side of the 
board not more than 1-1 6 of an inch. This will  be  
found suffic ient to prevent the glass used from slippin? 
off the board. and will provide a resting shoulder 
against which th e glass may be pressed during the 
m aking of th e frame. On one s i d e  of  the board draw 
a line at a distance of 1h inch from the projecting 
€dge ; at tho other side of  the board a line should be 
d rawn 1/J, i neh from i h 0  opposite  projecting edge. 
These lines shon1 (1 b e  marke!j p j[ii nly and accurately, 
as they form the guide l ines upon which the binding 
strips  are placed, and if  they vary in distance the 
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binding strips cannot be accurately placed in position. 

'1'he binding strips should be selected from some 
strong paper or gummed binding doth t hat will either 
harmonize with the print to be framed, or  with th �' 
paper which may be used as a mat to give the print <I 
sufficient margin. For this purpose 1 use the l ighter 
grades of  cover papers which are cut into strips by the 
use of the common yard-stick and a very sharp knife 
I t  will be understood that the placing of a smooth 
sheet of binder's board underneath the cover paper 
will render the cutting of the binding strips much 
easier.  The strips should b e  two inches wide if a 
large size frame ( 1 1 x 14 ) is to be mad e ;  for sm.aller 
s i zes a narrower strip may be used, but the wide strip 
is  much easier to handle and gives added strength to 
the frame. 

For backing the ordinary straw board is all that. is 
required. This can often be found among the wa:,tl' 

paste·hoard boxes in the home. I n  fact,  parts of old 

boxes are preferable to new stock bought at the paper 

warehouse for the reason that new stock is rarely 

thoroughly dried, and I have known instances where 

the drying of the, backing board has caused such a 
warping tendency that the cover glass has been 
broken. The backing boards should be  cut to the exact 
size of the glass wh ich is to be used in  framing. Any 

deviation in the measurement of the glass and the 
hacking board will result in an unsightly frame that 
the most skillful worker cannot avoid.  

'i'he hangers for the frame can usually be  secured at 
stores where picture frames are made. If  these am 
not procurable the small brass rings can be purchased 
at hardware stores, and narrow strips of  tin can bo 
used to form the loops on which the rings are fash
ioned. These strips should be  fully two inches in 
length and should be  threaded th rough the rings, then 
doubled so that the ring will hang midway between the 
ends, which are passed through narrow slits in tho 
backing board, and then spread in the manner of a paper 
fastener and hammered down until they are perfectly 
flat. To make the frame proceed as follows : Place 
the glass upon the board so that it  will be  in perfect 
register w ith the projecting edge. The binding "trips 
should have b een previously moistened and the sur
plus water blotted off. Wit.h a bristle brush apply 
Higgins paste or  some sim.ilar mountant to one of  the 
b i nding strips and work the paste in thoroughly, so 
t.hat the strip will be well saturated with the paste 
so well worked i n  that it will not ooze out upon th e 
glass. This precaution will not. be necessary if a pre
pared gummed strip is used. The binding strip which 
should be  of  the exact length of the side of tb e glass 
to be covered should now be laid upon the glass, using 
the line described above as a guide. Press the strip 
gently with the fingers until partial adhesion results, 
and then rub in perfect contact with a soft cloth. The 
glass should be  then turned and the opposite side co v
ered in the same manner. 

I n  binding the last two sides tiny strips of paper 
should be placed on the edges of the binding strips 
al ready in position so that t.he paste from the remain
ing strips will not soil the corners which are to be 
mitered. In finishing the last sides the ou ter strips 
should be mitered by the use of a miter pattern mad e 
from a thin piece of wood or cardboard. This pattern 
is  laid upon the binding strips after they are firml y 
placed in position and the outer s trip cut with a very 
sharp knife. The corners, with the underlying pro
tecting paper, can then b e  removed and the last LJind
ing strips rubbed into thorough contact. 

The cover glass is now ready for the final binflin ,; 
with the print and the backing board. 
should be removed from t.he board, and a clean paver 
spread upon the board upon which th e glass is placed 
face downward. Upon this lay the print with its mat 
-if any-face downward, place upon this the backing 
board, taking care t hat the hangers a.re in the right 
position or the framed print may be fonTIll,  when fin
if'hed, to be arranged for h anging in a reversed posi
tion. Great care should be tal,en to see that the print, 
the mat, and the backing board are in accurate regis
ter. Paste shoul d then be l iberally applied to the pro
j ecting edge of the binding strip 011 the right-haUl] 
side,  and when thoroughly pliable the strip should be 
closely drawn over the edges of the frame, onto the 
baek of the backing board. and then rubbed in  contact 
with the soft cloth. The frame shoul d t.hen be turned 
so tha t the l eft-hand side occupies the place of the 
right side now completed, and this side and the cn(ls  
treated in th e flame manner. 

To make passe-partont frames so p erfectly that they 

will  have the appearance of frames made by the pro

fessional frame maker requires only ordinary meehan

ical abil ity, and tb e care which is required in doing 
even the simplest things well .  If  the instructions 

given are carefully followed.  i t  will be found that 

choice pr ints, book covers and postprs can be made into 

at.tractive orn amrm i fl  for t h e  hOI1l(, at a rn i n imnm cost. 

with t.he added satisfaction tbat the work ll as about it 

that personal quality and interest wh ich is never felt 

when the work has been done by others. 
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TH E UNITED STATES NAVAL T RAINING SOHOO L AT 

N EWPORT . 

BY WALTER L. BE.A�LEY. 
What is considered one of the most important and 

vital branches of the naval establishment is the train
ing of the newly recruited appren-
tices destined to render future serv
ice on board our battleships, cruis
ers, and other types of armored 
vessels. At present there is a great 
scarcity of enlisted men in the 
navy, so much so that three or more 
warships have j ust been ordered 
out of actual service, so as to sup
ply crews to man the new ships 
completed and awaiting commis
sion. According to recent naval 
estimates, it is stated that when 
all the ships now building are put 
into active service, it will take 
about 2,000 officers and over 60,000 
enlisted men to man them, which is  
more than twice  as many as the 
present law provides for. To m eet 
the demands of the growing navy, 
the training schools are unusually 
active at present, and are now taxed 
to their fullest capacity. Besides 
the present training squadron, two 
800-ton cruising and sailing ships 
recently l aunched, accommodating in the neighborhood 
of 250 apprentices, and the new barrack building at 
the Newport station, nearly ready for occupancy, where 
1 ,000 boys can be quartered, will add additional facili
ties to the training system. The government has two 
nautical schools, one at S an Francisco and the other 
at Newport. The latter station is the most commo
d ious, and to it the great majority of the enlisted 
youths from the East and Middle West find their way. 

Scientific American 
The Newport station, which is in charge of Command
ant Thomas, is located on Coaster's Island, and is 
one of the l argest and finest in the world. Its pic
turesque setting, high, spacious parade grounds, and 
groups of imposing structures, offer upon first sight a 

A Boxing Match. 

welcome and favorable impression to the incoming ap
prentice. The great main barracks, his future home, 
is hid from view at the regular landing-place, and 
lies at the foot of the hill  beyond, on the west shore. 

The apprent ices are brought in squads and come 
s·eparately from rural farming communities, small vil
lages, and towns and cities from the West, Horth, 
South and E ast, as well as from recruiting vessels that 
ply along the New England and adjacent coasts. At 

The " Hist " Boys Oft' for a Cruise. 

The Diving Class. 

FEBRUARY 18, 1905. 

the training school for six months the navy puts the 
young sailor lads through a course of preliminary 
training necessary to fit them for their first cruise at 
sea. Here are the first requirements at the outset of 
their career. The apprentice must be of American 

birth, seventeen years of age, and 
he is  required to enlist for four 
years, after showing credentials of 
consent from his parents or guar
dians. Boys who have b een con
victed of crime or who are known 
to be of bad character are not per
mitted to enlist. E ach boy is sup
posed to spend twenty-four hours 
in the detention building, when he 
is pronounced free from disease 
germs. He is transferred to the 
"newcomers' squad" and quartered 
for the next three weeks in the old 
gymnasium building, w ith large 
mess hall, drying-room on the first 
floor, and dormitory upstairs. 

Here they are taught a few rudi
ments-first cleanliness and then 
discipline. They are kept under 
close observation all the time while 
in th is building and are taught 
how to keep their clothes clean, 
to scrub and dry their apparel, to 
sling and get into a hammock, to 

lay out their kit for inspection, salute and fall in, and 
all the preliminary instruction necessary to qual ify 
tb em for the battalion in the shortest time. When they 
are proficient in these things and are shown to have 
no disease germs, they are assigned to the battalion 
in the main barracks, where their real instruction be· 
gins. The battalion is divided into four divisions, and 
for the purposes of instruction the apprentices are 

( Continued on page 146 . ) 

A Drill on the Land l\iast. 

The Music and Physical Drill. 

THE UN ITED STAT ES NAVAL TRA INING S OH OOL A T  NEW!'!)4:.T. 
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THE ORIGIN AND FORM OF HOARFROST. 
BY THE ENGLISH CORRESPO � D E N T  OF THE SCIES TIFlC AMERICAN. 

At a recent meeting of the British Association for the 
Advancement of Science a series of interesting photos 
was exhibited by Dr. Karl Grossmann, F.R.C.S.E., 
F.G. S . ,  and Mr. J. Lomas, A.R.C.S. ,  F.G.S. ,  
demonstrating in detail the origin and for
mation o f  hoarfrost crystals. As is well 
known, the production of  hoarfrost is at
tributable to the transition of aqueous vapor 
directly into the solid state, and so quickly is 
the metamorphosis effected that there is no 
apparent intervention of the l iquid state be
tween the two extremes of vapor and solid. 

Scientific American 
of sucet'l!l5ive cubes also in the form of steps. The 
construction of h oarfrost is analogous to that of salt 
crystals to a very great degree. In this instance the 
definite construction they assume is that of  hexagonal 
hollow pyramids. But until the investigations of Dr. 
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w a s  attached by one of its corners, a n d  expanded there
from. Dr. Grossmann has demonstrated this conten
tion to be fallacious, for in no sin51e instance has he 
found the crystals forming in any but one particular 
manner, with but slight variations, and the latter upon 

examination were attributable to adverse 
influences. 

In  the ice cave of  Iceland Dr. Grossmann 
discovered that these hexagonal hollow pyra
mid crystals were very definitely formed. 
Th is was entirely due to the absence of ex
traneous atmospheric influences, for on the 
whole the air within the 'cave was compara
tively quiescent. At those places where cur
rents of  air existed, or o ther influences were 
at work, the frost crystals assumed different 
shapes due to parts being broken or corroded, 
but in these particular cases it was also dis
covered that the crystal was built upon a 
hexagonal foundation. 

These two scientists have considerably ex
tended the environment of our knowledge 
of h oarfrost crystals, and their present re
sults represent some eleven . years of patient 
investigation into the phenomenon. It first 
excited Dr. Grossmann's attention in the ice 
cave in Iceland. This particular cavern 
penetrates a mass of lava. I n  the course of 
time, the water deposited upon the external 
surface of  the cave has percolated through 
the interstices of the rock and penetrated 
to the interior. The result is the forma
t ion of  a number of  beautiful ice cones. 

Fig. I .-The Hollow Hexagonal Pyramids Springin� f,'om 
the Base. 

From his investigations in the cave and 
his subsequent experiments, Dr.  Grossmann 
discovered that the most favorable conditions 
for th e production and development of large 
crystals were a moist air, at a low tempera
tu re, and the presence of a quiet, undis
turbed atmosphere. As such conditions are 

In the photograph accompany-
ing this article, which was se
cured by means of magnesium 
flash-l ight, some idea of the 
beauty of these formations may 
be gathered. They are perfectly 
transparent, being of a l ight 
bluish tinge. The transition in 
the cave has indubitably been 
di rect from aqueous vapor into 
the solid state. 

The walls of this cavern were 
coated w ith some remarkabl y 
fine hoarfrost crystals, and upon 
minute examination they were 
discovered to be o f  a, shape not 
previously known. 

rarely existent in connection 
with the formation of natural 
ho:;rfrost cond itions, Dr. Gross
mann, in order to obtain the 
most satisfactory and su�cessful 
results, carried out his investi
gat ion with artificial h oarfrost , 
such as is produced in the refrig
erating rooms of vessels and 
frozen-meat warehouses. 

It is well known that crystal s 
vary in their shape of formation 
according to their n ature. That 

Fig. 2.-Skeleton Crystal of Sodium Chloride. Fig. 3. - Skeleton Crystal of Potassium Chloride. 

The process of formation of an 
ice crystal is as fol lows : A 
small , flat, hexagonal prism of 
extreme th inness springs from a 
solid base. Immediately this is 
formed there is a struggle for 
the attraction of material for 
further construction from the 
surrounding atmosphere. But 
as the outer edges of the hexagon 

is to say, frost is of one type, salt is of another, pota:>
sium chloride another, and so on. In 1 8 6 7  Knop, in 
his work on the molecular constitution and growth of 
crystalf', published at Leipzic in 1 8 6 7, demonstrated 

Grossmann, the form of construction and successive 
development was only incompletely known. The only 
previous scientist who had devoted his study to this  
subject concluded from his researches that the crystal 

have a wider area for attraction the molecules congre
gate thereat in preference to the center, forming a 
larger hexagon round the one beneath, w ith the edges 
overlapping. The edges thus grow more rapidly than 

J<'ig. 4. -Ice Formations in an Iceland Cave at Surtshellir. Fig. 5.-;-Artificial Hoarfros t-Hollow Pyramids with Corner Crystals. 

the difference in the 
formation of the rock
salt crystals and the 
potassium c h I  0 r i d e  
crystals ( see dia
grams 2 and 3 ) .  Each 
of these c r y  s t a I s 
originates in a cube. 
but the successive de
velopment is some
what dissimilar. In 
th e former, upon the 
fundamental cube, is 
superimposed a thin 
rectangular disk with 
a cub e at each corner, 
another disk u P O ll 
this, and so on, each 
successive step being 
somewhat larger than 
the previous one, so 
that a pyramid is thus 
formed, with the ex
ternal faces complete 
and the central por
t ions incomplete. In 
the case of  the potas
sium chloride crys
tals, they are built up 

Fig. 6 .-Microphotograph of Hoarfrost. Fig. 7.-Artificial Hoarfrost. 

THE ORIGIN AND FORM OF HOARFROST . 

the central face, which 
is left undaveloped 
and hollow owing to 
the dearth of material. 
This growth is con
tinuous, and each suc
cessive h exagonal ring 
is larger than the pre
ceding one so that a 
series of steps is pro
duced. In our sixth 
illustration, which is 
a microphotograph en
larged twelve times, 
the pyramids may b e  
seen, though it is i n  
t h e  fifth illustration 
that the pyramidical 
formation is best de
veloped. In this il lus
tration, owing to its 
broadside nature, the 
line of  each step or 
hexagon is clearly in
dicated. This is th f' 
fornation wh ich a�1  
ice crystals assume, 
but occasionally may 
be found specimens 



with a cube at each of the corners. This peculiarity 
is shown in the fifth illustration, and it will be observed 
that these cubical crystals, which are similar to the 
bastions of a fortification, are precisely the same as the 
cubical crystals in the rock-salt pyramids. 

Dr.  Grossmann during the whole of  his researches, 
both by himself and in conjunction with Mr.  Lomas, 
has always found the crystalline forms exclusively 
those of the hexagonal, flat-topped prism. In no single 
instance has a terminal pyramid or a hemihedral shape 
been discovered .  In  our first illustration the method 
of hexagonal formation is  very distinctly shown, and 
the regularity of the hexagons is also well defined. 
But it has already 'teen pointed out that exceptions to 
th is general formation have been observed. For in
sta'lce, some have been noticed to b e  helix-shaped hol
low pyramids, similar to the cubic helices of bismuth, 
also long solid or helix pyramids. Sometimes a crystal 
will be  found wherein will be noticed needle-like spikes 
arranged in decided right angles. Such a formation is 
suggestive of the cubic or other r ectangular crystals, 
but on examination it will always be found that the 
prism is  an incompletely developed or damaged hex
agonal prism_ 

The helices are curious but beautiful in form, ren
dering an impression of the home of the smaller shell
fish. In this again, however, it will be observed by 
reference to our illustrations that the hexagonal 
form is preserved. 'Th e  helix is in reality an original 
hexagonal pyramid that has been damaged. Owing to 
the extreme frailty of the construction of these crystals 
they are susceptible  to the Slightest adverse influences, 
such as  air currents caused by moving objects, or heat 
radiation from bodies. The result is that one or more 
sides of the hexagon are broken or  damaged, and Na
ture immediately attempts to repair the injury by the 
formation of a smaller hexagon upon the internal sur
face of the former h exagonal pyramid, and thereby the 
helix is  produced. 

In our illustration of a large area of hoarfrost ( Fig. 
7 ) ,  round the extreme edge of the frost the peculiar dis
tinctive formation of the hoarfrost construction is  dis
tinctly shown. 

. ,  . . .. 
THE UNITED STATES NAVAL T RAINING SCHOOL AT 

NEWPORT. 

( Continued from page 144. ) 

divided into four classes. Those joining from the n ew
comers' squad are placed in the fourth class. At once 
they begin to participate in the r egular routine and 
drill,  embracing artillery, gymnastics, school and sig
nals, infantry, boats, seamanship, gunnery, bags, ham
mocks, sewing and mending. Saturday is d evoted to 
general cleaning o f  the whole bUilding, recreation, and 
music. I n  the examinations, conduct record is the 
oasis of determination of promotion in classes. When 
a boy is well versed in the subj ects taught in the fourth 
class, able to keep himself Pond his clothing clean ana 
n eat and lay out his hammock for inspection and stow 
and lash it  in the proper m anner, he  is promoted to 
the third class, and so on up to the first. Extra privi
leges are given to the apprentices who are first-class in 
studies and in conduct and who are out of debt-such 
as the l iberty to visit Newport on Saturday afternoon 
once in two weeks. 

The day's work begins at the training station at 
5 :  3 0  A. M.,  when the bugle sounds reveille and the boys 
leap from their hammocks, which are rolled up ana 
lashed and carried to their places. Every one is  served 
with a bowl of hot cocoa and then the bugles sound 
"turn to," when for an hour there is cleaning and scrub
bing all over the place. Each boy is his  own laundry
man and must wash his clothes, h ammock, covers, bags, 
etc. , at allotted times in the course of the day. They 
are dried by steam on long racks in a drying-room, 
and occasionally outside on sunny days. Breakfast 
formation is sounded at 8 o 'clock, when the boys 
march into mess hall. These young boarders of Uncle 
Sam's are well and bountifully fed, the bill  of fare 
varying according to the day. 

After breakfast comes the sick call, followed by quar
ters and prayers. From then on till 1 2  o'clock, din
ner time, is given up to a period of instruction, which 
continues, after a recess of an hour, until supper, at 
5 :  45 .  After th is the boys can enjoy themselves as 
they please, until the hammocks are pirx;:i down. 

At 8 :  3 5  the bugle sounds for the piping down of 
hammocks. The boys sling their hammocks, arrange 
bedclothes and prepare their sleeping places. At 9 
o 'clock "taps" are heard, the day's work is done, and 
the four h undred apprentices spring into their ham
mocks. These are swung one above the other in the 
same fashion as between the a ecks of a man-of-war, 
and the sailor lads prefer their comfortable swinging 
bed to any other. 

• 

It has been said by competent experts that the bat
tul ion infantry drill as seen at the Newport Training 
School is equal to and even ahead of that at Annapolis. 
This is due largely to the efficient work accomplished 
hy th e d rill m aflters, notahly of John R. Daly, n. S.  N., 
in strnctor in  infantry, sword, and bayonet exercise. 
Mr. Daly exercises superior control over the whole 
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battalion and has succeeded in getting it through the 
most difficult evolutions in unison and with almost 
clocklike preciSion. One of the most interesting of the 
open-air maneuvers i s  the physical rifle drill with 
music. The whole battalion takes part in this, usually 
in the morning, some two hours after breakfast. This 
is probably the most fascinating to the onlooker of all 
the open-air spectacles . On a raised platform the 
instructors, with rifle uplifted, face the squad of ap
prentices, lined up in rows. At the word of command, 
eight hundred hands rise in the air,  with rifle high 
above head, then lowered front and back, to and fro, 
quick and slow, keeping time to the music. I n  s ea
manship a typical masthead, set in the ground, with 
the ropes, sails and rigging, etc. ,  of  a seagoing ves
sel, affords the young mariners the novel and practical 
place to l imber up their muscles in climbing and to 
p erform other routine work. Filled from topmast down 
with a hundred o r  more of the white-clothed tars, it 
presents an animated s ight .  The U. S .  S .  "Hist," at
tached as station ship, takes some fifty boys for a 
week's cruise in nearby waters for instruction in prac
tical seamanship, gun drills,  signaling, etc. 

Marksmanship is popular and small-arm target prac
tice on the ranges with a service r evolver is indulged 
in with a deal of energy and enthusiasm. There is  
much rivalry and competition among the boys to be the 
best shot .  Every day a squad is taken to the ranges 
for practice. Each apprentice is allowed to fire a l im
ited number of times. As an extra inducement, prizes 
are offered for the best scores . A boy qualifying as  a 
first-class marksman gets a cash prize of $1 .50 ; as 
second class, $ 1 ; as third class, 50  cents.  Those having 
the highest score at each quarter get $1 additional in 
prize money, provided they have passed as first-class 
marksmen. Boxing and wrestling are favorite pas
times when off duty. A good rough and tumble wres
tl ing bout is sure to wind up some day's recreation 
period, drawing a gallery of enthusiastic onlookers. 
Lectures, concerts, and entertainments are given on 
frequent evenings each month. 

Apprentices of  unusual ability, just after they have 
left the training school, are s ent to  the ordnance 
school at Washington and to the torpedo station at 
Newport, where they can become proficient in electrical 
engineering and torpedo work and qualify as divers. 
Those who desire to make diving in the navy a par
ticular study enter the seamen gunners' class. Here 
the men are taken out morning and afternoon in a spe
cially equipped aiving boat and each one is sent down 
to  the bottom for a l imited time. After six months' 
work at  the training school and passing satisfactory 
examinations, the apprentices are sent on their first 
cruise on one of the training ships and shipped as 
third-class seamen. In course of this voyage instruc
tion in practical seamanship and gunnery is further 
pursued. On return they are a dvanced to second-class 
apprentices upon examinations, with increased pay of 
$15 a month. A transfer is then made to a regular man
of-war, and after qual ification they are advanced to the 
grade of first-class apprentices, with pay of $21 a 
month, serving a year's cruise. 

Upon the
_
expiration of the enl istment of  an appren

tice h e  will , if recommended, be handed an honorable  
d ischarge and upon re-enlistment within four months 
from date of  discharge, h e  will receive as a bonus four 
months' extra pay, a continuous service certificate and 
an addition of $1 .36  per month to his pay. 

Ex-apprentices are given the preference in the selec
tion of petty officers with pay ranging from $17  to $30  
per month and from $ 1,200  to $1 ,800 with retirement 
at the age of 62 years on three-quarters pay for l ife. 
This remuneration, considering that the boy gets quar
ters, rations, and continuous employment, with no 
losses or waste time, opens a satisfactory career to the 
determined and aspiring lad in the n avy, which is not 
so bad financially and socially, for in fact the salary 
is higher than many shore positions in civil life. 

• • • t • 

Gold from Sea �Vater Once More. 

Sir William Ramsay recently has announced that the 
old problem of extracting gold profitably from the sea 
can b e  successfully solved. 

Newspapers of  repute have given much space to ex
planations and interviews thereon, and even the staid 
Spectator devotes two columns to a consideration of 
its possible success and the effect thereof on the world's 
economy. 

There are some rid iculous calculations based on al
leged results. One critic solemnly asserts that 5 ,00 0,-
000,000 tons o f  solid gol d await successful prospectors. 
The bubble has not yet been pricked, though it  has 
he en contracted in its dimensions. The weightiest au
thorities, speaking with gravity and becoming aignity 
of the exalted promoters, have expressed disbelief in 
the theory that it will pay to extract the gold .  

The syndicate interested in the scheme is said to have 
employea Sir Will i am Ramsay professional l y .  I Hl t  seem 
to sh are with him th e fear of even tual r i d i cn l e. for Oll 
a r ecent exposure they and he a l ike hastened to make 
statements "with a view," as they said, "of stopping 
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possible speculative dealings by the public." At that 
time Sir William Ramsay wrote : 

"Th e  process is still in an experimental state. Need
less to say I do not hold shares in the syndicate." 

The inventor of the process by which it is hoped to 
make a corner in the world's gold is H.  J .  Snell.  

,Ve question very much whether Sir William Ramsay 
has stated more than the fact that sea water contains 
a certain p ercentage of gold, a proposition that no 
chemist will deny. Probably upon this utterance of 
Sir William's the London syndicate has built its ex
travagant claims. 

.. . •  J .  
Velocity Pote ntial o f  the U niverse. 

BY EDGAB. L. LAUKIN. 

If a hole be drilled entirely through the earth, 
passing through its center, and a stone be let fall int.o 
it, the stone will move to the opposite side and return 
to the starting point. And if air could be removed, 
it would oscillate to and fro so long as the earth en
dures. I t  would be  a pendulum. The ve.\ocity of tile 
falling body on arrival at the center woul d be 4 .91  
miles  per second ; and of the rising body,  on arrival 
at the other side, zero. I magine that the entire earth 
should b e  mined, removing all matter save a small 
mass here and there ; and let all these be supported 
by timbers extending from mass to mass, to prevent 
falling to the center. Remove 99 per cent of the mat
tel' ; and the stone would move with greatly reduced 
speed, still acting as a pendulum. Now remove all the 
timbers, and at the same time expand the earth to a 
d iameter of, say, many million miles.  Gravity exerted 
by the small ma�' - �'  upon each other would b e  weali: ; 
no supports would be required. But the stone would 
keep up its oscillation from side to side of the ex
panded swarm of earth masses, with velocity reduced 
i n  proportion to the expansion, and consequent weak
ened gravity. 

THE UKIYEn flE IS so EXPA:NIlEIl. 

A remarkable computation made by Prof. S imon 
Newcomb ( page 499, "Popular Astronomy" ) is based 
on a mass o f  the sidereal structure equal to that of 
5 00,000,000 suns l ike ours.  These are conceived to be 
spread out into a disk-shaped universe, whose diame
ter is  such that the time required for light to move 
across it,  with the velocity of 186 ,000 miles per second, 
is 30,000 years. From the known laws o f  gravity and 
motion, he shows that a stone that has been falling 
forever, or  as h e  words it, "falling from an infinite 
distance," will on arrival at the center o f  the disk be 
moving at a rate of 25  miles per second. It is known 
that the force required to b e  imparted to a falling 
body to double its v elocity must be  quadrupled ; and 
nine times the force is necessary to give i t  three times 
the quantity o f  motion. Then to cause the motion to 
be increased to eight times, s ixty-four times the quan
tity of force must be  exerted. Suns in space corre
spond to the small blocks of earth after m ining out ; 
and distances between them take the places of the 
timbers. The stone is represented by any flying sun. 
A sun may start on one side of the universe, fall 
th rough the center o f  gravity, pass to the o ther side, 
and return. For the purposes of this note, the quan
tity of matter in existence is imagined to be finite, 
and distributed in the shape of suns, nebulre, and darl{ 
worlds throughout a space having a diameter of 30 ,000 
light years, or  1 7 6  quadrillion miles .  And it is  imag
ined to have a boundary. 

POTEN'I'IAL. 

If a sun could be observed near the center of  this 
stellar structure, supposi n g  that the center can be  dis
covered, to b e  in motion with a speed of say 200 miles 
per second, then this would b e  the true velocity poten
tial of  the entire mass. Some suns now seen to be 
moving, are thought to have this rate. Ii' these suns 
have fallen from an infinite distance, then th e mass of 
the si dereal Rtructure is equal to 500 ,000 ,000 X 64,  or 
thirty-two billion t imes that now in our sun. The 
number of bodies giving l ight enough to  impress a sen
sitive plate is estimated at about one hundred million,  
a quantity so insignificant in comparison with 3 2,000,-
000 ,000 ,  that it is scarcely worth mention. However, 
suns starting from the periphery of the cosmical 
sphere would in many cases be drawn into orbits 
around others, and fail to becom e  ]lendulums, or, in 
rare cases, two m ight collide.  This would result sim
ply in change of (lirection of the debris.  Two suns 
drawn into orbits around their centers o f  gravity would 
s t ill move on in some direction. There does not seem 
to b e  anything to prevent some suns from reaelling 
opposite sides of  the s tructure and then returning. 
According to this,  it does not appear that it is neces
sary for an entire finite universe of  worlds to be in: 
rotation to set u p  centrifugal tendency to ('ounteract 
collapse at the 'gravitation center .  To accurd,ely com
pute the quantity o f  matter,  find the center of gravity 
of  nature, its di stance from th8 earth , and the velocity 
of any 8l1ll n p3.r it. T]mt i s .  t o  fi n d  a mass t b at �an
not 1>8 PX(";Pl] p(l 01\ th e assump1 i o n  that. lhe movi n g  snn 
hZlS arriv(�(l in from an i 'l finite d i stance. 

Lowe Observatory, I�,cho Mountain, Cal. 



WHAT WE KNOW ABOUT SUN SPOTS. 
Several spots have lately been discovered on the 

S U ll,  one of  which, at least, is remarkable for its en' 
ormous size of 70 ,000 miles .  In o ther words, this ter
restrial globe might be dropped into the central 
chasm as a pea into a thimble without touching the 
s ides. The whole surface is  changing and breaking 
up constantly. The oth er spots are two in number, 
each 40 ,000 miles in diameter, one at each side of the 
70 ,000-mile spot. Prof. F:. C. Pickering, director of 
Harvard College Observatory, has kindly placed at 
the editor's d isposal the accompanying photographs 
of the spots . 

If we only had behind us a hundred years of good 
m eteorological observations, and also an unbroken 
record of  observations of  sun spots and prominences, 
we would be in a far better position to determine 
the influence of  t.he sun on the weather and to refute 
or affirm assertions that laws have been d iscovered 
affecting the sun's influence on the weather in such 
a way that we can predict wh·ether a coming year 
will  he good or  bad for a harvest. 

Unfortunately, meteorological .records are not of  
any value farth er back than about fifty years. I n  
th e case of  solar ph·enomena t h e  investigator is still 
more restricted ; for although the observations of 
sun spots have been made in a more or less crude 
manner for many years, it was not until 1830 that 
systematic observation was adopted. Moreover, the 
solar prominences, important indicators of  the sun· s  
activity, w e r e  n o t  recorded until 1 8 7 2 .  

I f  t h e  sun's d i s k  be scanned from t i m e  to time, it 
will be found that sometimes there are spots and some
times there are not. According to our pr·esent knowl
edge, these spots are projected by the descent of com
pa.ratively cool matter from the higher regions of  the 
solar atmosphere, so that the more spots there are, the 
greater will be the quantity of matter descending. Since 
this  fall ing material is the result of previous up-rushes 
of highly heated matter from the lower levels of the 
81m's atmosphere, it stands to reason that this spot phe
nomenon indicates great solar atmospheric disturbance 
and, th"refore, greater activity, and consequently more 
intense heating capacity. Thus, we arrive at the con
clusion that the greater the number of the sun spots, 
the greater the solar activity and, th·8refore, the hotter 
must be the sun. 

It happens that there is a decided periodicity in the 

number of spots . During some years only a few spots 

can he seen ; during others they are more numerous. 

This variation, it  has been found, proceeds according 

to a fa.irly well defined law. The average period from 

one minimum to another is  1 1 . 1 years, and in every 

case the time from one minimum to the next maximum 

is less than from that on to the next minimum again. In 

other words the spot quantity decreases through a l ittle 

over seven and increases through less than four 

years. We do not know i n  the least why this should 

be so ; and although many at-
tempts have been made to show 
that certain planets affect spots 
by their attraction , in the opinion 
of  those who have considered the 
matter most judiCially, there is no 
proof that they are due to any influ
ence external to the sun itself. If 
the apparent law holds good, the ap
proaching maximum will  occur in 
about a l ittle more than three years 
after the last minimum. This oc
curred in about the middle of 1 9 01, 
and again at the end of the year 
1904 .  

Another curious fact relating 
to  the sun-spot cycl e is that 
when the i nterval from m inimum 
to maximum is shortest, the total 
number of spots included in  the 
whole period from minimum to 
minimum is greatest. 

Sun spots are of interest to us be 
cause we can hardly doubt that an 
increase or diminution of the sun's 
apparent surface is in some way of 
consequence to our lives on the 
earth, when, as we know, these 
hang from day to day on the main
tenance of the earth's heat within 
certain l imits. If  there is any in
fluence of sun spots on the earth, 
the best way to detect tbat influ
ence is to compa re the earth's har
vests with sun-spot activity in any 
given period. Tbis can be done by 
drawing curves in the manner fa
m iliar to every engineer. Prof. 
Langley, by means of this method, 
has shown that the variations o f  
Jupiter certainl y present a striking 
coinc idence with the changes in 
spot formation. This may ind.i-
cate a real connection between the 
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PHOTOGRAPH OF THE NEW 70,OOO.M ILE SUN SPOT, TAKEN 
AT HARVARD COLLEGE OBSERVATORY. 

The eartb coul<1 be dropped into tbis spot, like a pea into a tblmble, WIthou t  

grazing the sides. 

phenomena ; but before we decide that they certainly 
do so, we must remember that the number of  cyclAs 
of change presented by the possible combination 
oj" planetary periods is infinite. As Prof. Langley 

RELATIVE SIZES OF THE 70,OOO-MILE SUN SPOT AND THE 

EARTH. WHITE SPOT REPRESENTS THE EARTH. 

l1ES shown, we can safely undertal{e, with study 
enough, to find a curve depending solely on certain 
planetary configurations which will represent with 
quite striking agreement, for a tilJle, the rise and fall 

A NEW FORM OF LOOPING THE LOOP. 

'I'be bicyclist is wbirled around several times by tbe large revolving wbeel. 
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of any given railroad stock, the relative numuer of 
Democratic and Republican Congressmen from year 
to year, or  anything else with which the heavenl y 
bodies have in reality l ittle to do.  

l t  has been found that the spots travel across the 
sun's face in about thirteen days and disappear 
around the western side, many of them ( not all )  reo 
appearing at the east again in about thirteen days 
more. All the spots lie to the north or south of th., 
equator, none of them on it. They move in belts 
roughly corresponding w ith our temperate ;:one8 . 
Those near the equator ro tate in less time than those 
near the poles, very much as  though the rim of a 
great flywheel were to make fewer revolutions ver 
minute than one of its spokes ; or the outer end of 
the "poke more revolutions per minute than a part 
nearer the axle .  This may seem a mechanical para· 
dox, and yet this is what occurs on the sun. A 
spot is not a solid or a liquid, but a mass of glow
ing vapor. It  is therefo re possible that one part of 
it may burn faster than th e other. That explains the 
curious rotation phenomenon described.  Why this 
should be so no one knows. We must not [org·et, 
however, that at the enormou" temperatures and 
pressu res that prevail on the sun, the conditions must 
be very different from any fam iliar to. us here, so 
that when we speak of clouds and use like expres
sions, we are La be understood as applying an anal
ogy, rather than an exact resemblance. There mUi:it 
b e  a perpetual commotion in one of these spots com
pared with which the most violent earthquake 

would seem but a gentle ripple. 
Examined through a telescope of  cons;iderable m ag

nifying power, a spot appears l ike an immense ragged 
hole in the crust o f  the ·  solar surface, followed by a 
n umber of similar size. A spot. is a cavity and not an 
elevation. As the spot turns from us, the phenomenon 
i s  similar to that of looking across the edge of a great 
shallow saucer, only that the .outline i s  irregular and 
that where the bottom should . be there is nothing but 
th e blackness of  what seems an immeasurably deep 
chasm. These vast cavities, as we have said, are not 
solid things and not properly to be compared even with 
masses of  slag swimming on molten metal . They are 
rents in that bright cloudy surface of the sun which we 
call the photosphere, and through wh ich we look down 
t o  lower regions. Their shape may b·e very rudely 
l ikened to a funnel with sides at first slowly sloping 
( pennm br-a ) ,  and then suddenly going down into the 

central darkness ( umbra ) . This central darkness has 
its gradations of shade, for cloudy formations may be 
seen very obscurely glowing far down its depths ; sol id  
bo

·
Hom we never see. 
Near the edge of the sun's disk the spots app ear to 

rise up through the obscuring atmosphere and gather 
here and there in groups of hundreds - to form white 
cloud-like patches ( faculcr ) , which may sometimes be 
s e e n  even with a spyglass.  Looking straight into a 

spot through a very large telescope, 
the penumbra is seen to be mad<1 
up of l ong white filaments twisted 
into curious rope-l ike formations, 
while the ce ntral part is l ike a 
great flame ending in fiery spires. 
Over these hang what l ook l ike  
clouds, such as we sometimes see 
in our sky ; but more transparent 
than the finest lace v·eil  and having, 
not the fleecy look of our clouds ,  but 
the appearance of being filled with 
almost infini tely del icate threads of 
l ight. With all this there is some
thing crystalline about the appear
ance of a spot , not unlike frost fig
ures on a window pane. Indeed, the 
i ntense whiteness of  everyth ing is 
suggestive of something very col d .  

----. - .- ----

ANOTHER FORM OF LOOPING THE 

LOOP, 
Our French contemporary Armee 

et Marine publishes the accompany
ing i l lustration of a fearful ,  hair
raising contrivance, compared with 
which the ordinary form o f  loop the 
loop seems as harmless as an ordi
nary highway. 

The account given of  this appa
ratus is not over-lucid.  lt seems 
that the performer, who rejOices in 
the name of Yags, throws himsel 1' 
within a revoluble wheel and sets it 
in motion . by rather smart pedalin g 
on his bicycl e .  When. the cycl ist has 
whipped up the sp.2ed of. the large 
wheel sufficiently, he suddenly 
stops, we are a ssure� , and al lows 
himself to be whirled by the  large 
wheel aro11n<1 and aronnd.  It is 
said that th e cy(; l ist  in this fashion 
loons th e loop five or  six times I t: 
succession_ 
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AN APPARATUS FOR TESTING THE BALANCE OF 

ROTATING BODIES. 

Pictured in the accompanying engraving is an appa

ratus for testing the balance of h igh-speed rotating 

bodi-es, such as grinding and pol ishing wheels, pulleys, 

and the l ik e. The apparatus is arranged to detect exist

ing inaccuracies, with a view to correcting the same 

prior to the use of the rotating body on the machine for 

which i t  is  designed, and it allows o f  adjustment to 
accommo dat-e larger o r  smaller testing shafts for heav

ier o r  lighter bodies to be tested .  The following is a 

AN APPARATUS FOR TESTING THE BALANCE OF 

ROTATING BODIES. 

description of the construction : The testing shaft is 

su pported at each end between two rings which are 

mounted on ball bearings so as to turn with a minimum 

of friction. The details o f  one o f  these rings and its 

bearings are indicated in the section view. Supported 

in slots in two standards which are firmly secured to the 

base of the apparatus, is a spindle which carries two 

disks s eparated by a spring. Over these disks the ring 

above referred to i s  mounted. The inner peripheral 

e dges of the d isks are cut to form a V-shaped groove 

wh ich, w ith the corresponding V groove in the ring, 

forms a ball raceway. The disks may b e  adjusted to

gether against the pressure of the spring by means of 

nuts on the spindle. This permits of a very close regu

lation of the b-earings, so as to insure perfect smooth

ness of action. The object to be tested is mounted on 

th e testing shaft, as shown , and th en permitted to seek 

jts own balance, , which will at once reveal any irregu

larity. By means of a scale the exact amount of over· 

weight o f  the h eavier side may be readily determined. 

Th e  testing shaft may be provided with step-cones, 

which will fit into the central openings of articles in 

cases where these openings are larger than the diameter 

of the shaft. The rings may be sh ifted apart to support 
shafts of larger diameter by moving the spindles apart 

laterally in their slots. Mr. C . . J. A .  Heise, 58 Voorhees 

Street, Newark, N. J.,  is the inventor of this apparatus.  

. .  ' .  
A NOVEL MAGAZINE TACK HAMMER. 

We i l l u strate herewith a very clever invention in the 

nature of a magazine tack hammer. The hammer car

ries a number o f  tacks in the hollow handle portion, 

and by a simple feeding device, the tacks are del ivered 
s ingly, as requir-ed,  to the hammer head, which is mag-

Scientific American 
netized an d thus holds the tacks in position for driving. 

'fhe magazine consists of a channel o r  raceway, R, 
which supports the heads o f  the tacks, as shown. The 

hammer h ead i s  pivoted in the forked end of the handle, 
and is held in position for hammering by a spring with

in the handle, which, at the opposite end, is attached to 

a snap latch, S.  The latter serves to close the rear end 

of the raceway, while 'an escapement device i s  provided 

at its forward end. A push rod, P, is  attached at .  one 

end to the hammer head, and the other end p roj ects 

through the upper face of the handle.  By pushing this 

rod forward with the thumb, the hammer h ead will be 

swung o n  its p ivots, and the magnetized or forked end, 

P, will thus b e  brought into engagement with the es

capement device, as illustrated in one of our views. This 

operates the escapement which releases one of the tacks, 

and the latter thereupon adheres to the hammer head 

by
)n agnetic attraction, so that on release of the push 

rod the hammer h ead will  swing back to normal posi

tion, carrying the tack with it. When the hammer is 

not in use, an armature or ' keeper, K, is placed across 

the poles of the hammer head to conserve the magnet

i sm. The tack magazine is loaded by means of a simpl-e 

device, which quickly and readily lines up the tacks in 

a channel , whence they are poured directly into the 

raceway, R. 
• • • • 

A C o t t o n  Picking lUachlnc. 

I t  has been l ong contended that the cotton crop of 

th is country was i n  a large measure l imited to the 

number and capacity o f  the laborers available for the 

work o f  picking. I f  there was more help or if some 

desirable m eans could b e  devised for performing the 

p icking o p eration by machine, the size of the crop 

would b e  v ery much greater. A great deal of inge

nuity has been expended in this direction, and most 

of the devices which have been brought out have b een 

minor contrivances mounted o n  the arm or hand of 

the p icker with the object of increasing his capacity. 

Some attention has been given to the matter lately by 

George A. Lowry, of Boston, Mass.,  who has already 

been largely instrumental in· introducing the round bale, 

which greatly reduced the bulk of the baled cotton. H e  

has devised a machine on entirely new 
'
lines, which has 

been given a severe test in actual work. The Lowry ma

chine is not meant to be automatic in its action, but to 

increase the capacity o f  the p icker and to l i ghten his 

burdens.  He is not required to stoop,  reach, and lean 

over as is  necessary w ith the old method of hand

packing, but instead he sits comfortably o n  a wagon 

and gathers the cotton from his perch by mechanical 

means as the vehicle is moved along over the fields. 

The machine is manned by five men, one of whom is 

the driver.  The four p ickers are d istributed on either 

s i de and each one has in his charge a long arm with an 

elbow, which makes i t  perfectly flexible, and through 

the center of this there is a constantly moving belt 

with hooks at close intervals.  The belt is exposed at 

the far end of the tube, so that as the machine passes 

al ong, the picker has only to touch the cotton boll  and 

it is seized by the hooks and carried to t h e  other end 

o f  the tube, where it is  brushed off into a bag. This 

machine with four boys and the driver does the work 

o f  twenty p ickers following the hand metho d.  

. ' . '  . 
AN IMPROVED AMALGAMATOR. 

I n  the accompanying engraving we illustrate an Im

proved amalgamator recently invented by Mr. B .  A.  

Langridge, of Boulder, Colorad o.  One of the improve· 

ments, which will b e  observed at first glance, is  the 

provision of means for locking the closures o f  the cas· 

ing, so that the valuable contents o f  the amalgamator 

cannot be 'taken by unauthorized persons. But aside 

from this there are i mportant improvements in the con

struction which will be evident from the following de

scription of the parts. Th'e pulp feed-pipe which leads 

into the top o f  the casing opens onto a spreader, A, 
which distributes the pulp over a sieve or a strainer, 

R. and through this i t  fal l s  onto an amalgamated cop

Feeding the Hammer. Tack in Position Ready to Drive. 

per plate, O. Below this plate 
are a number o f  riffles, D, 
which z igzag downward be

tween the outer walls of the 

casing and a central partition. 

The riffles are form e d  of par

allel pairs of stepped plates 

s o  arranged that the water 

and pulp flowing down be

tween them will be thrown 

from the lower p lates against 

the rear of the upper plates, 

and then back aga i n  to the 

lower plates. Thus a sort of 

rolling motion is imparted to 

the water, bringing the pulp 

it carries into intimate contact 

with the riffle plates which, 
being amalgamated, gather 

all th e  valuable contents. The 

bottom riffles discharge SECTIONA L VI EW OF THE MAGA ZINE TAC K RAM MER. 
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the pulp upon p erforated copper plates, E, through 

which the pulp passes into a chamher, 1J.1, filled with 

soft annealed copper shavings. These shavings are 

previously s ubjected to a bath o f  qui cksilver so that 

they will arrest any valuable particles which m ight pos

sibly pass the riffles. This insures the recovery of 

"flour gold," which ordinarily floats on the s urface of 

the pulp and is therefore lost. The bottoms of the 

chambers, 1J.1, are formed of screens, F, through which 

t h e  pulp passes and is guided by a shoot, G, against a 
partition wall,  
K, whence it 

swirls into the 

bowls, H. Out

l e t  o p enings 

a l' e formed 

near the top 

of the bowls, 

through which 

t h e  tailings 

may be drawn 

off. Boxes, I, 

formed in the 

bottom of the 

bowls are fill

ed with rocks 

and serve to 

catch any par

ticles o f  amal

g a m  which 

may be wash

ed down from 

th e p I a t e  s 

above. These 

may b e  drawn 

off t h I'  0 U g 11 
the pipes, L. 
The bowls are 

carried in a 

casing which 

is secured to 

the upper or 

main casing 

by means of 

padlocks. A 
AN IMPROVED AMALGAMATOR. 

sim ilar provision is made for securing the cover of the 
amalgamator to the top of the main casing. 

.. � . ,  ., 
A NEW TYPE OF GRATE. 

The type of grate most commonly used in stoves and 

ranges is the shaking grate, which is open to the objec

tion that when it is operated to remove the ashes, coal 

and cl inkers often wedge in between the grate and the 

stone lining of the stove, preventing the parts from re

turning to normal position. Another obj ection is that 

the shaking is ofteri too violently done, disturbing the 

fi re, and if fresh coal is added it is mixed with the glow

ing embers , .  cooling the fire for the time being and caus

ing a considerab l e  delay before it is again brought up 

to full heat. I n  the accompanying engraving w e  show 

a new type o f  grate which aims to overcome these objec

tions. Instead of shaking the fire it op erates to poke 

out the ashes in the manner that a pokn i s  used. The 

construction comprises a grate proper and a poker de

vice, the l atter being provide d  with fingers which pro

ject through the spaces between the cross bars of the 

grate. The upper surfaces of the fingers are prefera
b l y  curved, as ind icated in the illustration, EO a s  to ex

tend up into the embers supported on the grate bars. 

The poker fingers are attached to a shaft which has 

bearings in the frame o f  the stove. Normally the fin

gers hang idly downward, but when i t  is desired to 

clear the ashes from the grate, they are moved into 

operative position by turning this shaft with a crank 

handle, as sh own . The operation is noisel ess and very 
s i m p l e. I t  may be performed rapidly o r  slowly, with 

equally good results. The grate proper i s  also mounted 

to turn on trunn ions so that the contents may b e  r-ead

ily dumped when desired. To Frederick Y .  Jensen, of 

Ephraim, Utah ( Box 3 0 ) , belongs the credit of this i n ·  
vention. 

A NEW T YPE OF GRATE . 
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R EOEN TL Y  PATEN TED INV EN TIONS. 

Eleetrlcal Devices. 

lates to blank books for the use of buslness
houses ; and the object of the Inventor i s  the 
provision of a new and improved credit-book 

C. a rranged to contain credit information nor
STEVENS, Melrose, Mass. The i nvention re- mally hidden from v iew, but readily accessible 
lates to improvements in Implement s  for lay- to the user of the book. I t  i s  p referred to have 
ing electric cables or conduct o r s  e ither on the the leaves arranged in book form ; but this 
surface o r  below the surface of the ground, may also be kept individually.  
an object being to p rovide a device by means 

CABLE-LAYING I MPLEMENT. - W. 

of which cables or the like may be quickly laid JEWEL-SETTING TOOL.-J. McN. S'£EELE, 

and covered when under ground, thus making Atlanta, Ga. The invention i s  particularly 

the device particularly useful in military op - adapted for the setting of jewe l-pins in the 

e rations and for p rivate and municipal uses. roller-tables of balance-whee ls.  The work can 
be done without removing either the hair-spring 

RENT-COLLECTING MEANS FOR TE'LEJ - or roller-table, the balance-wheel and jewel-pin 
PHONE S E R V I C E .-J. L. PEAVEY, Meridian, are held firmly in p lace while the shellac i s  
M i s s .  Mr.  Peavey' s  Invention i s  in t h e  nature flowing and setting, a n d  t h e  correct posltion
of an Improved means especially designed for Ing of the j ewel-pin is assured. Moreove r,  the 
collecting the regu lar monthly, quarterly, o r  heat can be so applied that it  will raise the 
annual tolls from a subsc riber for telephone temperature of the balance-whee l  but slightly, 
service, of a simple and inexpensive character, and thus avoids any injury from this source. 
that can be readily coupled up with the 01'- FO LD I N G  UMBRELLA.-T. S U S E MIHL and 
dinary telephone-signa l-bell hou sing, and R .  L. S U S E MIHL, New York, N .  Y .  This in
which can be adjusted for use without dis- vention has reference to umbrellas which may 
organ izing the usual arrangement of the tele- be folded for convenience in carrying, p ar
phone service. ticularly when traveling. The handle sections 

ELECTROMAGNETIC APPARAT U S .  - J. being asse mbled the runner may be drawn 
Mc INTYRE, Jersey City, N. J . The a i m  of down, and at the same time a sl ight shake w i l l  
t h i s  i nvention is to p rovide an apparatus d e ·  c a u s e  t h e  outer rib-sections to fa l l  I n t o  a l ine
signed for stimulating and vitalizing live ani- ment with the inner sections. The frame 
mal,  live vegetable, and other objects and may n o w  be raised by the runner i n  the usual 
matter by saturat ing, for instance, the whole manner .  The umbrella i s  closed in the cus
human o r  animal obj ect or the bed-soil  of the tomary way ; and to fold the device the oper
plant-bed and the plants uniformly with elec- ations are substantia lly reversed. 
tr lcity in Its normal condition m agneti s m  by MANUFACTURE OF CONCRETE ART I 
t h e  employment of frequency magnetism de- C LE S.-J. 1,. SHO UGH a n d  R. W. LEVITT, 
rived from an electric cable-coil in circ u i t  with Somerset, Ohio.  In this case the obj ect 'of the 
a source of variable electric energy o r  fre- invention i s  t o  provide certain new and useful 
quency electric current. imp rovemen t s  in machines for molding con-

Of Interest to FarDlers. 

WIRE-STREfl'CH ER.-J. McD. SHAW and 
S .  B. GOODE, Fannin, Miss. The obj ect of 
this Invention is the p rovision of a construc
tion which will be simple, efficient, and cheap 
to manufacture and which can be m ade by an 
unskilled mechanic out of material which i s  
u s u a l l y  at h a n d  on a n y  farm. I t  combines in 
one structure a wi re-stretcher and a wire
splicer, as well a s  a po st-p uller.  It  can read
ily be knocked down and fo rmed into a c om· 
pact bundle to be transported from place to 
place.  

INCUBATOR.-W. H .  PHILLIPS,  Belleville,  
N. Y. In this patent the invention relates to 
improvements in incubators for hatching the 
eggs of fow ls,  an object being to provide an 
incubator with a novel means for maintaining 
a constant circulat ion of a i r  a t  an even tem
perature and I n  a proper moist condition. 

'.rONGUE-SUPPORT AND S IDE-DRAFT 

CHECK FOR GRAIN O R  GRASS HARVES-

TERS.-C. F'. ORTMAN, Martinton , Ill .  This 
invention relates to means for supporting the 
tongue o r  draft pole of a grain harvester and 
binder o r  a wide-cutting grass-mower, and 
has for Its  object to provide novel details of 
construction for a device of the character indi
cated , and particularly for a former patent 
granted to Mr. Ortman, which render this de
vice more simple and effective. 

MOTOR-PLOW . - S .  E .  KURTZ, Sac Ci t y ,  
I o w a .  O n e  of t h e  objects i n  v i e w  of the in
ventor i s  the p r ovision of a self-contained 
agricultural imp lement in which the motor 
mechanism i s  so combined with the p l owing 
or so il-stirring device s that the mac hine i s  
capable of propel ling itself a n d  digging the 
soil at one and the same operation, these ends 
being secured without the use o f  traction 
whee l s  or other motor-driven devices that are 
lia ble to slip on the ground and fail  to se
cure the draft necessary t o  make the gang 
of p l owing devices operate in the soil .  

EGG-PRESERVING CASE.-N. A .  WIER-
MAN, Troy, Ohio. This is an improvement in 
the class of cases in which the eggs are held 
In cells in a case suspended on trunnions o r  
jou rna l s  whe reby t h e  c a s e  can b e  turned from 
time to time to prevent the yoke from sett ling 
to one side of the shell, in which position it 
soon spoils. Cell-p artitions permit the eggs 
to be comp actly stored, firmly held, and thor
oughly ventilated and turned over without 
shock or jar. 

CANE-CA R R I E R  FOR SUGAR-l\HLLS . - H. 

FROEHLICH, Lihue, Hawaii.  The more partic
ular object In this case i s  to cause a uniform 
and even fee d  of cane to the crusher,  whereby 
dispensing t o  a great extent with the neces
sity of nanipulating tho caLe by hand. There 
are certain deta i l s  of mechanism whereby th� 
deposit of cane upon the carriers i s  effectecl 
uniformly and automatically and whereby t h e  
distribution of t h e  cane after reaciling the 
carriers and before reaching the crushers i s  
rendered a s  uniform a s  possible. 

Of General Interest. 

APPARATUS FOR MAKING MOLDED 

COVERINGS.-J. W. WALLACE, R u t h e rford, 
� . •  T. The aim of this inventor is to provide 
an Improved apparatus for making molded cov
erings for use on elbows, T's, valves , and other 
fittings on steam-pipes, brine-pipes, and other 
pipes and articles requiring insulation, the 
arrangement being such that the coverings can 
be quickly and cheaply manufactured and when 
finished can be convenien tly applied and se
curely fastened in position. 

CREDIT-BOOK.-T. G .  KNIGHT, New York, 
N. Y. In this instance the improvement re-

crete articles-such a s  building-blockS, caps, 
sills, and the Iike---whereby the articles are 
p ressed accurately to the desired shape and 
p rovided with an ornamental fac e .  

S H OULDER-BRACE AN D SUPPORT.-

ANNIE STINTON, North Williamstown, Victoria, 
Australia. The invention i s  an imp rovement 
i n  shoulder-braces and supports , and has � r 
an object to p rovide a c onstruction designed 
to support the body, assist in the car riage, 
and supplement o r  replace corsets. In practice 
the straps may be of webbing, leather, o r  other 
suitable material,  and buckles may In some 
instances be u s e d  in lieu of tapes a s  fasten
ings ; but tape o r  ribbons are p refe rred, be
cause of the ease with which the user can se
cure and adjust the device upon the body. 

WATCH - F O B  - ATTA C H IN G DEVI CE.�S. 

J. PERRY, Spokane , Wash. Mr. Perry ' s  ob
ject in this invention i s  to provide a device 
that will be simple in construct!on an d so 
arranged a s  not only to serve for attaching 
a fob chain o r  ribbon to a watch, but t o  se
cure the watch in a garment-pocket, thus p r e ·  
venting loss o f  t h e  timepiece by accidental 
d ropping out of the pocket o r  through the 
manipu lation s  of a pick-pocket. 

RE G I S'l'ERI NG-TARGET.-J. N .  M I C HEL, 
New York, N. Y. The object of the invention 
i s  t o  p r oduce a ta rget of Improved form at 
which a p r ojectile,  such as a ball, may be 
thrown by hand a n d  to provide in connection 
with such a target a registerin g  mechan i s m  
by m e a n s  o f  w h i c h  the p o i n t  at w h i c h  the 
projectile strikes may be indicated. 

TEMPORARY B I NDER.-S. H. M CVITTY , 
Bryn Mawr, Pa. In carrying out the m VCll
tion Mr. McVitty has in view so constructing 
the binder that it  will be adapted t o  retain a 
number of periodicals without tearing or mar
ring the same, thus enabling the periodic a l  t o  
be removed f r o m  the binder at a n y  t i m e  and 
permanently bound. H e  p rovides a binde r 
which w i l l  always leave a full  view of every 
part of the periodical ; a great advantage over 
binders now generally in use, In which the 
middle portion of the periodical i s  obscured 
by binder-fa sten ings. 

M E TA L  STRUCTURE AND ANCHORAGE 

T H EREFOR.-J. L. HOLMES,  Butte, Mont.  
The aim of the i nventor i s  to provide a struc
ture and anchorage therefor more especially 
des igned for forming reservoirs,  d:ams,  and 
the like and a rranged t o  withs tand the pres
sure of the water without the use o f  abut
ments a n d  other costly masonry and to allow 
of quickly erecting the structure and in the 
case of a dam to permit its erection without 
interfering with the fl ow of the water. 

HYGROMIDTER ATTA C H MENT.-J. II. 
GEImER, E l reno, Oklahoma Tel'.  The inten
tion of this inventor i s  to p rovide an attach
ment to be applied to glass inclosures i n  such 
a way as to indicate the degree of moisture 
inside without having to open the inclosu re
that i s  to say,  the hygrometer i s  so formed 
a s  to be attached directly t o  the inside sur
face of the glass and t o  show the hygrome t r i c  
scale throughout the g l a s s ,  so that i t  may b e  
conven iently r e a d  from the o u t s i d e  of the case 
or inclosure and without taking up any valu
able space within t h e  case. Designed more 
especially for cigar-cases, i t  may be for use 
in incuba tors,  hothouses and the Eke. 

MUZZLE .-W. A. F'OS'fER, Gorev i l l e ,  I l l .  
Th e  invention refe r s  particularly to imp rove
ments in muzzles for horses,  mules,  ' 1'  the l ike,  
the obj ect being to provide a muzzle of simp l e  
a n d  light yet strong and lasting construction 
that may be readily adjusted a s  t o  size and 
when in position w i l l  not interfere with t b e  
porti on' of t h e  bit in t h e  anima l ' s  m o n t h  a n d  
also to provide a close-fitting mnzz le whieh 
cannot be removed by the animal when in u s e .  

PIAN O DAMPER-ACTION.-W. A. EAR
HART, Pittsbu rg, Pa. I n  this patent the objec t 

of the invention is to p rovide a new and im
p r oved p iano damper-action for both grand and 
up right p ianos a rranged to automatically damp 
the strings n ot sounded at the time to keep 
the unused strings from vibrating in uni son 
with the strings sounded by the hammers. 

SWING.-H. H .  DEF'RANCE and C .  O.  GAR
RI SON, Golden , Col. The swing is suspended 
from a carriage running on a track supported 
on a frame. I t  further consists ' o f  means for 
locking the carriage at one end of the track 

and holding it  there until the swing moves to 
a predetermined' height, when it automatically 
uniocks the carriage by its momentu m  on the 
forward movement after the swing has passed 
a perpendicular line th rough the center of the 
carriage moves the carriage to the other end 
of the track, where it i s  again locked i n  a 
similar manner. 

MAI L-POUCH FASTENER.-A. L. DAVID
SON, Lestervi lle, S. D. Mr. Davidson ' s  I nven
tion has reference to novel means for the pur
p ose stated, and has for its object not only 
t o  improve and s impl ify the fastening device, 
but to provide means whereby the pouch or 
s.ack may be quickly closed and secured or 
locked closed i n  one operation. 

GAME A PPARATU S . -W. H. CLAGETT, 
New York, N. Y. This invention relates to a 
game apparatus particularly adapted for in
door use and b y  which a friendly racing game 
may be p l ayed by two o r  more p l ayers and 
also through the medium of which the various 
possib i l i t i e s  in .a running, trotting, or steeple
c h ase race may be made apparent and properly 
counted. 

PLAY I N G  ATTACHMENT F O R  MUSICAl, 
I N S T RUMENTS.-J. A. CAMERON, New York, 
N. Y. The aim o f  the inventor is  t o  p roduce 
a n  attachment which can be connected with 
an automatical ly-playing instrument in suc h 
a mann e r  that the p l ayer is not depending up
on any control l ing device , such a s  a perforated 
m usic-sheet, and whereby a person even with
out ability t o  play on the keys in the usual 
way can controi the p laying of proper notes 
by means of a mouth-piece somewhat resem
bling an ordinary mouth-harmonica. 

DISPLAY-CARD HOLDER.-C. C.  GOETZ, 
Natchez, Miss. While this device i s  intended, 
primarily as a holder for a display-card, i t  af
fords means also for suppo rting a small bolt  
of the material  to be sold,  from which bolt 01' 
roll small samples of the material may be de
tached. It combines two very useful fea tures,  
namely : marks for t h e  identification o f  the 
goods, an d  a suitable and handy receptacle for 
the samples. The fixtures are easily attached 
to the bolts and sample after sample may be 
cut without removal of goods from the she i v
ing. 

HAIR-DRYING C O MB.-A. W.'LLACE, Ju . .  
New York, N .  Y .  'l'he invention h a s  for its 
object the provision of a n  effective device by 
means of which women ma y  conveniently dry 
their hair after shampooing or washing the 
same without the inconvenience of exposing 
the hair to air-currents o r  t o  the action of the 
sun , and without excessive rubbing with tow
els o r  the like. 

. York, N .  Y. This invention relates to im
p rovements in attachments for hea ting-fur
naces for suppiying atmospheric a i r  to the in
terior o r  combustion chamber of the furnace, 
an object being to provide a device for sup
p lying a i r  in a highly-heated condition direct
ly over the p roducts of combustion , whereby 
there i s  a c o m p lete mingling of the a i r  with 
the gases, the combustible gases being burned. 

GAS-GENERATING FURNACE.-J. H .  

'FOS�'ER, N e w  York, N .  Y. T h e  object of this 
invention is to secure a p e rfect Impact of the 
products of co mbustion on the boller-tubes, an d  
to p rovide , a perfect combustion at h i g h  tem 
perature, insur ing a p erfect oxidation of the 
fuel.  The p r ime features are to p r ovide a 
burner or retort that fires its gases p a r a l l e l  
with its b a s e  and against highly-heated w a l l s ,  
w h i c h  by radiation a n d  deflection conduct t h e  
p roducts o f  combustion unifor mly to the bol ler, 
dispensing with a l l  baffle-p lates, a s  the side 
walls act l argely in suc h capacity. 

H o u sehold Utilities. 

D I S A PPEARING W I N D O W.-J. J .  MULLER, 
New York, N. Y. In th i s  case the imp rove
ment refers t o  the c onstruction of window 
casings and sashes, together with their attach
ments, the object of the invention being to 
p rodu ce an arrangemen t whereby the sashes 
may disappear in the casement of the window 
or in a wall in order to increase the area of 
the opening of the window. 

COMBINED SHADE AND CURTA I N  

HANGEJR.-T. V. EDWARDS,  S t .  Louis , M o .  
The inventor employs snbstantially duplicate 
horizontal  m e mbers with means for attachment 
thereof to oppos ite sides of the facing of an 
ordinary w indow-frame and having stationary 
supporting means for the ends of an ordinary 
Sh ade-roller. Mounted upon said horizontal 
members are adjustable members, also having 
means for supporting ends of a roller o r  th .. 
like, while additional adjustabie members a r e  
m o u n t e d  u p on the horizontal m e m b e r s  a u tl 
with means for suppo rting the ends of a C U l' 
tain rod o r  pole.  The e l ements emp loyed are 
st rong, durable,  l ight i n  weight and easily ap
plied for use. 

METALL I C  WINDOW FRAME AND S A S H .  

- P o  A. TRACY,  N e w  Y o r k ,  N .  Y. T h e  Inven
tion has for its obje c t  the p rovision of a toor
oughly fireproof w indow-frame and sashes co
operating there w i t h  of durable and simp le 
construction , in which the parts are so de
signed and a r ranged that the window-tran", 
occupies a minimum amount of space and is 
adapted for use under a gre a t  variety of condi
tions. 

Machi nes and Mechanical Devi ces. 

L I FT I N G  AND DROPPING M E C H A N I S M . 

A. D .  D U C H O W ,  Sonora, Cal .  M r .  Duc h o w ' s  
invention r e l a t e s  t o  improvements in lifting 
and dropping mechanism-such, for ins tance, 
a s  the lifting and dropping of weights for p U e 
dr iving, drop-hammers, pumps,  well-drills, etc.  

BOTT LE . - F. NON-REFILLABLE L. -.an object being to provide a machine of this 

SHORT, St. Louis, Mo. Thi s device p rovide s a character that will b e  simple in construction 

closure which may. be manufac tured a t  a low and p ositive in actIon. 

figure , will not get o u t  of order, and effectual- M AC H I N E  FOR PLAC I NG BRUSH M A T E
Iy p r events the refi l ling of the receptacle w i t ll R I A L  IN B H U S H - B A C K S . - C .  W. S'UTH, 
liquid after the original contents have been New York, N. Y. Th i s  inventor provides a 
poured out. Moreover it does not materially machine p ractically automatic,  wherein t h e  
inte rfere w i t h  the f r e e  delivery of t h e  liquiJ. brush-back i s  manually pre sented to receive 
After emptying the bottle to which the device brush material, and so constructs the ma
i s  applied , the former may be broken to release c hine that i t  separates bunches of mate r i a l  
the c l o s u r e ,  w h i c h  may thus be used repeat- f r o m  the mass contained in the general receiv-
edly. 'er and which conveys the separated bunches to 

S H O E - S U PPO RTING BRACKET.-F. J. stap l e s  p reviously cut by the machine and 

S I M S ,  New York,  N .  Y. The principal object 
of the inven t i o:o i s  to provide a bracket 
formed of wire and characterized by great 
cheapness, while p o ssessing great durability 
and high efficiency. A further obj e c t  i s t o  
p rovide a bracket w h i c h  i s  attra ctive and w i l l  
g r i p  a s h o e  v e r y  securely without injuring o r  
marring the s h o e  i n  a n y  way. 

l\U LEAGE-D E'l' A C H E R.-J. SHAUKEY and 
J. A.  MENEFEE, IITaton, O h i o. The p u rpose of 
the inventors is the provision of an instru
ment for measuring and severing' rail road
scrip, particularly m i leage-scrip, and to so con
struct the instrument that it will be light and 
compact and may be conveniently carried, 
which w i l l  be accurate in operation, and can 
be readily and expeditiously operated. 

Heating and Lighting. 

INCANDESCENT GA S-BURNER .-A. A. 
PRAT'f, New Y o r k ,  N .  Y. The inventor' s ob
ject is to p r ovide a burner arranged to a l l o w  
minute adjustment f o r  p roducing a proper m i x 
ture of the gas a n d  air,  especially by prevent
ing loss of force in the stream of the gas and 
a swaying thereof from an axial direction to 
prevent c a rbonization of the mantle and back-
flashing of the flame, also to regulate the 
amount of the light more o r  less without uSing 
the ordinary cock of the gas-fi xture. 

STEAM-HE A'l'ING APPARATU S. - W. 

placed in re ceiving posi tion .  A fork acts to 
force the brush into the staple, certain mean s 
close the staple over the bunch at a point be
tween ends of the bunch. T h e  fork delivers 
a bunch t o  a staple and finally combs the 
brush material upward from the stapie.  Nip
p e r s  engage the combed bunch and hold It in 
combed position for a p redetermined time. 

SAW -TABLE.-C. SEYMOUR, Defiance, Ohio.  
Mr. Seymour's object in this inven tion i s  to 
provide a .new and imp roved saw-table a rranged 
to permit convenient and accurate a dj ustment 
to allow the saw band o r  blade o f  the swiug
ing-m achine to make straight or beveled cuts 
on the work. The p resent i s  a division of the 
application for Letters Patent of the United 
States formerly granted to this inventor, and 
it h a s  many advantages in operat ions which 
include unlocking, swinging, locking o r  til cing 
of the work-table. 

TYPE-WR I T I N G  MAC H I N E . -S .  A .  THOMP
SON, New York, N. Y. The machine comprises 
a base upon which i s  mounted a fixed supp o r t  
f o r  a t y p e  wheel,  the support being of spe cial 
c onstruction whereby the type wheel i s  held 
inclineu with reference to t h e  platen and a : s () 
whereby the same is returned to normal po
sition on each release of p ressure appli ed 
thereto for spacing purposes.  The platen and 
pape r-feed devices are mounted in a travelir:g 
carriage comprising a movable membe r  COIl
stituting a guard for the paper passing ove r 
the platen, the member being of special em

oodiment whereby longitudinal step-by-step 
movement o f  carriage i s  effected and also 
whereby paper-feed devices a r e  operated. 

SHUR�'LEFF, Moline, I l l .  In this instance the 
inventor h a s  devised an improvement com· 
prising means connected with the usual steam· 
heating apparatus whereby a i r . and surp i u s  
, t e a m  are drawn o ff  f r o m  the radiators and MAC H I N E  F'O H I M P R E S S I N G  OR E M
boilel' ' automatically, t h i s  opera tion occur ring B O S S I N G  AND D RY I NG STERE OTYPE
i ntermittently at any predetermined steam- MATRICES.-F. SCHRE INER, Plainfield, N. J. 
pressure. Stated in general  terms, the object of this in-

FURNACE A'l"l'ACHMEN'.r.-G. WOLF, New vent ion Is  to provide a machin€ characterized 



oy si lllp l icity of design, durability and i nex
I>pllsivpness of construction,  and by Ineans of 
w l, ich perfect stereotype-matrices may be sim
u l taneuu s l y  imp ressed o r  embo ssed and dried, 
thpl'euy effecting a material  saving of t i me 
and expense in the p roduction of such mat
l'l ces. 

AUTO:VIA'I' I C  D U :Vll'ING OIU;-EUJVATOR. 

-D. B. McTAGGAll'l', Butte, Mont. I n  carrying 
out the present i mprovement tile inventor has 
particularly i n  view providing a n  automatic 
side-dulllP ing elevator or skip for hoisting, 
lowering, and automatically di scharging coal, 
ore, 01' other materials In m ines, which skip 
sha l l  embody the essential features of sim· 
plicity,  durability,  and economy i n installa
tion. The safety-cluLeh mechan i s m  p revents 
the c a l' heing dashed to pieces a t  the bottom 
of the shaft in case the cable parts.  

M O L D I NG-PIU:SS.-C. H .  llARLIC'lG and H. 

Hl1l';AV� rrl'f�ntoIl, N.  J. The invention refers 
to a m olding-p ress capable of use for molding 
all plastic  substances, but especi a l l y  applica
ble for the manufaeture o f  tiles from clay. 
'rhe object of the inventors is the provision 
of a power-operated molding-press w i t h  means 
whe reby the operations ordinarily performed 
in hand-presses may take place automatically 
and without the intervention of any manual 
control.  

�J-I I P' S  WINDLASS.-C. W. B LAKE . Nor
folk, Va. The principal object in this case 
i s  to provide means for overc oming the e f
fpe l s  of p u l l s  upon the anchor chains or cables, 
hawser chains or  cables or  other chains or  ca
bles of the vessel caused by unilue surging of the 
vessel p roduced by motion of the sea. more espe
c i a l l y  when the vessel is a t  anchor, or being 
weighed, o r  when the vessel is being towed i n  a 
lu-'(1 vy sea or s\ve l l .  'l"he invention refers more 
espeeially to windlasses,  hoisting-drums, 
\vinches, capstan s ,  to\ving-machines,  steering
gears, etc.  

Prill1 e  llIovers and Tbeir Acee ssories. 

�ANDER II'OR LOCOMO'I' I V I� S .-G. W. 
ll'HAZU}H, Alamogordo, New Ylexico.  In this pat
ent the invention has reference t o  sanding de
vieeE for use on l ocomotives to prevent sl ip
ping action of the drivers upon the rails .  The 
iUl'enlion has for i t s  ob.iect t o  simplify and i m 
p r o v e  c e r t a i n  det a i l s  of construction,  more 
particularly the sand feed o r  c u t-off valve de
vices. 

G;"(J[NII] FOR O PERA'r I:'oiG CLAM- S H E LL 

BUCKlDTS.-J. G. DE1.ANEY, Newark, N .  .T. 
T'hi s  inven tion relates to an engine for operat
ing clam-she l l  buckets, the same being equipped 
with a traversing and a non-traversing dnnll 
and applicable to machinery for dredging and 
for excavat ing purposes generally,  although the 
invention in whole or  in part may be used at 
w i l l  in the arts.  

BACl(-PRID S S U R E  RELIE F-VALVE .-C. A .  

C U 'l N INGHA�r ,  Brainerd, M i n n .  T h e  object o f  
t h e  inventor i s  to p rovide a valve a rranged 
to completely relieve the p i ston on the steam
cy I i nder of all pressure over and above steam
cheHt pressure, thu s insuring a steady run
ning of the engine and u t i l ization or the mo
tive agent t o  the fullest advantage and reliev
ing the pi ston of a l l  pressure when the engine 
is drifting, 

lW'I'ARY I XTEltNAL-COMBUSTION E� 
G 1 ;,\  I<;.--T. WHHlIl'I', ;Jersey City,  N . . J. Mr. 
""r igh t ' s  improvement relates t o  that class of 
i u j p l'lw l eo�nbustion engi nes in which one or a 
V l l 1 l' H l i ty of cylinders and p i stons are al' 
l'angpd to t u rn around a stationary crank
sh a ft ,  the p i ston-rods b e i n g  connected t o  the 
c rank and power being taken from the outer 
ends of the ('ylilld(�l's  or  from some part in 
cOllnection w i t h  the cylindc-rs.  

B O I LER-FUHNA C E . --G. WOLF, New York, 
N .  Y. rrh i s  i n vt�ntion relates t o  impl'ovements 
in attachments to tubu l a r  steam-boi l e r s  for 
HlIJ)plying air in a heated condition t o  the 
hoilel'-fll l'nat'e for promoting combustion and 
the uurning of t he gases. In certain deviees 
air  i R  so admitted as t o  pass off with lhe 
deaH through the combustion-ehamber, anil 
does not effect the purpose designed. The ob
ject hel'e i s  t o  provid(� a lwiler attadllnent so 
al' l'ang(�d as t o  practieally di rect hot a i l' into 
a portion of the cOlnbustion-cllamber, eansing 
a thorough mixture with and complete burning 
of the gases. resul ting i n  intense heat, and 
economy i n  fuel. 

l" E E D-WATElt nl�ATE g  AND TTRUClEn. 
--'1'. O .  01W AN, Philadelphia,  Pa. I n  the pres
ent pahmt the invention has reference to an 
H V P H l'atUl-3 for hpating boiler feed-water by the 
aid of exhaust steam, for fi ltering the [('ed
water,  extl'acting the o i l  from the exha ust
steam , and also for receiving the drip from 
th!) heating system. 

Rail'va)Ts and rr h e i  .. .1'- c(�ess()ries. 

CAROOSB-LJ(ill'l'. - R  L .  l\L\ S SICY,  Grand 
Island� :Keb, 1\lr. l\Jassey ' s  invention relates 
to l ights adapted for indicating " safety" or 
"danger."  and has for i t s  objects ready and 
simplified lueans adapting the ligllt t o  be set 
fl'Oll1 within tlH� caboose and which means 
sha l l  operate automutieal1y.  rcstoring the l ight 
froln "safety " t o  "dangel' ' '  upon w ithdrawing 
the safety-signal and 1)1ce versa ,vhen the dan
ger sign a l  is  w i thdnnvn. 

RAPID-TltA :'oi S POR'I'ATTO� RYSTE':VI.--TI] . 
'V. C II I" I' J S S ,  �e\V York ,  N. Yo Broad l y  s l ated 
this  invention eOlll}J l' iHPR two p l a t fo \'lll s ( '(}ll �  
stan tIy rotating' i n  eontaet \vith an Pl1Clless 
tram of car s, the object bemg to have plat 
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forms large enough so that while th,ey travel 
at  the same rate as a train o f  cars a t  their 
circumference-say fifteen miles an hour
their rate of motion near the center will be 
much smaller-say two an hour-so that peo
ple can board platform s  near the center and 
proceed to the circumference,  where they can 
board cars w i thout any difficu l t y  due to 
change i n  speed between any two moving 
parts.  

B�:��t$:HIS4��LU�!rs:���FUL��_�:� ! l�l l i Ul�� . ,  
will lind inqUirie. s for �ertain class�s of articles �f[t}lT t l '�si)1;t 
numbered III consecutlVe order. If you manu - .1 J' 0 e s , �� � 
facture these g·ooils write us at once anil we wiIi 

Q, 
��---= 

send you t,he name and address of the_ p�rty ilesir- and lr ler? e o' lng the InformatIon. in every ease It IS neces- I1 -..c.. /!V u .  
sary to give tbe n U111ber o r  tbe inquiry. 

RA1L-.JOINT.-T. E .  LARO¥, Ehrmandale, 
Ind. The object had in view by th i s  inventor 
i s  t o  p rovide means in the make-up of joints 
for railway rails  whereby improved fastening 
of the rails may b e  effected by means which s b a l l  
a l s o  b r a c e  the r a i l s  against spreading action. 
'rhe rai l-.ioint has a dvantage over s i m i l a r  
j o ints i n  the m e a n s  e m p l o y e d  for l o c k i n g  t h e  
chair and b r a c e s  to t h e  rail  a n d  i n  the spec i a l  
construction, al'rangf:�ment, a n d  eombination o f  
parts forming the j oint.  

RA I L-J O I�T.-W . .  J. FORSY�'H, New Iberia,  
La. ��he a i m  of the invention is t o  provide a 
rail  j o i n t  01' union which w i l l  form a very sub
stanti a l  and secure connection bet\veen the 
abutting extremities of adjacent rails for the 
purpose of increasing rigidity and preventing 
the undesirable j a r s  o r  shocks which may occur 
at rai l-joints a s  the wheels pass over them. 

BRAK:R-H I G G I N G . -· ,T. "!\'f. DAVIES . JR . •  

Plattsburg, N .  Y. I n  i t s  p referred embodiment 
this invention comprises a combination with 
connections for transmitting the braking force, 
said connect ions including a shiftable part and 
devices for operating the part, the operating 
devices being themselves actuated b y  the rela
t ive m ovenwnt of the car-body and trucks due 

llI U N N  &; CO. 

MarIne Iron Works. Chwago. Catalog-ue free. 

I n q u i r y  No. 6 a22.-I1�or manufactUrers of and 
dealers in novelties, 

. •  C. S." Metal Polish. Indianapolis. Samples free. 

I n q u i rv No. 6a23 .-For makers of screw presses, 
or a m achine to use for work similar to pressing crank 
pins in crank disks. 

For bridge-erecting engines. J .  S. Mundy, Newark, N. J. 
I n Q  u t ry � o. tia24:.-For manufacturers of machin. 

ery for grinding razors. 

P erforated M etals. Harrington & K ing Perforating 
Co., Chicago. 

Inquiry No. 6 S 2 5 . -'Ei�or makers of punching dies 
for galvanized sheet iron. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

I n q uiry N o .  6�26 .-F'or makers of wire hooks of 
all shape._ 

Sawmill  machinery and outfits manufactured by the 
Lane Mi'g. Co .. Box 13, Montpelier, Vt. 

I n q ui ry N o .  6527.-V'or � m achin� or device for 
cIo!oling' the open end u1' metallIC. collapSIble tubes after 
being fi1 l ed. 

Special Machinery to order. manufacturing, metal 
stampings. etc. , Brickner Machine Co.,  r.l'iffin. Ohio. 

I n q u iry No. 65 28.-For manufacturers of hydrau· 
lie rams. 

Robert 'iV. Hunt & Co. bureau of consultation, chern· 
ical and p hysical tests and inspection, r.l'he Rookery. 
Chicago. 

to the absence or pressure of a l o a d  on the I n quirv No. 6 ;) 2 9 .-For makers of the mechanical 
body. The p resent is a combination of a co- parts for loose-Ieat ledgers. 

pending application filed by this inventor. If you wish to buy p atents 011 inventions 01' sell 
them, write Chas. A. Sco tt, 719 ,Mutual I�ife Building, 

CAR-C01TPLING.-.T. AN SON, Cooper, Can- Buffalo, N. Y. 
ada. The object 0[ the inventor is to p rovide 

I n q u h'Y No. 6 5 30.- For manufacturers o f  printed features of construction for a car-coupling of cloth labels, 
the .Tanney type, which enable the use of the 'l'he celebrated U Hornsby.Akroyd " Patent Safety Oil 
ca r-conpl i ng when the knuckle-jaw is  broken En�ine is built by the De La Ver�ne Machine Com pany. 
and, fnrthermol'e, \vhich permits the improved Foot of East 138th Street. New York. 
knuckle to be employed as a coupl ing-link in I n q u ; ry No. 6 !) :l 1 . -�'or m akers of portable com
case the ear-conp l i ng i s  t o  b e  coup led with pressed�air house-cleaning machines. 

t.he draw-head of an ordinary link-and-pin car- I have every facility for manufacturing and market· 
conp l ing 01' a .Tanni::�Y coup ling having a broken ing hardware and housefurnisbing sp2 ciaities. 'V m .  

knuckle. McDonald, 190 Main St. , East Rochester, N. Y. 
I n q u iry No� 65:J2.-For informat'on con('erning 

the m anufacture of a pressed·t teel b!.l,rrel of any de
scription. 

'l'be SCIENTIFIC AMERICAN SCPPLEMENT is publish
ing' a practical series of illustrated articles on experi� 
mental e]ectro·chemistry b y  N. Monroe IIopkins. 

I n quh'Y N o .  6 a 3 3 .-For R. machine fllr removing 
chRif from the inside of t h e  coffee b eall. whlle the coffee 
is being ground In an ordinary mill. 

U. S. Patent No. 779 301 on a pipe wrench, good invest� 

U l � 'l'.s TO C O ltlU";�PU!'J I).&N T:S, 
Names and Address must accompany all letters or 

no attention ".;ill be paid thereto.  'This is for 
our information and not for publication . 

References to former arti cles or answers should give 
date of pape!:' and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents ,vill bear in lu ind 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 ('olumns will be furnished with 
addresses of houses manufacturing or carry ing 
the sam e .  

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

Scientific Americc'.fi Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied o n  receipt ot 
price. 

Minerals sent for examination should be distinctly 
markp.d o r  1 3  belpd. 

( 9 5 3 6 ) x. z. says : 1 .  Is there any 
system in use where eleetricity is used under 
hot \vatcr o r  steam boi lers for heating P U 1" 
p o s e s  '2 H o w  much more f'xpensive won l et i t  
be than egg coal a t  $6  p e r  ton of 2,000 [J o llI1c1s ·: 
In the case I have reference to,  i t  conlil not 
be app l i e d  direct,  as there would be too much 
danger from fire, and besides it i s  t o o  d r y  H 
heat. A. In reply to your questions, we w o u l d  
s a y  t h a t  it  w o n l d  never be feasible t o  u s e  
electricity u n d e r  hot-watcr o r  s t J� a rn  })oi1Pn; 
for heating purposes unless tlw (}u anUty of 
hca t desired was very sma I I  indeed, o r  the 
cost of the electricity almost nothing,  As a 
rule,  steam is required to generate electricity,  
and only Ironl 1 -6 to 1 - 1 0 ,  or in some caNes 
1 -20,  of the heat required t o  gene rate eleelric
ity conld be again u t i l b:ed for heating pur
poses.  I t  would also be difficu l t  to obta in 
electrically a temperature hot enough t o  g-en
{�ratc steam. 2 .  'Vhich i s  the most econo1ll i 
eal  for heating-hot w a t e r  u n d e r  2 V011lHls 
pressure or  under 40 pounds p ressure ? A. 
'rhcre is no ditrerenee in the econolny o f  hot
water systems between those which operate 
under high pressure and those whieh operu tc  
unde r  low pressure.  V,Tith a high-pre:ssure sys
tem there is s l ightly less heating surface re
qui red. 3 .  Which i s the most eeonomical from 
a fuel standpoint ( fo r  heating a building say 
1 0  x 50, even span , sides 4 feet, ridge 10 fep ! )  
steam o r  llo t  water '! A r e  there any reeol'd::; 
of experiments earl'ied on i n  a first-class.  p l'ae
tical \vay regarding steam versus hot water 'j 

UAI LWAY-SWITC H.--W. K. S M I'l'H, Denver, 
Col. :.\11'. Smith's  invention refers to i m prove
ments in switches for stl'cet-rai hvays, his ob
ject being t o  p rovide a switch mechanism of 
novel construction adapted t o  b e  operated: by 
a motorman on a car while the car is moving. 
Among the many advantages are those in re
lation t o  weather conditions.  'rhe opp osite 
e dges of a shifting-p late a L·e sharpened so that 
when sl iding o n  the covel' any ice or snow 
thereon w i l l  be readily cut by the sliding 
plate.  This  c over is p rovided with an open
ing through whieh th� tapered rail may be 
passed into position. r.t-'hi s  opening, however, 
is normally closed by another cover seated on 
a gasket of rubber o r  the l i k e ,  to p revent the 
entrance of water. 

ment, sale rights t o  purchaser. 
Address F. U. McNabb, Box 296, Parr y Sound, Onto A. �"hel'e i s no di ffp n�nee in ec onomy betwet-'n 

I n q u h'Y N o .  6 :i 3 4 .-I1"'or a m achine for polishing hot-water and stram systems, hoth giving- tho 
wood-cutting and other saws. same results when p rope rly instal led, 

Pertaining to V ehicl es. 

Vl�II I C r,E-BRAl(F,.-A . .  J.  JACOB S ,  3 3  Sal is
bury road, Redland, Bristol ,  gngland. The 
ob.iect i n  this instance i s  to provide perambu
lators,  ma il-carts, and other three or four
wheeled vehicles p r opelled by hand with means 
whereby on the release of the handle-bar or  
Rha ft s  a brake w i l l  be automatically appl1<,d 
to the wheels, the eonstrl1etion be ing such 
that the brake will be aulomatically held off 
whether the vehicle is p l·opelled by means of 
handles e ither in the forward or backward di
rec tion or is t i l ted bn clnval' d  as in m ount
ing a step 01' eurb in the fonvard direction, 01' 
is t i l t e d  forward, as i n  monnting a step or 
curb in the rearward direction. 

AUTOl\fOBILK -ARBA HOUnDS and Ar.B1'JRT 

I1 oLl\n� B ,  C a r r o l l , Iowa. The invention of the 
!\Iessnt Holme s ndates: pH rticularly to a 
knuckle-j oint constmetion designed especia l l y  
for use i n  connection with wh(�els of antolIlo,  
lli les,  rl'he i nventors haye i mproved a joint 
of t h i s  chn l'actel' in ccrtain particulars largely 
witll a view of incasing the same and pro
tecting i t  fnHIl dust and moisture and inei
dp

,
ntaI1y to p rovide an oil cnp 'v i thin the caN

ing. 

WHEE L.-,J. C .  RAYM OND, New York, N. Y. 
TIle invention is an imp rovement in wheels:.  
and pal'ticularly in the IlleallS for securing the 
tirp in p l D ('8, and h a s  for an 01Jject the pro
vb.;ion of H simple n ovd constrnction hy whkh 
the t i r e  m a y  be securely held ancl may be 
readily reIllO\·ed and replaced whenever de , 
sired. When the tire i s  infta led the parts 
are arranged t o  operate t o  pren!ut any dj:.�
p l acement of the tire and yet permit the same 
to be qnickly removed and rppail'ed and l'e
p lacpd 01' another sll bstitt'ited, thus avoiding 
delays in use of the inven Lion. 

C H I LD' S C O",VE RTInLE C ARRTA G E .-J . 
A : CRAC'lDALL, N ew York, N. Y. In this  in· 
Rtance t h e  impl'OVen1ent has reference t o  a 
c h i l d ' s  earr iage ; and the particular objects 0-[ 
the invention are t o  p rovide means for C011-
Y(1rting such carriage a t  will into a go-cal't 0 1' 
a cl'ib and the p rovision o f  n1eans for permit

ting sneh chang0 s  to be made readily and \vi th

out complicated ad.iustment of the p a r t s  or 
t h e  nse of inR tl'Uments of any kind, 

NO'l'E .-·Copies of any of these patents will  
be fllrn i s hpll bv M lInn & Co. for ten cents each. 

Please st ate the name of the p a t entee, title of 
the Inven tion, and date of this paper. 

Any metal, sheet, band, rod, bar, wire ; cut, bent ( 9 5 3 7 ) H. A. Wright says : Will  you 
crimped punched, s tamped, shaped, embossed. letter-

kindly advise a s  much in detai l  a s  possiblc,  ed. Dies m ade. Metal Stamping Co . .  Niagara Falls, N. Y 
I n q u i ry N o .  65 3 5 .-For m akers of fine woolen 

yarns of various colvrs, also .fi l l e  cotton yalns ; al�o 

h:�dS k�Itt���t�a��i�e:g1I
i2on���r4;

n!�dlls�rns to SUIt 

We manufacture gasoline motor and high·grade m a
chinery. castings best quality gray iron. Select pat· 

terns, and J et u s  quote prices. F�rontier Iron Works. 
Buffalo, N. Y. 

I n q u iry No. 6 5 3 6 . - For manufacturers of bicycle 
pumps. 

Manufacturers of patent articles, dies, metal stamp
ing. screw machine work. hardware specialties, machin� 
ery and toois. Quadriga Manufacturing Company. 16 
South Canal Street. Chicago, 

I n q u i  ry N' o .  6 5 3 7 .-For a candy machine to make 
" cotton candy." 

W ANTED.-Articles to manufacture requiring heavy 
iron castlng, w h ere l ittl e or no macbine work lR mvol v
ed. W ill p u rchase or man ufacture under royalty� Ell· 
reka Fouudry C ompany. Rochester, N, Y. 

I n qu i r y  1'1; 0 .  65 " � .-For m anufac�nrers of en· 
velolJe-makillg mactllnes and paper-cut ling mach lnes. 

W ANTED,-Hevolutionary Documents and A uto{!rapb 
Let ters Prints, \Vashington Portraits. ,Eighteenth Cen
tury Illustrated Magazines and Books,  Early Patents 
signed by Presidents of the United States. Valentin e's 
J\1.alluals of t b e  early 40's. Correspondence solicited. 
Address C. A . .M .• Box 773. New York. 

I n q u i r y  'Ko. 653 !J .-For a machine for 91eaning 
and dyeing cluthes j also a plant for remodellllg and 
cleaning h ats . 

\V AN'I'En, novelties to manufacture. '!'he J\lltchell 

:\Ug. Co . •  Portsmouth. Ohio,  manufacturers of spec . al ·  

ties. Ideas developed. Inventions perfected and mad e 

patentable. Experimental worlt a specialty. Desigll s  

a n d  models made. Manufacturers of slot machine� uf 
every description and wooden and metal novelties. 
Ligbt machinery of all kinas. . 

I1Hl u iry N o �  6 �'j 40.-For manufacturers of a spool
winding machine. 

Manufacturers of Hardware Specialties Contract, 
Manufacturers and will m arket articles of merit. 

I�arimer .i\Ianufactllring Com pany, 
153 S. Jefferson Street, Chicago, I l l .  

I n q uiry 'S o .  (, 5 4 1 .-For m achinery f o r  loading 
saud from the ba n k  to nlil road cars j also for machinery 
for screening and washing san d . 

W AKTED.-Position by man with 20 years' experience 
in erecting, re pairing. and superv ising beavy machinery. 
Prefer supervision large pl ant. Machinery, box 773, N. Y. 

I n q u i r y  l"'o • •  j 5 4�.-For m anu factu rers of art 
met.al. 

I n q ll i ry N o .  6 a 4- 3 .-For makers or jobbers o f  red 
strawboard. 

I n q n it�y No. f'� Lt 4 .-F()r manufacturers of tacking 
machines. 

I U Q u i ry ",," 0 .  6."i 4- a .-For maker� of l eather-carvillg 
m a chilH�R. 

I n q niry 11\'0. 6;)4 6 .-For makers of stationary en
glUes alld elt'watorR. 

I n q u i ry N o .  6 5 4 '1 .-For m akers of briquetting 
mach i n ery. 

I n (I U il'y N o .  6 .. "i4S .• -For makers of carpet-cleanin g  
a n d  rug-weaving machinery-

I n q u i r y  ;\'0 .  6�)49 .�For .<1 m achine for gl�lll m i n �  
euv e l upe8 w�lCn m anu factnrI ng them ; al80 for m a 
c b ines for m aking envelopes, compler.e. 

Inquh'y N o. 6r>t)O.-�'or m akers o f  m arine engill�s, 
snch a s  used in batt,lesbip� and ocean vessels ; also lor 
firms who build large vessels. 

wllat is known about the tempering of bronze 
and copper '1 A.  Bronze and copper cannot be 
tempereil i n  the ordinary sense of t ile word. 
Suddenly cooItng them in watcr does not pro
duce the same eharacter of change t ll a t  i s  pro� 
duced in tool steel when sub.iecte d to the sallle 
treatmen t .  B o t h  copper and hronze, however, 
can be Ilarden('d to a considerable degree by 
hammering 01' by roll ing them when cold,  but  
the character of this change is  similar t o  the 
change ihat is  p roduced by cold-r o l l ing s teel 
shafting 01' wire, exe f'pting that perhaps i t  is  
somewhat luo r e  p J'onounced. Bronze i s  a com
position of copp e l', tin, and zinc,  and varies 
"'I,'el'y m lleh i n  h a rdness according t o  its com
position. liy using just the p l'(:)per p o r tion of 
coppc r  and tin,  an extremely hal'd Ulcta I may 
be obtained : but such a m e t a l  c a n n o t  b e  o b 
tained by any p r o c e s s  of tempering 01' harden
ing from the soft varieties o f  bronze w i thou t 
remelting and changing the eOlllposi tion. 

( 9 5 3 8 ) u. M. C. says : Can you fur-
nish me with a rule for fillding approxi m a j-ply 
the ill. I1j .  P. of a s t('anl engine, \v itllout the 
use of a n  indica tor ? A ,  The ]\.1. FJ.  P. o f  a 
stealn engine can be estimated only vpry rough
ly without the liSP of a n  indicator. If  lhe 
point of cut-off is  kno\vn, and t h e  point of com
pression i s  known, i t  is  pOHsiblc to (l I 'aw to 
any c onvenient seale an indicator diagram 
\vhieh \vill ve ry roughly approximah� tlw t ru e  
i n u i c a t o r  d i a g r a m .  This c an b e s t  he <lllllP by 
('omparison \v it h  the indi e a t Ol' diagrams of 
similar engines. By IllPasuring the urea of 
such an assllmed dingrarn.  dividing t h i s  area 
by i t s  length , and lllnlUpl ying this  resu l t  l"Y 
the proppl' sealc,  the 1\1. R .  p, may be approxi
mately obta ined. 

( 9 539 ) M. & L. say : Some time 
since \ve purchased of yon at your suggestion a 
\vork e n t i t l e d  "rl'he BrUSH a nd I ron Ij-'oUluh' l" S 
Guide."  "\Ye cannot flnd th(: J'cin the formu l a  
a n d  pn.rti('nl u r s  of a c (� r t a i n  bparing m e 1 " l  
entitled " !1'ren('h n utOlIloiJi le  hronze," the pe
cnliarities of whieh arc hardness i n  the ex
trpme \vith good: \vorking qnalitics,  ncverthe
If-�ss, and n Iso  :l eel'tain rf-�Sl stallee to friction 
heat. Conld :nHI ol 1 1 ige u s  by giving 11S thiN 
f01'111 nla '! T f you (10 not know i t .  cou l d  YOll 
furuish n s  \yith a forITl u l a  for n lIH�t a l  of this 
c h aracter '? A .  There i K n o l:'peci a l  lweuliarit-y 
in the brOl1he hen ring IIlP t n l  lIsed in French 
automobiles OV(' l '  any otll p r  fi l'Nt-dnss bearing' 
nw· t a l : the ('oYHpos i 1  ion i s  .i ll � t  I-lip Rame. A 

g,(){Hl fOI 'l1l11 1 a  to  l i SP COl' slleh n I IP:l l'ing i l'! : 
S8 lit' "  c e n t· VII J 'e  ( 'oppe l',  1 0  1 )(: 1' ( 'pnt t i n .  � 
per cent )l;inc.  A vpry s l igh ! v a r i a tion i l l  U J (--" 
propor tion of allY of the above percentag,,�  
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G.\S ENGINE 
IGN ITERS 

for Marine , Stationary and 
AutomObile engines. 'Vi11 
::;ave th e i l' cost many time� 
over in one year. 

Write for circulars. 
The C a r l i s l e  & F i nch C O o ,  ns E, Clifton A "e . ,  Cincinnati,O • 

Our Valuable Treatise 
entitled H Economy i n  the Boiler Room ,.  is free to 
pm'i' er users. and incidentally expjains the perfect 

btiiler Hcale remover. 

The Dean Boiler Tube Cleaner. 

Will. B .  PIERCE C O .  

3 1 9  Washington Street. Buffalo, N _  V .  

THE PAN AMA CANAL IS DESCRIBED 
from tbe engineering standpoint. i n  SC'I K:\, TH'IC A"fEHI
CAN S UPPLEJ\f}JN'r 1351..  Price 10 c�ntt" by mail .  
Muun & Com pany. 3til Broadway , New York C ity. and 
a] I newsdealers, 

The Right Kind of a Motor 
on land or water, Salisbury Doub l e  
Cylinder Motor 4 ;M  x 5. ,"Vater Jacket 
Cylinders and Head, A luminum Crank 
Case, Sel f-Oiling, Nickel St.eel Valves. 

l1'orged Steel Shaft. � a l i 8 b u r y  
:Motors al'e lteliab le,  1'l'ice8 mod
erate. 

Send for Gat,lloqttc. 

BUFFALO ENGINE COo, Mfrs, 
2 72-274 Michigan St., Buffalo, N_ Y. 

�------------�---

FRICTION DISK DRILL 

wi 1 I  eallse a consideraule change in the cital'
" d e t· of the lIle tal .  Tu obtain exac tly the 
degree 0 1'  h a nillcss a n d  t o u g.hness that i s  de
s i red,  l'(' t [ l l in' l" considera ble skil l  i n  mixing. 
Sometimes one { l e I' eent o r  one per c en t  and a 
half of lead is auded to the above mixture,  in 
order to make me Lal  m o r e  easily worked in 
the pnachine shop . 

NEW BOOKS, ETC.  

CYCLOPEIJIA OF ApPLIE]) El.ECTRlCl'l'Y. Five 
volumes_ Prepared by the American 
School of Correspond ence at Armour 
Institute of Technology. Chicago, 
1905 _  Large 8vo ; 2 ,500 pages ; 3 ,000  
illustrations_ Price, $30 .  

T h i s  i s  a very comp rehen sive work on elec
tricity, dealing particularly wi  th i t s  practic a l  
app l i ca t ions a n d  avoiding a l l  unnecessary d i
gressions into theory. Well-known specialists  
in the different branches covered have aided in 
the collaboration of this work , contributing 
spe c i a l ly-prepared articles, and a l l  the stand
ard works on electrical subjects have been con
sulted and freely drawn upon. Primarily,  this  
cyclopedia i s  intended for the u se of students,  
the matter being a r l'anged in the p rogressive 
order i n  which i t  i s  usually tanght, instead of 
being a lphabetically a rranged. Examples are 
u sed throughout,  i n  order to give a pra ctical 
understanding of the various subjects,  and al 
the end of each volume at'e a series of l'eview 
questions, which permit the reader t o  exam
ine himself aud tcst  the knowl edge he has 
acqu i red. But though the work i s  t h u s  par
ticularly adapted for students,  i t  i s  none the 
less of va lue t o  electricians, engineers, tele
phone and telegraph "peralors, and a l l  who are 
interested i n  the practical side of electricity.  
Higher mathematics i s  avoided,  and only the 
simplest equations are used. A l l  the explana
tions and descriptitm s are extremely simple 
and clear, and a t  the same time they are very 
thorough and complete.  A common fault with 
most general works on e lectric i ty i s  the free 
use o f  technical terms w i thout exp l i c i t  defin
itions of the i r  meanings. In the present work 
the simple s t  language i s  used, and technical 
terms, while not avoided, are fully explained 
before being introduced. 

The fi r s t  volume deals with the elements of 
electricity,  electrical llteaSurements,  electric 
wiring, insulators for transmission lines,  and 
telegraphy, including' a comprehensive chap ter 
on wireless telegraphy, and one on the telau
togl'aph. I�Iectric welding i s  also described in 
th i s  volume_ The sec ond volume describes di
rect-current dynamos and motors, w i th a val
uable chapter on electric lllotOI'S  i n  machine
shop practice, and another on storage bat
teries_ Volume I I I  covers the subjects of 
electric lighting and electric l'aihvays, dealing 
also with power stations and management of 
dynamo-electric machinery. The volume con
tains i n  addition a chapter on boiler trials.  
The fourth volume takes up alternating-c ur
rent machinery and power transmission, de-

Ha. ��,�.eL��� :d�=J�t�"e. , sctibing all  the principal types of alternators, 

The speed can bt' instantly changed from 0 to 1 600 without synchronous motors,  induct ion motors,  etc. ,  also 

��)o������, o�i�f�l(��afe;!f�t�°rhe: :��lli��t,C�� r:r������ffl� converters, including a chapter on the mer-
within it.<3 range-a wonderful economv iI: titne and great c u ry-vapor converter.  In the fifth volume tel· sa\'ing III drill breakage. � Send lor Drill Catalogue, ephones and telephone p ractice are dealt with. 

W, F, & �';:':!h,����.N]'S coo. This i s  a comp lete and very practical book on 
1999 Uuby St.reet, - Roeld·ord. 111_ I the subject, written by vVi l l iam C. Boyrer,  

wl).O j S a telephone engineer of wide experiM O T 0 R S ence. The volume ends with a chap ter on 
wireless t elephony and a complete index o f  the 
entire cyclopedia.  W e  furnish casting'S for eight 

difJ'erent motors. air or water
cooled, A l so complete motors 
for all pnrp08es. Largest Motor 
Cycl e House in tbe World. 
�end two cents in stamps for 
our 15O-page catalogue. • THB HARRY R_ OEER CO. 

'-----===--=::::;,J t O t  5 Pine St •• St. Louis. rIo. 

W O LVE R I N E  
SELF STARTING AND 

REVERSI N G  

Gasoline Marine Engines 
3 to 18 horse power. Launcbes 

18 to 75 ft. Write for catalol!ue_ 
WOLVE R I N E  M OTO R  WORKS 

G rand Rap ids.  M ich . •  U .  S ,  A. 
Brooklyn office, 97 2 2 d  St. 

MO])ERN IN])lJSTRIAL PROC RES S,. By C_ H . 
Cochrane. Philadelph ia : J. B. Lip
pincott Company, 1 905 .  1 2mo_ ; pp. 
647 ; over 400  illustrations. Price, $3 . 

M r .  Cochrane' s book, although not an origi
nal work, must be considered a most success
ful attempt to popula rize model'll engineering. 
He has described tersely, though vividly, the 
foremost technical achieve men t s  in c i v i l  engi
nee ring, steel-making, photography, w ireless 
telegraphy, farm ing, gIn ss-making, and most of 
the important American industries. The i l lus
tra tions in the book vary in excellence_ Some 
are extremely good and some nothing more 
nor less than catalogue cuts, which ought to 
have no p l ace in a volume of this character.  
Apart from this defect, the hook i s  one that 
can certainly be recommended to the non-tech
nical l'eader. 

RADIUM _  And All About It. By S_ R 
Bottone. New York : Whittaker & i 
Coo, 1904.  12mo_ ; pp_  9 6 _  Price, 5 0  
cents_ 

One of t h e  latest of the popular manuals  on 
recent scientific discoveries and inventions, 
which Mr. Bottone has been publishing in Lon

A G O O D I N V E ST M E N T  don. "Hadium" is entertainingly written and 
For $1.75 we will send by expres, (not rrepaidl . well  i l

.
lustrated. complete N. D_ Outfit with ful instruc-

tions for learning I FRICTION AND LUBRICATION_ A Handbook 
TELEGR A P H  for Engineers, Mechanics, Superin-OPERATING. I tendents, and Managers. By William j;ita�:wr����I:t�g� M. Davis. Pittsburg : The Lubrica-
to earn good wages. tion Publishing Company, 1904_ 
Send for our catalog. 12mo. ; pp.  265 .  Price, $2 .  

Est<tb!ished 187!). I I th d f ' ' d 
- d I , Place New York n ese ays 0 rIgI e conomIes an c ase --·---------

S-e-n--d--r-o-r---I-t---T o · Ddy- li ::re�:����

y 
t�:�1�:i:}�.;�!n�::�::�:�z!;!i! h i s  charge must consider closely the cost, the 

You'll tind it alwavs convenient to . . . . 
'have as a useful acd instructive book quality, and the best methods of applymg l ubl'l-

M o ntg o m e ry & Co . 's To o l Cata l og u e cants, as well  as of fuel and the other el ements 
'I'be new edition bas 704 pages and i8 / which enter into the operation of a steam 

�;;tf,i'�SI���r�t;:::;�?i ftr°2���t size 6).4x plant. The author is a p r3ctieal 
_
eng�neer, who 

MONTGOMERY & CO" has made a special  study of lubl'lcatlOn and Is 
101> }'IlUOD St., New Y .. rk ()lty. in a position to Impart sound advice. 

Mullins Stamped · Steel Boats Can't Sink 
Built of steel, with air chambers in each 'end like a life b oat ; buoyant-strong-safe-speedy 

�eaworthy. They don't leak, crack, dr'y ou�, wear out or sink, and are endorsed b y  the l eading 
sportsmen, resorts, boat liveries, etc. Rovv' Boats $20.00 up. Motor Boats $135.00 up. Special quo
tation on Auto Boats. 

Write today for Catalogue of Motor Boats, Row Boats, Hunting and Fishing Boats. 

The W. H. Mullins Co., (The Steel l30at Builders) 1 1 8  Franklin St., Salem, Ohio. 
Member National Associatt"01t of Engine and Boat Manufacturers. 

• To Cal iforn ia  
In less than three days from Chicago-what 

an agreeable change ! Why endure three more long 
months of winter weather, when you can leave it  
all and go to balmy California on a train l ike the 

Golden State limited 
Every comfort and convenience-a gorgeous 

hotel on wheels, if you please-expressly for you . 

Dail v via El Paso and the Southern Pacific 
through New Mexico, Most southerly course
quickest to reach the realm of summer. Every 
mile is a mile away from winter. 

Fun information about this train and other 
service to Cal ifornia, with booklet « The Golden 
State, "  promptly on request. 

JOHN SEBASTIAN 
Passenger Traffic Manager Rock J'sland System 

CHICAGO 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 7, 1 905 

A N I)  E A C H  B E A R I N G  T H A T  D A T E  
[�ee note at end of list about COpleS 01 these patents·l 

Abrading disk, F.  N .  G ardner . . . . . . . . . . . . .  781, 876 
Add, making nitric,  H. \V. Hemiug\vay . .  781 , 82 6  
A i r  compressing machine, U. H. Rich-

,vf)od . . . . . . . . . . . . . . . • • . . • • • . . . . . . . . . . •  781 , 678 
Air moistening apparatus, H .  1\1. Smith . .  782,073 
Alarm fOl' table a rticlt's,  .J. E .  Nt-ahr . . . . .  781, 846 
Allyl formaldehyde isu sulfo cyanate and 

making same, S .  Fabaron . . . . . . . . . . . .  782,016 
Anf'sthetics, apparatus for administel'illg, 

R .  C .  CObUI'Il . . . . . . . . . . . . . . . . . . . . .  " 782,108 
Armor plates,  m anufacture of, C .  de 

}Jsteve-Llatas . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 81 6  
Auger b i t ,  0,  O .  H i a t t  . . . . . . . . . . . . . . . . . . .  781, 652 
Automobile, F.  W. Hedgeland . • . . . . . . . • . •  781 , 825 
Automobile gearing, O .  Richards . . . . . . . . . .  78] , 677 
Awning lift, H. 't'. Adams . . . . . . . . . . . . . . .  7�1 , D�3 
Axl", vebicle, J. & P. Ohaney . . . . . . . . . . . .  781 , 631 
Badge, l:l. R .  D rown . . . . . . . . . . . . . . . . . . .  781 , 641 
Rag hoJdf'r, L .  San . . . . . . . . . . . . . . . . . . . .  782, 1 7 f)  
B a i t ,  artificial, C .  H. Smith . . . . . . . . . . . . . .  781 , 794 
Baling press, J.  M. & B.  Valen tine . . . . . . 781 , D75 
Barge 01' other boat, J.  S .  �ltl rtin . . . . . . . .  782 , 1 5:1 
Battery, U. D.  Foster . . . . . . . . . . . . . . . . . .  781 ,81 7 
Bearing, rpvolving, Ii'. tel' 'Veele . . . . . . . . . . .  781 , 976 
Bed bottom, spring, F.  Karl' . . . . . . . . . . . .  781 , 829 
Bed, folding, J.  L. Tandy . . . . . . . . . . . . . . . .  781 . 694 
Bed o r  bed couch, sofa, L. H .  Bullard . . . .  781, 999 
Bef'r from barrels, apparatus for drawing 

off, .J. lJelaittre . . . . . . . . . . . . . . . . . . . .  7S1 . 81 R  
Biuder, tpmporary, .J. 'V .  Ranson . . . . . . . .  781, 907 
Binding post, C. C. Sibley . . . . . . . . . . . . . .  781 , G8G 
Bisulfite, apparatus for making, G. A. 

Stebbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 68D 
Block. See Building ulock. 
Blowpipe, spirit, A. H. O .  Jackson . . . . . . . .  782. 136 
Boih-'r sE'tting, M. T. J. Ochs . . . . . . . . . . .  ';61 , 901 
Bone compressed product, J.  H. Hunter . . . . 781 , 882 
ROIH:' cutting and oystpr shell crushing ma-

chill{� ,  green , W . "  R .  Sanford . . . . . . . .  781 , 848 
Rone produet, J .  R .  Huuter . . . . . . . . . . . . •  781 , 880 
BOlle. t r'eating, J .  R .  Hunter . • . . . . . . . . . .  781 , 883 
Book and removable cover therefor, E. T. 

U stick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 974 
Bookcast', knockdown sectional, J.  Hoult . .  782 , 1 3 5  
B o o k  eo v e l' ,  sales, .Tones & P e n n  . . . . . • . . . .  781 , 725 
Book lpaf, L. Clark . . . . . . . . . . . . . . . . . . . . . .  78] ,9:;5 
Book, pocket memorandum, H. W .  Hegcle . .  781 J 94R 
Book SuppOI·ter� L .  H .  Latimer . . . . . . . . . .  7,s1 , ,s90 

��n�;, ��St��ID���g: '
. ?: . .  1\��.

e!��� . : : : : : : : :  +�i :¥b� 
Bottle, :F\ Brunner . . • . . • . • . . . • . . • . • . . . . . .  782 , 1 04 
Bottle npck cleaner, T. }]. Goff . . . . . . . . . . .  7R1 , 773 
Bottle or the like holder. A. R. Sherwood . 781 , 684 
Bottle stopper, O .  E'ay . . . . . . . . . . . . . . . . . . .  782 , 0 1 9 
Bottle stopper, E. J. Lowry . . . . . . . . . . . . . . .  782, 151 
Bottle wa5hing device, J . . J. Flaherty . . . .  781, 770 
Bottle washing machine bottle receptaclE', 

H .  G .  Miller . . . . . . . . . . . . . . . . . . . . . . . . .  781, 839 
Box, H .  E. Leppert . . . . . . . . . . . . . . . . . . . . . .  781, 778 
Boxes, blank for covering extension edge, 

E .  B .  Oawthray . . . . . . . . . . . . . . . . . . . . . 781 , 766 
BraCelet, .1. Bennett . . . . . . . . . . . . . . . . . . . . .  782 , 1 88 
Bra celet or belt, automatically adjustable, 

J. J .  Sommer . . . . . . . . . . . . . . . . . . . . . . . .  781 , 969 
Bracket and support, H. F. Keil . . . . . . . . . •  782,035 
Brake, S .  Kennedy . . . . • • . . . . . . . . . . . . • . . . .  781 , 95�� 
Brake, Peters & Graham . . . . . . . . . . . . . . . . . .  782,049 
Brazing metals, J.  F .  Richardson . . . . . . 782,056, 
Bridgp, suspension , W .  Hildenbrand . . . . . .  782, 027 
Bridle bit, J. Fitz Gibbons . . . . . . . . . . . . . . . . 782, 020 
BroodE'r, NI. M. Johuson . . . . . . . . . . . . . . . . . .  782, 138 
Building block , L. E'. McClure . . . . . . . . . .  781 , 844 
Burial apparatus, W. O. Canouts . . . . . . . .  782, 189 
Burner regulator, H .  Lemp . . . . . . . • . . • . . . . •  781, 832 
Button, H. P. Froud . . . . . . . . . . . . . . . . . . . .  781, 646 
Button, glove, H. Kerngood • . . • . . . • . • . . . .  7 8 1 , 660 
Oabinet, credit, J. A. Putt . . . . . . . . . . . . . .  781 , 670 
Cabinet, credit, F�. D. Troutman . . . . . . . .  7,s1 , 698 
Oabinet, lace, J. M. Aal . . . . . . . . . . . . . . . . . . .  7 8 1 , 982 
Calendar, .J. A. B rennan . . . . . . . . . . . . . . . . . .  782, 1 02 
(;an machine, J.  M. Hothersall . . . . . . . . . .  782,032 
(;an making machines, device for feeding 

blanks to, S .  E .  V\Talker . . . • .  , . , . . . . . .  781, 855 
Can wushing apparatus, ",V. Ii" StubiJs . . . .  781 , 692 
(;andy pulling macr 'ne, C. �rhibod('au . . . . . .  781 , 853 
Car hrake, F.  G .  l�(){'hler . . . . . . . . . . . . . . . .  782, 143 
Cal' brake op�rating device, ",V. K .  Smith 782 ,075 
Cal' buffE'r, pnenmatic,  W .  W .  Dennis . . . .  781 , 7 1 6  
Car coupling, Shpffier & Turner . . . . . . . . . .  781 ,791 
C a r  eoupling, E .  H .  Janney . . . . . .  781, 949, 7R1 , 950 
Cal' eoupling, M. J.  Carter . . . . . . . . . . . . . . .  782 , 107 
Car door fastener, J.  L. yarnell . . . . . . . . . .  781,756 
Car uraft Hnd buffing gpar, M. A .  Garrett . .  781 , 877 
Cal', dumping, N .  Wilcoxon . . . . . . . . . . . . . . .  781, 979 
( ' a r  'fender, J .  T. Rice . . . . . . . . . . . . . . . . . . . .  781, 740 
('ar fender, L. A. Bechtel, .Jr . . . . . . . . . . . . . .  781, 991 
Cal' fender, street, J.  J .  O ' Dell . . . . . . . . . . . 781, 902 
Oar heating system, E. H. Gold . . . . . . . . . .  781,720 
(;ar Skid, adjustable, F.  H. MeE'lvain . . . . .  782, lG5 
Car steering gear, motor, H .  \V. Hellmann . .  781 , 651 
CUI', ,stock, Venable & Cunningham . . . • . •  781, 75R 
Cal', vestibule, .J. A .  D ' Hemecourt . . . • . .  782, 025 
Cars, metal skeleton framE' construction for 

passenger, H. Romunder . . . . . . . . . . . . . .  782, 059 
Carhureter, E. Walther . . . . . . . • . . . . . . . . . . .  781, 701 
Carbureter, hydrocarbon engine, J .  J.  Cook 781 , 936 
Card, filing, Ii].  J. Lees . . . . . . . . . . . . . . . . . . .  781 . 777 
Oard. lace, J. W .  Wolff . . . . . . . . . . . . . . . . . . .  782. 092 
Carpet strptchel', J.  S. Woodcock . • . . . . . .  782, 094 
Carrier. See Pneumatic carrier. 
Castings, m anufacture of chilled, J. S .  S(la-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 9 1 4  
Oattl" t i p ,  K R .  Wilson . . . . . . . . . . . . . . . . .  781, 703 
Cpntrifllgal marhine, J. W .  Macfarlane . . . .  781 , 732 
Centrifugal maehine operating mE'ans, v\r. 

I. .  D ' Oliel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7S2 , 206 
Chain, drivf', L.  R. Rogers . . . . . . . . . . . . . . . . 781 , 7 4 1  
Clwekrein hitchi1lg or unhitching deviep, J. 

n. Zipl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7S1, 707 
ChUCk, drill, R .  Binnip . . . . . . . . . . . . . . . . . . . .  781 , 7()1 
Chuck, nipple, :McGahan & A scher . . . . . .  782, 201 
Circuit closer', "'T. J .  Bell . . . . . . . . . . . . . . . .  781, 99:� 
('irC'uit eontl'ollpr, L. Pfingst . . . . . . . . . . . . . .  781 , 785 
Circuits, means for protpction against short, 

O .  E .  BaITy . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 ,931 
Clamp, H .  A. Knoke . . . . . . . . . . . . . . . . . . . . .  781, 958 
Clasp. O. K Smith . . . . . . . . . . . . . . . . . . .  781 ,916 
Clay prodncts, machine for cutting, C .  A .  

Christiansen . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 934 
C11evis, H. P. Thomas . . . . . . . . . . . . . . . . . . . 781, 696 
Cloth strips, m a ehine for folding and \vindw 

ing', A .  L.  Adams . . . . .  : . . . . . . . . . . . . . .  781 , 927 
Clotht's clamp, .1. D. BarneR . . . . . . . . . . . . . .  781 , 930 I Cock, stop anti wa�tE'. Mook & .Tansen . . . .  7Rl , 7�4 
Cofff'P o r  tf'H lUll, .J. R.  "!eis . . . . . . . . . . . .  7Rl , RuG 
('oin eon trolled muehine, Hall & MacLeod . . 7R2, 107 
(�Oill eOlltrollpd meehunism , ::\-1. O .  Anthony 782 , l RG I 
Coin holding device, \V. H. Corbett . . . . . .  781 , 81 0  
Collar and cuff b a g  01' reepptacle, C .  A. F. 

Lomlltlrd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 668 
('om hi llg aud elt'aning machine, flax,  Karnik 

&; Kubesh . . . . . . . . . . . . . . . . . . . . . . . . . . .  782, 1 40 
Commutator In-ush holder, Heap & B a rnes . 781 , 650 
COll('retp heam, girder, f'tC . ,  with iron bars 

inlaid f01' building purposes, H .  Siegw 
wart, rf'issue . . . . . . . . . . . . . . • . . . . . • . . . .  1 2 , 3 1 5  

Conen·te beams, girdel'R. ptc. , w i t h  iron 
bars inlaid for hnilding purposes, manu-
facture of, H .  Sit'gwart, reissue . . . . . . .  1 2 , R 1 4  

Concrete , mixer, "'T . . 1.  .Tudd . . . . . . . . . . . . . .  781, 726 
ConrI't'te, ('te . ,  mixing maehinc' for, \V. J. 

Judd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 727 
Conduit system, ma gnptizahle conductor, 'V. 

,1. Alt'xander . . . . . . . . . . . . . . . . . . . . . . . • . .  781 ,984 
(;onveyol', tf'lescopic, D .  D .  D .  Plunket . • • •  782, 05() 
(Joolf'l', R.  Thomas . . . . . . . . . . . . . . . . . . . . . . . . 781 , R54 
Copper, prodUCing pure, L.  M. Lafontaine . .  782 , 145 
Corking machine, H. Robinson . . . . . . . . . .  781 , 7R8 
Corn popppr, C. R. Gilmorp . . . . . . . . . . . . . . . .  7R2 , 1 2G 
('01'1\ shockf'r, O. S. EUithorp . . . . . • . . . . . .  782 , 0 1 :{ 
Oorn sbocker hoist, D. W. Smith • • • • • • • •  182,072 

Scientific American 

$1.200 a 
Year For Life 
SECURED BY SMALL MONTHLY PAYMENTS 

Five shares o r  acres i n  the great commercial rubber orchard of 
Mutual Rubber. Production Company will , at maturity, yield 

you or your heirs, longer than you can live, a sure and certain in
come of $ [ , 200 a year. No large cash-down payment is required to 
secure these shares, as they are paid for in modest monthly in
stallments, just as the work of developm ent progresses. On our 
splendid domain of 6, 1 75 acres of land in the semi-tropical State of 
Chiapas. Mexico (the finest rubber land in all the world, and with 
the finest climate), we are changing the production of crude rubber 
from the primitive and destructive method hitherto employed by 
the natives, to the most scientific and successful pl an known to 
modern forestry, and under Anglo-Saxon supervision. 

There is nothinj!' speculative about Crude Rubber. It can 
be sold every day in the year, in every market in the world, 
at a stable price that has been s t eadily advanci ng for many 
years. For a quarter of a century the world's supply has 
always been spoken for months before it has reached a 
civilized market. 

The semi-tropics were stripped y ears ago of their virgin rubber 
trees, the natives having ruthlessly " tapped them to death " to get 
every ounce of the rubber milk from them. To-day, the golden 
harvest is sought for in the almost inaccessible jungles of the 
.Amazon , and Bolivia and Peru, at an. added outlay of hme and 
money. The natives there still pur sue their merciless m ethod, and 
no white man can live in that fever zone to guide and restrain 
them. Hence, the price of crude rubber is higher to-day than at 
any time since Goodyear first made it a commercial possibility. It 
has doubled in a decade, and the question of the world' s  supply for 
the future becomes of vast moment. It is inconceivable that the 
production of one of the world' s  greatest necessities shall longer 
remain in such ignorant hauds. 

The Mutual Rubber Production Company was one of the first to 
enter into this new and immensely profitable field on a large scale. 
The remarkable opportunity is now open to you to secure shares in 
our great plantation, each share representing an undivided interest 
equivalent to an acre of land. Supposing you wish to buy only 
five such shares, and thus provide a competency for future years for 
yourself and your family. You pay $20 a month for 12 months, 
then $15 a month for 12 months, then $10 a month for a limited 
period, until you have paiJ the full price of the shares in the 
present series-$288 each ; but during thIs period you will have 
received dividends amounting to $2 10 per share ; hence the actual 
cost of your shares is only $78 each, and from the m aturity period 
onward, longer than you can live, your five shares will yield you or 
your heirs a yearly income of $ 1 , 200. This most conservative esti
mate is based on Government reports of the United �tates and 
Great Britain, the most reliable sources of information in the 
world. Of course if you buy 10 shares, your income would be 
$2 ,400 yearly, or better still , 25 shares will yield $6,000 a year. 

Five Acres, or Shares, in our Rubber Orchard planted to 
1 , 000 R ubber Trees will at maturity yield you a sure and 
certain income of $ 1 00 a month for more year.s than 
you can possibly live. Your dividends average 25 per cent. 
during the period of small monthly payments. 

Every possible safeguard surrounds this investment. The State 
Street Trust Company of Boston holds the title to our property in 
Mexico as trustee.  We agree to deposit with them the money paid 
in for shares, and we file with them s worn statements as to the de
velopment of the property. This company also acts as registrar of 
our stock. You are fully protected from loss in case of death or in 
case of lapse of payment, and we grant you a suspension of pay
ments for 90 days any time you lilay wish. Furthermore,  we agree 
to loan you money on your shares. 

We can prove to you that the five shares in this investment,  
paid for in small monthly installments, will bring you an average 
return of twenty=five per cent. on your money during the 
period of pay ment, and will then bring you $ 1 00 a month f . .  r 
more than a lifetime. This opens the door for yourself, not to 
wealth, but to what is far better, a competency for future years, 
when perhaps you will not be able to earn it. Payments of $4.00 
per month the first year and smaller payments thereafter will secure 
you one share. 

If you will write us at once, full and con cise information 
proving every statement will be promptly furnished at our expense. 
This information will quickly put you in close touch with every de
tail o� our plan . Your every request will receive immediate atten
tion . Write us now. 

Mutua.l Rubber Production Co. 
88 Milk Street, Boston, Mass. 

FEBRUARY 18, 1905. 

Ootton chopper, W. R .  Self . . . • • • . . . . . . . .  781, 790 
Ootton chopper, West & McGowan • • . . . . . .  782,089 
Cotton chopper, J. B .  Woods . . . . . . . . . . . .  782,095 ���:� :��:�:���: �����1����t: �: ��d:[:��d +��'re+ 
Cl'llshillg or pulverizing mill, E .  C .  Griffin . •  782

' 
196 

Oultivator, T .  Mulally . . . . . . . . . . . . . . . . . . . .  781 ;841 
Cultivator and harrow, combined, E. F. 

King·ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781, 955 Cultivator, corn or cotton, H. M. Lauber . .  781, 66H �ul'I'ent apparatus, alternating, E. Bennett. 781, 9:12 CUrrE'�l t generator, alternating, E .  Ziehl . .  781, 706 Curiam pole, A. R. Harmany . . . . . . . . . . . .  781, 946 Cut out, thermal, Lock\vood & Lutz . . . . . . .  782 , 038 Dam and cl&sing 01' completing same, Church & Ambursen . . . . . . . . . . . . . . . . . . . . . . . . . .  781 871 Decalcomania, L .  A. Ziegler . . . . . . . . . . . . .  781 :800 Den�al .furnace, electrical, L. L. Bosworth . 781, 762 DepIlatmg composition , Camphf'll & Rush-

Derl;��,th 
A .

' . H�h���l; ' . : : : : : : : : : : : : : : : : : : : 
N'esk attachment, H. H. MilJer . . . . . . . . . . .  . 

ish, J . . f. Bpnson . . . . . . . . . . . . . • . . . . . . . . . .  
Disinfeeiing apparatus, E .  I!'ournier . . . . • .  D!sintegl'ating machine, A .  WoO Smith . .  . D!sk e.ttachment, W. A. McGlamery . . .  . 

781 ,714 
782, 1:13 
782, 1 58 
781 , 709 
781 . 8 1 8  
781, 748 
781, 7:]5 
781 , 759 
781 ,633 

DIsplay culJiIlPt, E .  E .  B a rton . . . . . . . . . . •  Display stund, COlll1e L� & Davis . . . . . . . • . •  Doc�;t,  perpetual loose leaf ('ourt,  R. F. 
arry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782.171 D o o r  a n d  m e a n s  f o r  susppnding same 

swinging sliding, R. H. Jones . . • • •  : 
Door check and closer, A. F.  Enquist . . • .  
Door fastener, 1\1. O. Royce . . . . . . . . . . . . . •  
Door, platform trap, O .  1\1. I1Jdwards . . . . .  . 
Door, sectionally folding, C. li'. Kusch . . .  . 
Door securer, E. W. J)�7er . . . . . . . . . . . . • • . .  
Door sheave, sliding, lJ. E .  Bright . . . • . . . .  
Draft equalizer, R. Npwton . • • • . . . . . . . . • .  
Drafting instrument, K. Pauli • • . . . . .. . . .  
Drainage tube, J.  .T. no\vker . . . . • • . • . . . . .  
Drawing instrnment, J .  Hoffmann . . . . .  . 
Dress shi(>.ld fa�tenel', N. F. Anderson . • • .  
Drill. See Seed drill. 

782, 139 
782, 0 1 4  
781 , 743 
781 , 643 
781 , 665 
782, 1 1 5  
781 . 71 0  
781, 783 
781 , 737 
781, 763 
781 , 724 
782. 097 

Dust beater, O. V. D ' Ossone . . . . . . . . . . . . . .  781 . 814 Dust collector, A. A. Clough . . . . . . . . . • • . .  782 , 1 90 Dyeing appal'atus, L. Dptre . . • • . . . . . • . . . .  782 008 Dyeing maehine, .T. Lf-'isel . . . . . . . . . . . . . . . .  782
'
147 l<Jgg lwater o r  Cl'{'am \\-hipppr, H. A. Smith 781 :917 Egg opellPr,  }[errifield & Pottpr . . . . . . . . . .  782, 039 lDlectric apparatus, vapor, J .  T. H. Dpmp-

ster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 938 E'lC'etric eircuits of high inductanee asym
�etrie shunt for diwet current: \v. S. 

orry . . . . . . . . . . . . . . . . . . . . . . . . . 782. 134 
Eledrie machiIlP, dynamo, H. A .  E .  Harle . 781 , 878 I!lledric marhirw, dynamo, J.  Saehs . . . . . .  781, 968 Electric meter, E. S .  Halsey . . . • . . . . . . . .  781 , 945 Elertric meter, I,'. Holden • . . . . . . . . . . . . . . .  782 ORO Electric meter, coin frepd, F. Holden . . . .. 782

'
028 

J�lectric meter prepayment attachmf'ut, .B'. ' 
Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  782 ,029 

Electrical distribution system, T. Bodde . •  781 , 805 
EleC�t��a; .�i

.
S������i

.
o

.
n . . .  �:����' . . .  ?: . . .  v:.'. 781,919 

�iectrode, storage battery, E.  A. Sperry . •  781, 795 
.' eva tor, .J. H. Millsaps . . . . . . . . . . . . . . . •  782,159 

Elevator electric Signals, apparatus for op-
erating, H .  Pedersen, reissue . . . . . . . . . .  12,313 

Embroidering machine, F'.  Mueller . . . . . . . .  781 673 
Engine, F. M. Overholt . • • • . . . . . . . . . . . . . .  782;045 
Evaporating apparatus, W. C .  Anderson . .  781, 864 
Excavating machine, N. D. Petrie . • . . . . . .  781 738 
Bxerc.ising and m assaging by friction, com-

' 
Inned apparatus for, G. H. Shepherd . .  781 , 683 

Exhaust, variable automatic, C . .T. Edwards 782 , 1 1 7  
�Jyeglass case, G. E.  Ooope . . . . . . . . . . . . . .  781 ,809 
Eyeglassps, P. Moews . . . . . • • • . . • • . . . • . • . •  782,209 
FUi'ltener, apparel, H .  Westling • • • • • • . . . • • • •  782,090 
Fence, J. M. Sutherland . • • • • • • • . • • • • • • •  782,083 
li'enc(� post pullpr, L. S. Doan . . . . . . • • • • • •  781 , 638 
l�pnc.h!g tiC', wire', O. S. Sturtevant . . . • . •  781 , 970 Ii f'rtlhzer spreadprs, feed regulating mech-

anism for, C .  Iol. V .  Kinney . . . . . . . • . .  781, 956 
Filp, r(,COl'd o r  account, F. C. MclJHroy . • . .  782 , 164 
Filter, K .  K iefer . . . . . . . . . . . . . . . .  781, 830 782 200 
Filter, barI'(�I, H. C. Holtboff . . • • . . . . .  : 782:0R1 
Fire buclwt, A.  E .  Waggoner . . . . . . . . . . . .  782,087 
li'ire extinguishpr, E .  Shaefer . . . . . . . . . .  781, 744 
li'ire extinguishing apparatus, }j"'. Thompson 781 697 
lJ'ire resisting vault for safes, J. C .  Thomp-

' 

Fire���o£ ' bii�ds
' .�� . ��rt�i�s: '�o�li�; ' f��: ':m: 781 , 798 

H .  McCloud . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 ,895 
Fireproof blork, Sheldon & Nesselroad . . . .  781, 746 
�-'ireproof window releaSing device, A .  W. 

Cooppr, reissue • . . . . . . . . . . . . . . . . . . . . . .  12,312 
Fish catching device, shell, Shelby & Cum-

mings . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  782,067 
781 , 77G 
782, 130 

Fishing reel, A .  E .  & W .  H .  Leaver . • . • . .  
Fishing reel, A .  B.  Hendryx • . . . . . . . . • . . •  
Floor dressing machines, dreSSing roller for, 

O .  B. Wattles . . . . . . . . . . . . . . . . . . . . . . .  781 , 92 5  
Folding table, W. R .  Moore . . . . . . . . . . . . . .  782 , 1 61 
Forge, blacksmith ' s ,  A. W. McOaslln . . . . . .  781 . 843 
Frame structure, J. H. Kassens • • . • . . . . . .  781 , 608 
Friction wheel, O .  M .  Sester . . • . . . . . . . .  782, 210 
!i'nel, a rtificial, A .  P. Lepu . . . . . • . • . • • • • • • •  782, 1·4,8 
Furnaces of high temperature, continuous 

heater for, L. Houze . . . • • • • . . . . • . • • • .  781 , 827 
Game apparatus, J. Vickers • • . . • . . . . . • • . .  782, 182 
Garment, H. A. Saks . . . . . . . . . . . . . . . . • • • .  781 , 909 
Garment, J. K. Gentry . . . . . . . . . . . . . • . • • •  782, 125 
Gl!rment fastener and supporter, H. Rey-

nolds . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  782 , 055 
Gas and recovering by-products, apparatus 

for manufacturing, 1.1. P .  Lowe . . • • . • . . .  781 , 837 
Gas apparutns, C. G. StrubleI' . . . • . • . • • • . •  781, 691 
(las burnpr, O. V .  Hill . . . . . . . . . . . . . . . . . .  781, 879 
Gas burner, .J. 'V. Neumann . . • . • . . • . • • • • •  782,202 
Gas deaning apparatus, L. P .  Lowe • . . • . •  781, 8:l8 
Gas engine, E. J .  Stoddard . . . . . . . . . . . . . •  781 , 751 
Gas engine, S . •  T .  ",Yebb . . . . . . . . . . . . . • . . • •  782,205 
Gas generator, acetylent', W .  B .  Dickson . • •  781 , 637 
Gas manufacturing apparatus, L. P. Lowe . 781 , 836 
Gas or fuel engine, E .  Thomson . . . . . . . . . .  781 , 921 
Gas retort, A. Ilo.ckert . . . . . . . . . . . . . • . . . •  782, 1 29 
Gas station meter, McDonald & Scofield . •  782, 1 63 
Gas washer, B. J. Mullen . . . . . . . . 782,041, 782, 042 
Gate, W .  L. Northam . . . . . . . . . . . . . . . . . . . .  781 . 9G4 
Gate, M. G .  Wones . . . • . • . . . . . . . . . . . . . . . . .  782, 093 
Gear, cone pulley speed changing, J. A .  

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gparing, speed reducing, J.  L. Hall . . • . • • •  
Gearing, variable speed, S .  L. Langdale . .  
Generator. See Current generator. 
G lass forming machine, Shirley & Johnson . 
Glass mold. J. F.  Buzby . . . . . . . . . . . . . . . . . .  . 
Governor, N. Lombard . . . .  781 , 731,  781, 779, 
Governor, centrifugal, G .  lfl. Lloyd . . . . .  . 
Grain bagging and 'veighing machine, J.  B .  

781 . 978 
781 , 944 
781, 959 

781 , 685 
782,000 
781 , 7S0 
781 , 8:13 

\\Tilliams . , . . . . . . . . . . . . . . . . . . . . • . . . . . .  782, 1 83 
Grinding machine, R • .  J. Myers . • . . . . . . . . .  781 , 674 
Gumming machine, Kennedy & Lasker . . . . .  781 , Grlf) 
Gun, magazine, J. M. Browning . . . . . . . . . . .  781, 765 
Guns or rifles, trigger mt�chanism for drop 

down. J.  W. Smalhnan . . . . . . . . . . . . . . . .  781 , 9 H\  
Hftrve�ter, clover seed, J .  C .  K istler . . . .  781 , 662 
Hat curling machine, W . .  J. McGall . . . . . .  782, 1 66 
Hat faE:tpnf>r, J. B. l,-'erneborg . . . . . . . . . .  781 , 7 1 7  
Hat fastener, J. E .  Seott . . • . . . . . . . . . . . . . . .  782. 064 
Hay rack, .T.  A.  Beierschmitt . . . . . . . . . . . .  781 , 992 
Heater, 'V. W. "roods . . . . . . . . . . . . . . . . . . .  781, 705 
Heating allparatns. N .  M .  Eddy . . . . . . . . . .  782, 1 1 6 
I-lf'atillg system, vacuum, .J. Collis . . . . . . . .  781 , 7(i7 
Hppling machillt\ Stewart & .Johnson . . . •  781 , 750 
Hide w01'king machiue. A. A. Hutchinson . ,781 , 77/i 
Hinge, F. P. Pfteghar, Jr. . . . . . . . . . . . . . . . .  781 , 90fi 
Hinge :l1ld lock, combinf'(l, F .  W. Armitage 781.m�G 
Hooi) sawing machilwry, A. Ii' . Ward . . . . .  782,088 
Hor�e " ake, autoIUa tic, B .  A .  .Tohnston . . .  781 . 6.'16 
Hose eonpling, A. A . . Tones . . . . . . . . . . . . .  781 , 952 
Hose supporter, S. F.  l£llis . . . . . . . . . . . . . .  781 . 769 
Hot a i r  register, S. �'uttle, reissue . . . . . . .  1 2 , iil G 
Hydroearbon bUT'lIer, E. 'rhomson . . . . . . . .  781 .922 
I neubator. K. R. DUllton . . . . . . . . . . . . . . . . 7S2, 1 1 4  
IndeXing elip, adjustablf'. C .  C .  Smith . . .  782, 071 
Induction moto]', IT. G .  Rf'ist . . . . . . . . . . . .  782,054 
lng-ot pxtractor, pleC'tric. Speer & Baltzell . 781 , 688 
Ingot stripper. W. H. Baltzell . . . . . . . . . . . 781 . 70S 
Ink: \vell, S.  G.  Baldwin . . . . . . . . . . . . . . . .  781 . 8()8 
Inking apparatus, F. E.  Kemnf . . . . . . . . 782, Hl8 
Internal combustion motor, A. Vogt . . . • . •  781, 923 
Keel, drop, C. B .  'Yainewright . . . . . . . . . .  781, s)24 
Knitting machilw flf'edle and lever for hold-

ing same, H. A .  Housman . . . . . . . . . . .  781 , 654 
Knitting machine web holder, circular, H. 

,.\. Houseman . . . • . . • • • . • • • • • • • • • • . • . .  
l�addel', F.  McNanghton . . . • . • • • . • • . • . • • .  
Lamp, elE'ctric arc, Dav-�s & HubbelL • • • • •  
Lamp. gas, A. W .  Nicholls • • • • • • • • • • • • • •  

I Lamp, safety, H. C. Stone • • • • • • • • • • • • • • • 

781 , 653 
781 , 89>\ 
781. 937 
781, 784 781,796 
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Agent, :rol Main �t . •  Butralo, N. Y., I)r A. W. Ecclestone, 
D. P. A .• 385 Broadway. New York City. 

How To Increase 
Your Business 

REA. D . carefUl1y• every 
week , t h e  Business 
and Personal Wants 

colut1Jll i n  t h e  

Scientific American 
This week it will be found 
011 page Fi l. 

Some week you will be 
likely to find an in quiry 
for something that you 
manu facture or deal i n .  
A prompt rep l y  may bring 
an order . 

W a t c h  i t  C a r e f u l l y  

Scientific Alnerican 153 
Lamps, means tor supporting the mantles 

in iuverted Incandescent gas, J. Brid· 
ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781,997 

Latch, Whitcomb & Morgan . . . . . . . . . . . . • •  782, 091 
Lutch, gate, 11\ W. Simons . . . . . . . . . . . . • •  781 ,792 
Leather working machine, A. Ii'. & A. C. 

Dumke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 781 ,874 
Len's g'l'iuding IW1CbhJe, L. W. Bugbee . . • •  781,712 
Letter box r u stener, �. 11'. \Valluce . . . . . • 781,754 

Level, L.  H. Bradsh a w  . . . . . . . . . . . . . . . . . .  781, 995 

Lights or other fixtures, conI grip fol' pen-
dan t, W .  L.  Bradshu w . . , . . . . • . • . . •  781,764 

Liquid settling tank, N. S. Shaler . . . . . . . . • 782,065 

Liquids, coin con trolled apparatus for de-
livery of, E.  C. Janson . . . . . . . . . . . . . . .  781,828 

Loading or unloading trucl(s, etc. , appa-
ratus for, U. B. Crane . . . . . . . . . . . . . .  781, 872 

Lock shoe, \V. C. Larison . . , . .  , . .  " . .  , . .  782,036 

Locumotive, etc.,  tender for, t). V ander-
hilt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 699 

Loom fringe pulling mechanism, C. Roth-
well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782 061 

Loom let off mechanism, C .  Ii'. Roper . . . .  781 : 681 

Loom, ,narrow ware, E. II . Ryon . . . . . . . . . . 781 967 

Loom pickel' stick motion, C. F. Roper . . . . 781

'

680 

Loom reed detaching device, McMichael & ' 
Campllell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  782 168 

Lubricator, E .  Berger . , . . . . . . . . . . . . . . . . . . . 781 ;804 

Lubl'icator. P .  J.  Lockwood . . . . . . . . . . . . . . 781 , 891 

Magnet core for dynamos and motors, field, 
Ie Kishi . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  781 ,957 

Mail bag catcher, A. Frost . . . . . . . . . . . . . . . 782, 122 

Match, 1';.  Thorn . . . . . . . . . . . . . . . . . . . . . . . . .  781, 972 

Matte, converting, O .  S. Garretson . . . . . . 782, 124 

Measuring areas of surfacps, indicator de-
vice for machines for, J. E.  Nightin-
gale . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  781, 900 

Mechanical power, R. Dodson . . . . . . . . . .  782,0 1 1  

Mctal balls, manufacture of hollow, A .  John-
ston . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .  781 , 951 

Metallurgical furnace, Lloyd & Thill . . . .  781 , 834 

Mineral recovering apparatus, F .  S. Prouty 781, 787 

Mirror hanger, J .  L.  rl'andy . . • • . . • . . . • • •  781,693 

Mixing machine, W . •  J. Judd . . . . . . . . • . . • . •  781, 728 
Mixing machinery, ID.  L. & A. W. Ran-

some . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  782,052 

Moistening and sealing machine, envelop, 
B. ;VI . Hogers . . . . . . . . . . . . . . . . . . . . . . .  . 

Mold ing machine, W. L. Mersfelder . . . . .  . 
Mop holder. A . W'. Smith . . . . . . . . . . . . . .  . .  
Motor caSing. compound, Graham & Fox . .  . 
Moving platform . J. .M. Dodge . . . . . . . . .  . 
l\Iower uar, O. R. Coe . . . . . . . . . . . . . . . . . .  . 
Mm,,'e r  or cutter, lawn edge, A. C. Wirth . 
Mule, L. O. Goodwin . . . . . . . . . . . . . . . . . . .  . 
Music leaf turner, G. Ponaronse . . . . . .  . 
�fusic leaf turner, Jamieson & Durban . . .  . 
Negative pole plate, P. Seeliger . . . . . . . . .  . 
Nut lock, J . .  C. Taylor . . . .  " . . . . . . . . . . .  . 
Nut lock, King & Moore . . . . . . . . . . . . . . . . .  . 
Nut lock. T. W. Steele . . . . . . . . . . . . . . . .  . .  
Nut, vehicle axle lock. W .  Belfield, et al . 
Oil in tanks or wells, heating, W. Richards. 
Oil tank, delivery wagon, J.  N. G ibson . . . •  
Ore concentrator, A .  H ;  Stebbins . . . . . • . . . • 
Ore roasting furnace or kiln, G. O. Pet-

782, 058 

781, 961 

781 , 849 

781 , 648 

782 , 009 

782,006 

781 , 704 

781 , 822 

781 . 906 

782 , 1 37 

781 , 745 

781 , 852 

781 , 954 

782, 079 

781 , 803 

781, 908 

781 ,719 

782,078 

ersson . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  781,904 

O re roasting furnace, rotary, Heberlein & 
Hemmel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 ,824 

O res or the like, apparatus for anhydrously 
concentrating. G. H. Fettus . . . . . . . . . . .  782 , 1 1 8  

Ornamental surface, C .  E. Sandstrom . . . .  782, 177 

O ssein product. J.  R. Hunter . . . . . . . . . . . . . •  781, 884 

Pail holder, milk, D .  A. Cahill . . . . . . . . . .  781 713 

Painting machine, molding, E. :McGarrah 
' 

Jr. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 782,044 

Paper , l a g  fastening means, H .  H. Glen-
wrIght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 821 

Paper- box folding, W . . J. Griffin . . . . . . . . . .  781 , 943 

Paper making mechanism, C.  C . •  Jenks . . . . . . . 781 , 886 

Paper o r  similar material, mechanism for 
severing sheets from webs of, G. E. 
Pancoast . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 903 

Paper roll handling device, W. P. Stick-
' 

Past���lzi�g: ·�pp�;·�t�s: ·W.' 'il: ' W�ighi : : : : :  m:�g 
Pasting device. A. C.  Getten . . . . . . . . . . . . .  78] , 941 

Pavement, tlOOI', etc . ,  composed of plastic 
material. J .  C .  Bayles . . . . . . . . . . . . . . .  781 , 869 

Pen, fountain, R. A. Hamilton . . . . . . . . . 781 , 649 

Penholder, T. }L Smith . . . . . . . . . . . . . . . . . .  782,074 

Phonograph I'ecords o r  blanks, machine for 
making dipped. Miller & A ylsworth . . .  781,893 

Photographic printing apparatus, G. L. 
Cragg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 811 

Photographs, medallions, etc. , mounting for, 
G. B. Keplinger . . . . . . . . . . . . . . . . . . . . . .  782, 199 

Pick, H. G .  Atha . . . . . . . . . . . . . . . . . . . . . . . . 781 , 801 

Pile fabriC, woven, H. Sarafian . . . . . . . . . .  782, 178 

Pin tumbler lock .  W .  C .  Stephens . . . . . . . . 782, 080 

Pipe, A. S. Speirs . . . . . . . . . . . . . . . . . . . . . . . .  782, 077 

Pipe coupling, A .  T. Herrick . . . . . . . . . . . . . .  781 , 77'1 

Pipe coupling, O. E. Anderson . . . . . . . . . . .  782,.098 

Pipe joint, expansion fiuid, H .  A. Allen . . . . .  781 , 8 62 

Pipe making machine, A. N. Fairman . . . . . .  782. 0 1 7  

P i p e  wrench , C .  H. McCready . . . . . . . . . . . .  782. 043 

Pipes or other tuuular bodies, machine for 
flanging the ends of, L. D .  Chandler, 

782, 004. 7'82, 005 

Plane, W. II. Gardner. Jr . . . . . . . . . . . . . . . .  781 , 771 

Plane, rabbeting, F .  D .  F .  D .  Smale . . . . . . 782. 070 

Planer tool, G .  W. Stone . . . . . . . . . . . . . . .  · 782, 081 

Planter, W. S .  Graham . . . . . . . . . . . . . . . . .  782,194 

Plaster,_ method of and apparatus for cal-
Cining, F. A .  Slmonds . . . . . . . . . . . . . .  781 , 747 

Plating apparatus, nickel, J . . W. Ayls� 
worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 867 

Plow, disk, W. N. Allen . . . . . . . . . . . . . . . . . . . 781, 863 

Plow. sulky, W. A .  Baldwin . . . . . . . . . . . .  782 , 187 

Pneumatic carrier, C. H. Burton • . . . . . . • 782, 106 

Pole, carriage, R. Boltze . . . . . . . • . . . . . . . . .  781, 994 

Pole for wagon running gear, sectional, 
C .  �". Pound s, et al . . . . . . . . . . . . . . . . . . . .  781 , 675 

Portable platforll, J .  Downs . . . . . . . . . . . .  782,.012 

Postmarking and canceling machine, E. R. 
l\ialmborg . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  

Potato cutter, E. R. Schlick . . . . . . . . . . . . .  . 
Potato digger, A. Anderson . . . . . . . . . . . . .  . 
Potato digger, L. A. Aspinwall . . . . . . . . .  . 
Poultry house. G. C. Scott . . . . . . . . . . . . . . .  . 
Powder and making same, smokeless, H. 

781, 670 

781 , 9 1 1  

781, 928 

781 , 987 

782,063 

W. Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 926 

Powder packet . tilling and folding mach inc, 
F.  A. Robinson . . . . . . . . . . . . . . . . . . . . . . .  782, 176 

Precious metal bearing ores, treating, A .  
H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 7 1 1  

Presses, compressing '''heel f o r ,  'V. A .  
M i l n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 81 , 781 

Printing machine, check, E .  E .  Angpll . . . .  781 , 865 

PrInting surface and making same, W. J. 
Yeoell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  782, 184 

Propeller, C.  J. Jones . . . . . . . . . . . . . . . . . . . .  781 , 657 

Puddling or busheUng furnace, rotary, W. 
Stubblebine . . . . . . . . . . . . . . . . . . . . . . . . . . .  782 , 082 

Pulley. spllt, .T. Donovan ; . . . . . . . . . • • . . . .  781, 768 

Pulley wheel. self-lubricating, J .  R. Wil· 
liams. Jr. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 799 

Pump, H. D. Penny . . . . . . . . . . . . . . . . . . . . . .  782, 172 

rump plunger, self·adj ustIng, J.  Reid . . . .  782,053 

Pump. steam. F. D. Cable . . . . . . . • . . . . . . . • 782,002 

Punch, center. Hartley & Strybal . . . . . . . .  781 . 947 

Rail, H. "".. Frackmann . . . . . . . . . .  , . . . . .  781 , 8 1 9  

n a i l  j Oint • .T. M. Riggs . . . . . . . . . . . . . . . . .  782,057 

l1all. third. IJ. T .  Crabtr"" . . . . . . . . . . . . . . . .  782,007 
Rails, stringer support for electric third, 

Jj'. ID. Kinsman , . . . . . . . . . . . . . . . . . . . . .  781, 661 

Railway joint, diamond, \\!oodul'd & Bar-
low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 , 980 

Railway signal. I". L: Dodgson . . . . . . . . . . .  781 . 639 

Railway Signaling. apparatus. elpctric, W. 
C. Bethel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  782. 1 0 0  

Railway switch, G .  E. �radeley . . . . . . . . . .  782. 152 

Raihvay s\vitch, Mick & Gilliland . . . . . . . . . .  782 . 1 57 

Railway tie, m('t�llie, C. W. Garrett . . . .  781 , 7 ] 8  

H.ailways. automatic system of Signaling 
for electric ,  S ,  M. Yonng . . . . . . . . . . , ". 781 ,757 

Raisins in bulk, ma chine for preparing, E. 
1\1eri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Relay, neutral, Olsen & KInnear . . . . . . .  . 
Retort, . J. L. Jackson . . .  , . 
Roadway. C. ,\V. Bakel' . . . . .  . . . . . . . , . 
Rolling bars from coils, apparatus for, J. 

781 , 671 

781 . 7:16 

782. 207 

781 . 988 

Bergmann . . . . . . . . . . . . . . . . .  , . . . . . . . . . . 781 , 760 

Rolling pin, F .  B .  Deiter . . . . . . . . . . . . . . . . 781 ,812 

Rope splicing tool o r  implement, W. Floyd . .  782 . 1 20 

Rotary engine, R. Lee . . . . . . . . . . . . . . . . . .  782, 037 

Rotary engine, C. H. T witchell . . . . . . . .  782,085 

Rotary engine, reverSible, J.  Redding . . . . .  782, 175 

Hotating bodies, apparatu s for testing the 
balance of, C. J. A .  Heise . . . • • • • • • • •  782,024 

Rub�r f1�r, J, R. Hunter . . . . . . . . . . . . .  781 ,881 

ALL THE SECRETS J IU-J ITSU 
THE WONDERFUL JAPANESE METHOD of attack and self
defense , by which the WEAK defeat the STRONG, in one vol
ume, complete, by Capt. Harry H. Skinner, I 2mo, cloth, 

nearly 100 photo.illustrations. By mail , $1 . 00. 
THIS BOOK is the 

OFFlCIAL TR E A T 
ISE of the System IN 
USE A T  NE W YORK 
P O L  I C E H E  A D· 
Q UARTERS and by the 
officers and men of the U. 
S� AI my and Navy. 

TH E U. S. GOV· 
ERNJ1f ENT has adopted 
this Science as a pall oj 

the instruction at Annapolis Naval Aca
demy and West Point Military School. 

" J IU-JITSU Is worth more In every way than 
all of our athletic sports combined. "  -President 
�oosevelt. �eview of �eview • • 

• •  Jlu..Jitsu described with simple eloquence, 
somely printed . "-New York Anlerican. 

enriched with many photographs from life. Hand· 

.. Jiu-Jitsu-Capt. Skinner gives clear, careful explanations of all the various positions."-N. Y. World. 

U Capt. Skinner's book is a com prehensive work in letterpress an d pictu res of this remarkable sci· 
ence. " -Tribune. 
The reading of this book is all that is necessary to make you master of all the secrets of JIU-JITSU 

J APAN PUBLISH ING COMPANY 
Dept. E. America.n Tract Society Building. New York. N. Y. 

� can IteIti4 a/fouI ttl' PAy fin a 
PEClfWIllMJISON UND1R1IID fURNACE 
.rAan t'ake CUJSI �Itu muke 114� 

I n  the Peck-Wi lliamson Underfeed Furnace a ton of cheapest grade coal is made to 
produce as much heat as a ton of the most costl y grade ; the coal is fed from below 
and the fi re is on top - the rational way ; the gases and smoke do not escape up the 
chimney as they do in ordinary furnaces, but are consumed as they pass up 
through the fi re ; im munity from gas, smoke and dirt ; less ashes and no cl inkers ; 
simple and strong in construction, easy to operate. 

The Peck=Williamson UNDERFEED FURNACE 
WILL SAVE � to 73 ON YOUR COAL BILLS 

Stronger than any claims we make are the words of commendation received 
from those who have had actual experience with the Peck- \"V illiamson Un· 

derfeed Furnace, and subjected it to the severest tests. The Treasurer of 
a prominent Indiana Institution wrote, in reply to an inquiry from a 
friend in another city, the advice above quoted. Names of parties if 
desired, and fac· simile letter will be furnished on application. Literally 
hundreds of such cases are brought to our attention. 

Let us send you FREE our Underfeed Book and fae· 
simile voluntary letters proving every claim we make. 

Dealers are invited to write for our very attractive proposition. 
THE PECK�WILLIAMSON CO. 

351 W. FIFTH STREET CINCINNATI, OHIO 

T H E L I C H T  T H AT CA N N OT FA I L ! 
T H E  C R E:A,TEST I N V E N T I O N  O F  T H E  A C E  

T H E C E N T U R Y  L I C H T  
which is owned and controlled by the Century Light Company of America, under 
letters patent, organized under the laws of the Commonwealth of Massachusetts 

with a capitalization{)f $500,000, par value of shares $5.00 each fully paid and 

non-assessable . I N V E STO R S  S H O U LD CO N S I D E R :-
This Light prodnces from a single 

burner, 500 candle p o w e r  frOll1 
ordinary city gas for one cent per 
hour. 
The Century Light, although i n 

tensely brilliant ,  is soft a n d  luellow 

and light in color. 
It is the only system of gas lighting 

that comes in direct conlpetitioll 

with the arc electric at one-tenth 

the cost. 
It is absolutely safe under any and 

all conditions. 

Its great value has been d emons
trated in actual practice for more 
than a year, and is reCOll1nlended 

in the highest terms by well-known 

people. 

It is fully protected by Patents ill 

the United States, Canada and 

Great Britain. 

It can be installed in cities, towns, 
stores, churches, theatres, dwell
ings , etc. , and utilized for street 

lighting. 

A limited number of shares for im· 

m ediate sale at $2. 50 per share , cr 

50% of the par value. 

The.-e is an absolute guarantee 

agaln' t lo.s in th is investment. 

W rite for a ll particulars to 

H. R.  LEIGHTON &. CO . •  Bankers. 
BOSTON. MASS. 69 Devonshire Strut 

HIGH GRADE INVESTMENT SECVRITIES 
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VALUABLE 
CIGAR BOOK FREE 

Fou Need It if You Smoke 
It tells you what you want to know about 

cigars. 
It·brings one of our stores t o  your door. 
It tells you about all kinds of cigars. 
It makes it easy for you to find the cigar you 

like best. , 
It tells you how we deliver cigars and smok

ers' supplies prepaid to all parts of the 
United States. 

It i s  security for satisfactory cigars. 
It tells you h ow and why we can guarantee 

.at least one-third BETTER CIGARS for 
1:he money. 

SEND FOR IT TODAY 
DROP A POSTAL TO 

� UNITED CIGAR Dnj{l� ��������:!; 
.over 3(X) stares in operation. 

Capital $2.000.000. 

Niagara fiectri( Light Guard 
Only guard made of crimped wire. giving 

maximum of elasti city. Casts no sbadow, 
Can be adjusted without removing bulb. 
Fastened around sucket. 

We sell direct to ei eCLl'ical supply houses 
and consumers. Merchants and manufac
turers supplied direct in any quall t;ities 
Write for complete description and prices: 

CaJ31�p�:" WESTERN W I R E  GOODS CO . ,  B uffa l o .  N. Y .  

are successful and Iraining better 
positions and salaries studying 

.Ell�(·trica.L Enu;inecrine:, liioteslll 
En�ineering. l\'lec·hulliesl Engin

et- ring, Meehunj(�al Ih'swing, Electl'ie 
1'lotol'lnan'", (Jour",e, nynsmo 'l'cndel" s 

(Joul'�e, Tele2"l"splly, Short .Electrica.l Courl!Oe, 
Al·itlllllet.t<" Al�ebra, by mail. Thomas A .  Edison en 

dorscs institute. Text hooks free. t;tu!lentH helped to positions. 
Write for fl·ee book, " Can I Heeome A n Electrical Engineer � "  

ELECTRICAL EN (UNERR INSTIT U 'l' E  
Dept. A .  2 4 0  "',.. e s t  2 S d  St • •  New - y  ol'k 

Complete Electric Lighting Plant 
Price, $34. 0 0  

Dyn�mo only, for eight I 6-c. p. 
lamps, $'2\i.OO ; lallll?s, wi!e, fixtures, etc., $8.00 ; Just smt_ 
able for residences, smal l fac
t.ories, yaehts, ete. A s}rictly 
tirst-class guaranteed outfit. We 
wind for any special pllrpose 
to Older, usually w ithout extra 
eost. Send for Hulletm No. 3. 

T h e  E l br idge  E l ectrical 
Mfg . Co . •  Water Street, 
ELbridge, N. Y , U. S. A. 

Postage extra, IIC. The best 
made; lasts the longest; gives most 
powerful ligh�. It's always ready-simply press the but
ton. Extra batteries 25c each. Agents make big money_ 
Send for THE VIM CO., 68 E. Lake St., Chieago. 

Ele ctrical Eng ineering 
and Ex per imental Work 0 1  Every Descri pt ion 

W e  have every facility f o r  producing flrst-chtss . work 
promptly. Our factory is equipped w ith modern ma
chinery throughout. 

C. F. SPLITDORF 
Engineering Dept. 17-27 Vandewater St., N. Y. Citv 

HOW TO MAKE AN ELECTRICAL 
F'urnace for Amateur·s Use.-The utiljzation of 110 volt 
electric circuits for small furnace worlL By N., '�lonroe 
Hopkins. This valuable article is accompanied by de
tailed working drawings on a large scal e, and the fu1'
na0e can be m !l de by any amateur who is versed in the 
use of tools. ThiEl article is contained in SCIENTTFlC �6�E�\�i� �'lf:; �16����f}r�rla�.�:Y, §!��e

Y��k
c�i;;: 

or by any booksNler or newsdealer. 

Everything for the Automobile 
Auto Fur Coats, - - $20.00 up 

Auto Rubber Coats, - - 6.00 IIp 

Auto Cravanette Clothing. 
Yankee Spark Plugs, 2.00 
Yankee Electrical Cut-Out 

Switches, - 1.50 
Big Free Catalog 

E. J. WILLIS CO ••  2 Pa rk Place. N. Y. 
B .  F .  B A R N E S ---

E L EV E N - I N C H  
C U T T I N O  

S C R E W  
LAT H E  

For foot or power as 
wanted. Hag power 
cross feed and com
pound rest. A strictly f��P. 1�;�� fO���i�t� 
ed matter. Catalog S 
on request. 
B. }'. BARNES CO. 

u..oekfol"d, 111. European Braneh, ,149 Queen 
Victoria St., London, E. C. 

Scientific American. FEBRUARY 18, 1905 .  

!t1 l ] )l )( ' I '  4 1 1 '  O tl lP1 '  t l'(' ( 'S ,  iml' lp1U('ut 1'41] '  tlt ll-
lling or hlep(lil1g- India, H. V. RugoL • •  7,s.1 , U2� 

SUIl(lleil'('p, <i-.  . 1 .  Theohald • • . • . . . . . . . . • •  781 , t195 
Saud lJl:u;t :lPllHl'utus, F .  'V. Rpinhal'dt . . .  781, 965 
�ash cords, (]pvit'e for ('ol111eeting 01' discon-

llecti llg window, '1'. Vaebe • . . • . • . . . . . . •  782, 08G 
8a8h loeli, A. Ham age • • . . • . • • . • . . . . . . . .  782,051 
Saw, It. 1 .  Foremllll • . . • . . . . . . . . . . . . . . . .  7S2 , 121 
Sa\\' maellill l' ,  d r a g ,  G .  O .  \V a l k e r  . . . . . . . .  781 , 700 
Sawing mueh iIH', S. BlaiRdpll . . . . . . . . . . . , . .  782, 101 
Seale, skim milk awl wht'y weighillg, A. 

L, SaneI' . .  , . . . .  , . . . . . . . . . . . . . .  , . . . . . .  781 , 91 0  
i'lelw,ll fas (<'lIo l' , C. W, G I'PPIJe . . . . .  , . . . . . .  782,02a 
S('al fol' \)0(U<'8, ete. ,  H .  1'. l'erldIl8 . . . . . .  782 , 17 3  
Sealing or senming SllP('t metal cans, aplJa-

ratus for VaCtIllm and mecnanieally, 
Norton & Hodgson . . . . . . . . . . . . . . . .  , .  782,203 

Seams ill sheet metal articles, forming, 1\£. 
.r. Kenny . . . . . . . . . . . . . . . . .  , . , . 

Seed drill, S. }j�. Davis . . . . . . . .  , . . . . . . . .  . 
Seeus, separathlg, '1'. 1\1 . Prine , . .  , . . . .  , . .  
Se'wed a rticles, ornamental seam for, R .  

782,141 
781 , 7 1 5  
782,204 

1,0el> . , . , . . . . . . . . . . . . . . • . .  , . . . . . . .  , • . •  782, 208 
Sewing maellill e pin holder attachment, A. 

C .  l\Iillghetti . . . . . . . . . . . . . . . . . . . . . . .  . 
Shade bl'aeket, wilHhm-, .r. Petersen . . . . .  . 
S}U:l(h� roller pawl. \V. D .  Janes . . . . . . . .  . 

781 , 840 
782, 174 
781 , 655 

SIwfts. ett' . ,  automatic controller fOl', C. 
Ku111ewind . . . . . . . . . . . . . . . . . . . . . . . . . . .  782, 144 

Sh('pt lllPtul aetkIp, 1\1 . ;r. Kelluy . . . . . . . . .  782, 142 
Show case 01' the like urftcket, V. Sjo8-

trom . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  , . .  782, 069 
Shredding m;H�hine, }1. Ie. Cooley • . . . . . . . .  782, 109 
Nhuttle thrower, pneumatic, Cobb & ':\fac-

�I ullen . . . . . . . . .  , . . . . . . . . . . . . . . • . . . . . .  781 , 6:12 
Sign, 'Yoolfendcll & Humphrey • . . . . . . . . . .  781 , 859 
Signal lock and register, train order, D . 

O. Mitchell . . . . .  , . . . .  , . . . . . . . . . . . . . . .  782. 1 60 
Silk, cotton, ramie, o r  the like, spreadpl� 

for. C. M a n n  . . . .  , . . . . . . . . . . . . . . . . . . .  781, 892 
Singletree, E. Paekel' . . . . . . . .  , . . . . . . . . . . .  782, 170 
Slag , apparatus for tIl(' l'PJIloval and utili-

zation of, T .  C .  King . . . . . . . . . . . . . . . .  781 , 887 
SmeltiIlg, matte o r  pyritic, O. S .  Garret-

son , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  782, 123 
Smelting nf!tive copper bearing rock, }\ R .  

Carpenter . . . . . . . , . .  , . . . . . . .  , . . . . . . . . .  781 , 807 
Smolw cOllsuming fUI'lIaee, B .  E .  'Vrigley . .  781,98J 
Smoke staek, I,'oltz & Fll11er . . . . . . . . . . . . . .  781, 875 
RllOW and iee melter, J. 'V .  Daniels . . . . . . 782, HH 
Suow plow, railwuy, l� . • r. LHt . . . . . . . . . .  782 , 1 4H 

�.�X�;ri��oV1;�n:r . 
�-�

i
��i\�ott" : : : : : : : : : : : : : : :  +��:ZX� 

Sole pressing maehiul", H .  A .  Davenport . . .  781 , 6:.W 
Sound, apparatus for the l'(,production and 

amplification of,  G. Landf't . . . . . . . . • •  782, 140 
Square. bevel. J. F. Thomas . . . . . . . , . . . . .  781 ,f)71 
Squaying stOlll",  etc . ,  instrllIlll'llt for, Jr. T. 

Stevens , . . . . . . . . . . . . . . . . . . . . . . . . .  781, 749 
Spark arrester, extinguisher, and dis

charger, J. \V. Hea ton . , . . . . . . . . . . . . . .  781, 722 
Spindle lwlJbin driving Itl{,UllS, rotatable, 

G .  O.  Draper . . . . . . . . .  , . . . .  781 , 640 
Spindle lJobbin d riviug means, rotatable, 

C. E .  Lovejoy . . . . . . .  , . . . . . . . . . . . . . . .  . 
Broon, ice cream, R. Nie18("n . . . . . . .  , . . . .  . 
8taeker, hay, A. "T. Ligbtburne . . . . . . . . .  . 
Staeker, hay, E. R. Riley . . . . .  . 
Htair lift, moving, .r. M. Dodge . . . . . . . . .  . 
Htamp mill, R . SeholT . . . . . .  . 
Stand. Sec Display s tand. 
�'H('am gencratOl', B .  !\lclntil'e . . . . . . . . . .  . 
Htp::l lll trap, 'V. A. Gibson . . . . . . . . . . . . .  . 
S tocking snpporter, A .  Botenm.lll s . . . . . . .  , . .  
Stopping mechanism, automatic, G .  Ji'J. 

781, 669 
781, 899 
781, 667 
781 , 670 
782, 010 
7�1 , 9 l 2  

781, 845 
7�1 . 647 
781, 806 

Bowers . . . . . . . . .  . . . . . . . . . . . . .  781, 870 
Store service apparutus, C, "T. l\T('Cormick 781 , 890 
S tove, folding camp, �J. B .  Amlin . . . .  , . . . .  781 , 758 
Support, H .  B.  Wentworth . . . . . . . .  , . . . . .  7 8 1 . H77 
Suspenders, "r. C. Fishel' . , . . .  782, 1 1 9  
Switch operuting' mechanism, J .  P. l.()\ye , . 78] , 835 
Tanning machine, uutomatk, C . •  r. Glasel. 782 , 1 9:� 
Telegraph, l!'. A .  Htllmm . . . . , . .  , . . . . . . . .  , .  7R1, 702 
Telegraph, automatic alarm, A .  D .  Sha\-y . .  782 ,066 
Telegraph voles, raisillg fork for, ,r. p. 

rl'urnev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781 . 97a 
Telegl'aph� sYRtem, 'V. B. Athearu . . . . . " .  782, O�Hl 
'l'degraphy, Hammel & Gore . . . . . . . . . . , .  781 , 82:{ 
Telegraphy, ,ovirelpss, P.  B. DelaIlY . . . . . .  781 , 87:3 
'Tl"legl'uphy, ·w11'01e88, ·G. O .  Squier . . . .  , . . .  782, 181 
�l'elephone l'ccl"ivel', A .  R .  '1�hollallder . . . .  781, 797 
Telephone sanitary attuchment, I. �L Slocnm 781 , 79:1 
'l'elephone toll l'l"giste l', G. A. Long . . , . , .  782, 150 
TelephollY, I .  Kitsee . . . . . . , . . . . . .  , . . . . . .  781, 888 
Temperature alarlU ,  elcetl'ie. C. P .  Hepler 782, 1:n 
'11emplet and gage, combined, F. G. Mar-

bach . . . . .  , . . . . .  , . . . . . . . . . . . . . . . . . .  , . .  781, 960 
Theopbyl1in ,  pl't'pnl'ation of, Ii'.  Aeh . . . . .  782, 154 
Thrt'ad llOard lifter, automatic, J .  "-T'il_ . 

kin son . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  781 , 755 
'Thread ti ressillg machine, G. A. F reden-

bUl'gh . . . . . . . . . . . , . . . . . .  , . ,  . . . .  " . . . . .  782,192 
Thread or yarn tension device, A .  'V . 

. A.nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  781, 861 
Threshing ruaehillf", J. L. OwenB . . . . . . . .  782,04G 
'l"ire, pnenmatie,  C .  \Y . l\:Ia): oll . .  , . • . . • . .  782, 15G 
Tires or the likr�, former or mold for mak-

ing pneumatic, orr, Slopl�r . . . . . . . . . . . . . .  781, 687 
Tires, vulcanizing It'ather covers to rubbe r, 

A .  )1. E.  de Montnreux . . . , . . . . . . . . . .  781, 894 
Tongue truck or support, vehir-ll". J. '1'. 

DUllcan . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . •  781, 642 
Tool, combination, P. OpoCt llsky 782 , 1 60 
Tool h andlp, pneumatic, Gilman & Player • •  781 , 942 
Tool holder, C .  V\T. Phillips . . . . . . . . . . . . • •  781,786 
Tool , holding �and adjusting mechanism, r�ray_ 

lor &. Newbold . . . . . . . . . . . . . . . . . . . . . . .  781 , 851 
Toy, W .  C . . Soule , . . . . . . . . . . . . . . . . . . . . . . .  782,076 
Toy or figm;e, dancing, C. E.  Meeker . • . . . •  782, 15H 
Txamwa;y, cable, VV. Dused a u  . . . . • • . .  j . . . . 781 ,815 
Transmitting df'viee, 'V. K .  Austil L . . • . . . .  781, 866 
Traveling, bag, R. A .  Pearson • • . . . • • . . . . . .  782, 047 
-.rl'ee protector, .T. A .  Peron • . • • . . . . . . . . . •  782,048 
'I'rolley, - E. H. MIller . . . . . • . . . . . . .  , . . . . . .  781, D62 
Trolley" multiple contact! L. M. McBride . .  781 , 84-2 
rrrolley pole. controllpr, U .  V. Greenamyer . .  782. 1 95 
T rolley wheel guard, M. M. Hart . . . . . . . .  781 , 721 
'l'ruck, A. C. Johnston . . . . . . . . . . . . . . . . . .  782,O:J4 
Truck, motor, \V. O. Brmvn • • . • . . . . • . . . .  781, !)B3 
T1'Un�, C, C .  Wigington . . . . . . . . . . . . . • . . .  781 , 857 
'l'runk attachment, "' right & Topham . . . . .  782,09 . .6 
TrUllk trays upright, device for holding 

swinging, C .  T .  "-Tilt . . . . . . . . . . . . . . . .  781 , 858 
Tube making machine o r  press, H. Rom-

under . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . .  781, 742 
Tuck folder, A. Laubseher . . . . . . . . . . . . . .  781 , 831 
Tu,rbine bladp, Gelpke & Kugel . . . • . • . • .  781 , 940 
'l'urlJine, elastic fluid, F. Hodgkinson . . . .  782, 182 
Tnrpeutine from wood, obtaining spirits of, 

781 733 
781 :880 
782, 1 1 1  

.r.  C .  l\iallollee . . . . . . . . . . . • . . • . . . . . . . . .  
'�wo cycle motor, E .  Korting . . . . . . . . . • . . •  
Typevl'l'iter, I.-I. Doederlein . . . . . . . . . . . . . . . . 
Typewriter carriage return mechanism, L. 

Doederlein . . . . . . . . . . . • . . . . . . . . • . • • • . . .  782, 1 1 2  
'rypewriting machine, J. A. Smith . . . • . . . .  781, 9 1 8  
Typewriting maehine escapement mechan-

ism, G .  M .  Kitzmiller , . . . . . . . . . . . . .  781 , 729 
Umbrella, glove, and handkerchief holder, 

G .  l\1, .J. Ahlstrom . .  , . . . . . . . . . . . . . .  . 
Unfi.C"I'garment, combination, L. J. C ritcher. 
Unieyele ,  O.  Jensen . . . • . . . . . . . . . .  , . . 
Valvl", C. P. Carlin . . . . . . . . . . . . . . . . . . . . .  . 
Valve and valve gear for explosive engines, 

781, 629 
7S1 . 605 
782,o:l� 
782, 00:; 

W. Barber . . . . . .  , . "  . . . . . . .  " . . . . . . . . .  781, 802 
Valve, check, J.  C, MC'Carl . . . . . .  , . . . . . . .  782, 1112 
Valve device, .T. McGillivray . . . . . . . . . . . .  78] , 897 
V alve, reciproeating, l\L Rothfuss . .  , . . . .  782, 060 
Yalve. safety, L. Scbutte . . . . . .  , . . . . .  , . . .  781 , 9 1 R  
Vanadium , reducing, V'.  R, C a rpenter . . . .  781 , .sOR 
Vault, burial, E. P .  Gillpspie • . . . . . . . . . . .  782, 022 
Vl"getable cutter, C. Amon . . . . . . . • . . • .  , . 781, 985 
Vehicle body, H, Smith . • . . . . . . . . . . • . . .  781 , 830 
VebieJe brake, H ,  J. Dohmr . . . . . . . . . . . . .  782, 1 1 3  
V ehicle brake a n d  m o t o r  controlling meeh-

anism, motor, C .  Sehmidt . . . . . . . . . . . . . •  781 ,789 
Vphide, chock brake, ::\lcGrew & Roberts , . .  781, 782 
Yehiclp controlling meehanism, self-pro-

pelled, A .  A. Ball, ,I I'. , . . . . . . . . . .  , . .  781, 989 
Vehicle frame, self-propellpd, A. A .  Ball, 

Jr. , . . . . . . . . . . . . .  , . , , . . . . . . . . . . . . . . . .  , 781 , 990 
Vehicle gearing, motor, C. Sehmidt . • . • . • . •  781 , 682 
Vehjcle running gear, 'r . D .  L.ines . . . . . . . .  781 , 7HO 
Vehicle wheel, J.  :N. Byers . . . . . . . . . • • . . • .  782 , 001 
V ending machine, 'V . .T. Brennan . . • . • . . .  781 , 9fl6 
Vending machine, F.  C. Schofield . . . • . • • •  782,062 
Vending machine, :\'£. O. Anthony . . . . . . . . . .  7.Q,2, 185 
Vending machinl", check 01' coin controlled, 

1'. J;'. Cox . .  " . . . . . . . . . . . . . • . • . . . . • • .  j�1,634 
Ventilating cowl, I�,  J. Precourt . . . • . . . .  781 , 739 
Ventilation of buildingR, D. l?ail'banks . . . .  781 , 644 

A Wonderful Value 
Type VnT Aut.ocar a t  $1 ,400 represents a w.onderful automobile 

value. 'rhis type is th e f.oun dation .of the Autocar's enviable repu
tati.on, It is a car bu ilt upnn hon .or throug'hout. There is n.othing 

experimental about it-nnthmg uncertain in its �nnstructi.on. During 1904 Type V I TI was tested on all sor t s  .of American r.oads-under all 
kinds .of cnnditions. It has prnved its reliability and efficiency S.o well as to put Aut"ear �'ype VIn in the very fr.ont .of its class. 

Last seaso Type VIn was sold f.or $1,700 and was cnnsidered an unsurpassed 
,:alue. The price .of 'l'ype VIII is now $1 ,400 because, h'l ving b uilt this TIl' del 
fnr S.o I.ong we can n.ow build it more ec.on.omically. For the man who wants a th.or.ougllly reliable f.our-passenger car at a m.oderate price, 'l'ype VIII at $1.400 is his oPP.ortunity. 

SPECIFICATIONS : 

H.oriz.ontai tw.o-cylindcr .oPP.osed engine-n.o noticCltole vibrati.on. Twelve 
actual hnrse-P.ower. O;led automatically. Water c.onled . 

'l'ransmission. S liding gear t.ype. Three speeds fmward and a reverse. nn 1 1  
Oearing's, shaft dri ve. N.o greasy, gritty chain. Fr.o : t a n d  1'0£1' cnn struction h a s  �g!�

s
big��!os �n���gh.out. Gas.oline tank holds 1 0  gall.ons-sufficient .on good 

In!'neau is remnvable. Front seat divided. Engine and trarsmission ease 
a!3cesslble frnm ab.ove with.out disturbing bndy. Catal.ol!ue givin g full de8(']' i p
twn .of Type VIII, Type X Runabout, and Type XI Fnur-Cylinder Car WIth 
dealer's name. sent free upon request. 

T H E  A U TOCAR C O M P A N Y, Ard m o re, P a .  
Member Association Licensed Automobile Manufacturers. 

The six Franklins are by far the fastest , cars of their size and weight and 
cost. For example,  the 12 horse power 1 , 275 lb. Light Tonneau (made in 
three styles-tonneau detachable ,  side or rear entrance) will go more miles 
in a day and give more in practical automobiling the year round tha11 
heavy cars rated at IS to 20 horse power. 

The reason is simple : \Ve were the first American maker to build fOl1r
cylinder cars, and we have made air-cooling a distinctive success from the 
very start. We understand air-cooling and four-cylinder, and the me
chanical engineering that goes with them, thoroughly and absolutely. \Ve 
have a success to offer you-not an experiment. 

The .Franklin four-cylinder Runabout is the fastest American Runabout 
at any price. This is a new model and w e  have sold already twice the nUln
ber we first intended to make. The Franklin 20 horse power and 30 horse 
power Touring Cars are the most powerful to weight and the most sinlple of 
all touring cars. All Franklins are so set on their springs that they ride 
comfortably and put little strain upon the car on rough roads. All Franklin 
cars are sensitive and true of control, and all are the most marvelous hill
c1im bers of their class. 

The main questions are : cost, speed, reliability, comfort, and cost of 
maintenance. Look into the last question good and hard and interview a 
Franklin owner. 

H. H. Franklin Mfg. Co .• Syracuse. N. Y. 
Send for catalogue and 
" Coast to Coast " book, 
which every 
body - every
body - reads 

j11ember A ssociatioll 
Licensed .. 41lt01llobiic 

}VI amtfa dzwers. 
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FEBRUARY IS,  1905 . Scientific American. I SS 
.---------_--------"-\ ' Wagon. (lu mping. J. & 1<'. }I. K rasmer . . .  . 7Hl , OG:� 

7S2, 1 05 
7,s2, 211 
7Hl , 820 
781,723 

The Science of the 
LINDSA Y LIGHT 

Here it is, so 
plainly illu s
trated that any
one can readily 
see why the 
Lindsay Li!l"ht 
produces more 
liI!ht and bet· ter IIliht from 
a less  amount of gas than 
w o u l d  b e  
burned in the 
same time by 
an ordinary in 

� candescent gas 
"II-�='='I--1iP"��lt lIb_ bnrner. 

"':""11> N o t e ' the 

Wagon tool, F. P .  Bw'khul'dt . . . . . . . . . . .  . 
\YagoIl, vE'ndillg, G. ",.,., Sturgis . . . . . . . . . •  
\Va ll (';Jl} �tl'nction, R. rr. ]�l'() st . . . . . . . . . •  
"ratehmakel" s tool, C .  D. Hillallold . . . . . .  . 
"\Vatpr by lllP U ll S  of ozonized air,  sh'l'lizillg, 

n. I<'rit.erg' . . . . . . . . . . . . . . . . . . . . . . . . . . .  782, 021 
'Vat('l� slJrinklC'l' or street wash�l', Ii}, 

}ienl';\' • • . . . . . • • • • • . • • • • • • • • • . . . . . • • • • •  7,s2,026 
\Yat('l' whepl gOV(ll'ltO!', �\ S. Replogll' • • • • .  7Xl, 960 
'Vatering' devicE', ,J. 1'. 11'ir...eg-<ln . . • • • • • • •  781, 645 
\Yeig"hing scoop, .J. L. rraylol' . . . . . . . . . . • •  no , 920 
"Tell casillg heall, oil. .J. \Y", GlpI1l1 . • • • • •  782, 1 27 
\Vell drilllug machine, \\·1. L. Bruner . . • •  782 , l Oa 
"\Vells, appun:Jns �or raising: liquids from 

deep drHleu, 3-1oran & J\fospr . • • • . • • •  � .  782, 040 
'Vhpf'l. Sef' F riction whpE'l. 
Wheel, C .  B .  Haney . . . . . . . . . . . . . . . . . . . . . 782, 1 28 "':h�el tensio.ll devicE', l�. Brougham . . . . . .  781 . 9!lR \'�h�p opPl'atmg mpchul1lsm, C .  E .  Theurer 7,Q2.()�4 " hiV sockpt, .T. C. Brooks . . . . . . • • . . . . . .  781 , (i:W \Vi l'� fabric wpaving maehiue, J. W. Sneuc-
Wire

{E'�:�eii�1g' '�'�{c'hi;I'(�', ' ·c: . E��·st·. : : : : : : : : : :  ���))�g 
Wire streh'her. II. D .  K reiter' • • • • • • . • • • •  781 f)(j4 ",,'rench, R .  N .  Miller . . . . . . . . . . . . . . . . . . . . 781

'
nn� 

vVrcnch, A. !j'arlpy . . . . . . . . .. . . . . . . . . . . . . . 782
'
01 oS 

Wrench, W. It. Cooper . . . . . . . . . . . . . . . . . . . . 782: 1 1 0  

DESIGNS. 
Badge, IJ. Rpuiehimer . . • . • • . • . • • . • • . . • • • •  

MODELS' & EX P E R I M E N TA L  W O R K .  
Inventions developed. Special ll1achinery. 

E. V. B I L LAAR D .  Fox B l d g  .• Frankl i n  Sq uare. New York .  

A M O N EY MAK E R  
IIollow Concrete Building Bloek!-<� 
Best. I:t'astest, :5implel5t, Cheapest 
Machine. 

PETT YJ O H N  nltO�. 
1315 N. 1st Stre�t. Terre Haute. Jnd. ------------------

T H E  
Universal Wrench 

For Pipe or Nuts. Drop ]'orged Steel. 
Nickel plated, 7 inch, 75c. j 9 lOch ,  �1 00 j 12 mch, $1.25 

THE UNIVERSAL FG. CO. ,  Troy, Ohio 

Dies;<Tools, Models and Special Machinery. �,;��,"::jl�'��:::,,,,',�" HOE"FT &. MOORE, ChIcago. U .  S. A.  
"rFI�f.': 85.117 F I l"T tl  AVENUE. WORKS 1"t5\�-RJI. &. �RANKLj� srR��ts 

M ODEL AND EXPER IM ENTAL W O RK .  
:BJlectrical and Mechanical Instruments. �lllall Mach'y. 

The Loomis Automobile & llIarine !Specialties E DWARD KLE I N S C H M I DT.  8 2  W. Broadway, New Y o rk 

Known the wor�d over for effiCIency and durability. 
Carburetors, Mufflers and CIrculating' PUIUpS. 

LOOMIS AUTOCAR C O  . •  Westfield, :l<l.ass., U. S. A .  

A eronaut L. Stevens, 
.Box 181 Madison Sq., N. Y. BALLOONS 

D RYI N G  M AC H I N ES .  S. E .  WORR1<JLL 
Hanni bal. Mo. 

Are;,�� lnbe����gki�t ��lrn�'i! lI10del or Experimental 

WHAT WE DO-H OW WE DO  IT 
will be sent t o  you on request • 

KNICKERBOCKER MACIUNE WORKS, Inc •• 
8·10.12 Jones Street, New York. 

t taper t u b e  
bunsen ;  t h e  h e a t e d  a i r  
chamber; the 
air draft which 
heats the gas 
before it strlkes 
t h e  fl a m e .  
causing p e r
fect combust· 

The Lindsay Llaht giVes
'
s foreei::;eS8Ul'e that 

sends the flam"" clear out to the end of the Dlontle, 
making it ull incandescent-all light giving. It regu
lates the pressure of any gas sYRtem, allowing no waste 
from over pressure. The Llndtmy Light mantle gives 
out a strong, white, brilliant light of 300 candle power. 

Bplt, A. L. G-rpenwood . . . . . . . . . . . • . . . • . . .  , Box, toilet pOWder. J. Daehler 
C over for ebafing dishes or simh��' ;l�ti(;ip's: 

37,RIR 
37,:l:n 

37,B20 Model Machinery and Experimental Work. 
W. H. CRAWFORD 194 Broadway, New York City. 

��i:��llg mf��
e
�ther�ig f;:f�! 

press for b(,ok, newspappr, $lS. Full instrnction �en L for use. \\'rite fOl' f'atr\log'lle 
presses, type, &e. to factory 

In two months and six days one 
Lindsay Light will sa ve its cost in gas. . . Best dealers everywhere sell them. If not obtain� 
able at dealers. sent prepaid $ 1.20. The installation of Llnd!!lay I�ight8 will not only save money, but eye-Jjf1hi}fifl��t���� �O�k��d�:ll��t���\�r�rite for 

LINDSAY LIGHT COMPANY CHICAGO 

. G.  E <  S avage . . • • • • • • • • . . . . . . . •  37 ,a24 . DIsplay stand, shoe, K. B. ).[athes . • . . • • . •  :\Iate? safe member, A. T. Ogrlen • • . . . . . •  Ppn(,Il tip. 1(,l.u1, B. B. Goldsmith . . . . . . . •  Plate or dish , W. A. Pickard . . . . . . . .  :J7 , �22 , Plnte 01' si�ilar article, C .  A. May . • • • . .  Toy �Jal1k o r  similar articl�, .J. � J!\ F. BJnrlnan . . • . . . • • • . . . . . . . . . . . . . . • • . . • •  Vehidn 1Jody, C .  H. Palmer • • • • . . . . . . . . . •  V ending ma('hine easing coin controlled 
�i. ·L. ICilllts • . • • •  . '  • • • • • • • • • • • • • • • • •  : 

TRADE MARKS. 

37,328 

MODELSlCHICAGO MODEL WO R KS 
17fJ £. !MAOISONS T CflICAGO ILL ESTABL ISHED /8ol W R I T E  FOR CATA L O G UE  O F  M O OEL S IJ P p'Lr E S ' 

I N , ( N T 0 R S We manufacture M ETAL SPE-
C1AI.JTIES of all kinds. to order; 
largest equipment; lowest priC
es, Send sample or 

model for low estimate and best expert anviceFR E E 
TIlE EAGL E TOOL CO., Dept. A, ('illduuutl, O. 

'l'I1E !'IU SS CO. 
Meriden, COUll. 

"fo Cas Engine Operators 
Dynamo Ignition. 

Motsinger Auto-Sparker 
to start or run. The original 

,e.cl·ccmtl,olleU friction·dri ve Dynamo. 
I sbaft. No 

or beveled make and b;�.k :�;;'L j�';;;;;��-;;;�k system. Water 

ELECTRO MOTOR SIMPLE HOW TO Bath . m a ts, rim grip", and SuppOl'ting de-
. ' . . ' VIC('S fot' the same, .f. H. Pugh . . • . • •  m�ke.-By G. ¥. HopkIns. Descr pt�On ?f :;t  small e}.ec� RpE'r, Indianapolis Rl'e\vin,g' Co . . . . . . . . . • .  

44, 1 59 MOD ELS 1��e�'o��ft��'s��!�l
uf���ti:�8�'lu.a:�l��:;}Ai: 

44, 1 :m ing on aluminum. U. o. Novelty Co., Lily Da.le, N. Y. 
dust GUARANTEED. 

MOTSINGER DEVICE MFG. CO., 
Main Street, Pendleton, Ind., U.S.A. 

t�� �������:l:gdrua:-�e 
c�n��g;�hi6tb �l;;�i£� ::t.:�t; BellS" artificial ornamental, I;. WertheiIll-

with advantage by a current derived from a battery, and B . tt�(. r '{'; . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • •  

which would have sufficient power to operate a foot 1 1  �_ l S, I .  J. l\TUll?pe . . . . .  : . . . . . . . . . . . . . 
lathe or any Ulachh�e requiring not over one man pow- Boots and Sh00S havmg calfskm uppers, T. 
er. With 11 figures. Contained in SCI"ENTIll'IC AJH:Bu,.. S .  Ituddock & Son . . . . . . . . . • • . . . . . • •  
lOAN SlIPPLEMENT. No. 6 4 1 . Price 10 centsa 'ro be R room s� South\vpstf'l'n Rl'Oom Mfg. C o. . . . .  
had at this office and from ail newsd�alers. Cleaning and polis�lillg preparation-sf certain ---------------------- , Iwmed. Dllll smth & I.eonhnrdt . . . . . •  

GLOBE INOUBATORS ����:��ll�ll�ilt�o;.'�:;:��rt�: N: (�l�����n� �(\)�1�� 
I C l arke}' 01' bISClut, dry porous, Peterson 

chickens. No expel'ience necessary. 
Brothel's Co. • . . . . . . . . . . . . . . . . . . . . . . . . .  . 

200 page Illustrated Catalogue of Disinfectants, T.  "rpickt'r . . . . . . . . . . . . . . • •  
and Brooders and Poultry Infor- Dons, dandllg', Ii'. ,Yo Bmdt,y . . . . . . . . . . .  . 

mailed free. Address, Eleetl' i ('ul ig'uitiOil H ppal'HtuA nltU I ' h'etl'ical 
C. C. SHOEMAKER. Rlw.('ialtiPR,  ("pl't�lill named ,  Knoblock-

Box 1021 Freeport Ills. IIpHlemall ::\Ifg. Co. . . . . . . . . . . . . . . . . . .  . , , ExtradK , ('ssell('p�, and s;\"rups of fruits 
California Chemical -niol'kR . . . . . . . .  : 810 PROFITS IN POULTRY. Fire alarm", O .  �ehopp� . . . . . . . . . . . . . . .  . 

A clty lot is large enough, and the I FIOlu', wlwat, \\1"pstnl'll Ij�loul' :\HIl Co . . . . .  . 

CYPHERS INCUBATOR I Gum, eh('willg'. Butler Gum Co. . . . . .. . . . . . 

I Hail' i n  natural waV(ls.  fluid for training' 
makes hatching certain. USf>d on and endorse ,l l)y 42 tllP, �\ S. \\iUl't;r.el' . . . . . . • • . . . . . . . . • .  
Govem.tne�t Experiment Statio",?s. Complete catalog and Hosjp r.v, l\ful'i('tta Kllitting- Co. . . . . . • . . . . ri��li1ii

s
g���:� .. 

21
��d�.��s

(���e��
e�ffil� .

free If you men- HYd �)gf' n  peroxid i n  water, solution of, 
<Dy�he�s In('�bator Co.,  B�ffalo, N. �a HYPI���th�,leA��'m�);l�i '(�h(:�r�i�';li' (;�: . : : : : : : : : : :  Dosto:u, ChICago, !'ew York, Kamms CIty, San FranCISCO Inseeti('hlf' . i\nH-'l'iean Horticultural DistJ'ih-... ----- uting Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . ��� BUILD IT YOURSELF J('wPlr)', ,,('rtain named. Hortoll Angpll 00. 

We tell you bow to do it, show views of �f:K�;;;r('7,:H�I\�::I��t�1, f��;:ln�:(i\���a�rp��J��d ' 'lii's: maf���e��t�!{fe
aJ ���i����s��n��;t���: {'aSPR, \,r. T. ,\llen. Hl·. . . . . . . . . . . . . .  " 

" II  Medi('illal IHPpal'atlom; for tlw rurn of e('1'-bOOk o
,��tV:f!:!������:l�d flro���l �aill ll:tllWd di�('(1s('R� liquid , \Y. F .  
er�." FulL of gOOd thin�s. })ul'lin .?,· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Invaluable to the beginner. J\iusic:] 1 instI'Ullwllts,. tlwil' llHl'h; Hl ul a e(,('R¥nu save hal,f the cost of your ... Rurips, ef'rtl1 i n  named, Lyon & Healy . • . •  Incubator. None hatch bet- Nf"C'ln\'('Hl', \V�J I'l'PI1 I�'pathE' l'bolle Co . . . . . .  . j��' y�;s�l. Book and know l'aeking', meta llic� ,  �trong }lachirlf'I'Y & Sup-

ply no . . . . . . . . . . . . • . . . . . . . . .
.
. . . . . . . . .  

Chan n o n ,  Snow & Co. ,  Dept. 1 9 6 ,  Q u i n cy, l l I .  Paints " lid painh',·s' sunplies, certain 
namp(J. Stulld a l'(l Varnish 'Ynrks . . . .  

ROTARY PUMPi:5 AND E N GIN ES. Paper,  certain named, R . . T. Ralston , 
Remedial a gent f o r  Rtom;wh and md:;:�ltZ�· Their Orig-in and Development.-An important series of 

papers givin� a hhtorical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw
ings showing- the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 09 .  1 1 1 H ,  1 1 1 1 .  Price 1 0  cents 
each. J<'or sale by Munn & Co. and all newsdealers. 

Perso n a l i l y  Co n d u cted 
Tou rs to 

C A L I F O R N I A 

C O L O R A D O ,  U TA H  
O R E C O N  

W A S H I N C T O N  
A R I Z O N A  a n d  

M E X I C O 
VIA TIn; 

N ew Yo rk C e n t ra l  
L i n es 

Will move in February. March 
and May 

For particulars. inouire of ticket agents of 
the New York CentraJ Lines, or enclose a two-
¥r�t;t��'�l� �O:or�e

c�r.���i�l!����:�� J!!���� 
ger Agent, Grand Central Station, New York. 

Years' 
Experience 

trol1ulpR, If'. A .  Chana . . . . . . . . . . . . .  . 
Remedips fOl' (,Pl'tain lUlm0a diseases Ab

bott Alkaloidal Co.  . . . . • . . . . . . .  .' • • • . •  
Remedy for ceJ'tain naUled disPRI"'lPs" in-
Sa1i::fi��al

. p�:�:pa��ti���ss i(;I: " 'i;;t'r��;p;;�l{S 
applieatiOlI , Vel'pinigte Chemische Werke 
Aktiengpselhwhaft . . . . . . . . . . . . . . . . . . .  . 

Sere,v drivPI·s. round shank, S t anlpy Rule 
Silk,

& Tre��.el 
&

C�() .
. .  : : : : : : : : : : : : : : : : : : : :  : : :  : 

r.roy halloons. H. Kaysm' & Ij"'1118 • • • • • • • • •  
'Vatchf's, w a t('h (,HSf' S .  fllHI  wateh move. IllC'nts, PhilauC'll1hia "ratch Case Co . .  
",1"atpr, cnmpollnd for nsp i n  thn p��iA��: 

tion of, R .  T.  \\Tenvpr . . . . . . . . . . . . . . .  . 
Watpl' pnrifying appal'atlJ R ,  ('P!'tain named, 

R .  '1\ ""-pavf>l' . . . . . . . . . . . . . . . . . . . . . . . •  
,\\Tepds, U(luid preparation fot' deRtl'oying, 

A. Klokner . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

LABI<JLS. 

"Choeolatf' IJ'igola , "  for conff'etiOlIer;\', H .  
� r .  Golflsmith . . . . . . . . . . . . . . . . . . . . . . .  . 

"Fcrrnm Vitap . "  fOl' medidnp, Sackett 
Pharma (' a  1 Co. . . . . . . . . . . . . . . . . . . . . . . . . 

"Frietion-H-l'it , " for powdpr, G. l�\ FJpplpy . .  
"OoMen Ruh-' Hazel CI'pam . "  for toilpt 

('ream. C itizell s '  'Vholpf'ale Rnpply Co . 
"Liv{� Oak Pork and Bealls, " f01' (,:l1llled 

pork and beans, .Ten;py Pac-king C o  . . .  
"�Ia;\� FJowf'l' Brand, " for eitrus fruits, R .  

J. Richardson . . . . . . . . . . . . . . . . . . . . . . .  . 
"Npu-Ni('otin. " for cig-ars. E . •  J. Hal'tpi' . .  
"�i-Ko. "  for tpa, A. Kopppi . . . . . . . . . . . . .  . 
"Old Overholt ""'hiskey , "  for whisky, 

A. Overholt & Company . . . . . . . . . . .  . 
"Red Cross Gillg'PI' Alf' , "  for giuger alp, 

Bluff City Rottling Co. . . . . . . . . . . . . . •  
"Ro;\"al Blossom , "  for a hevf>rage, B .  

i1.n!ar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"The Cnpifl ' s  Dart a n d  r.ral'gi::'t , " f o t'  a 

gamE', Game & DHl't J\.fUllUfu('hll·illg Co.  
"The New Mn:-:i('a1 Gamp of Cards, " fOI' 

playing f'ards, I. Logan . . . . . . . . . . . . . . . 
"Tycoon, " for tea, A. Koppel . . . • . . . . . • . •  

PRINTS. 
"HorSE" and 'Vag-ou AdVf'rtis(,Illf'll t , "  for 

44', lG4 
44,13:) 

44 , 120 
44, 120 
H . 1 BO  
44, 1 2R 
44,124 

44, 1 27 
4-1,. 1 44 
44, ] ;'1 

44, 157 

44,1:>1 
44.1 fiG 
44 . 1 20 
44, 125 

44,14� 
44, 1 2 ;; 

44, ] 47 
44,141 

44. 1 45 
44. 1 1 6  
44, 1 1 7  

14,1 ;'1 

·11, 1�f, 
44, 1 !):� 
4'1, 1 22 

�l-l, lfj8 

4 ·1 , 1 4 8  

44, 1] 9 

44, 1�9 
44,, 140 

44, 1 38 

44, 142 

41. 1 5fl 
44, 1 21 
44, 1 52 

44,150 

44, 135 

44,134 

44, 146 

1 1 , 849 

1 ] . 846 
1 1 , 847 

1 1 , R48 

1 1 , 851 

1 1 , 850 
11 , 840 
1 1 , 844 

1 1 , 841 

1 1 , 842 

1 1 , 843 

1 1 , 853 

1 1 , Rfi2 
1 1 , 845 

books :111(1 IlPriodicals. \\T. iL DmVllPl' . . .  1 , 201 
".Jaek Knife Jac'}{ ' s  )IarvE'l , "  for knives, J. 

Trade Marks. 
Designs. 

Copyrights. Etc. 
Anyone sending a sketch and de�crintion may 

9uickl:f as�ertain our opinion free whether ail 
l�ventlO:n IS probably patentable. Communica-!���S ii:���lOJ�Oe�������� f���g�r�������t��S Patents taKen throu/lh MUNN & Co. receive 
Special Notirc, without charg'e, in the 

Scienti fic American 
A handsomely illustrated weekly. Largest cir
culation of any scientiflc journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers, 

MUNN & CO . 36 1 Broadway. New York 
Branch Office 625 1<'  St. Washington, D. C,  

Kaplan . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . .  1 , 200 
"Pileoff, " for drugs. Pileoff Co . . . • . . . • • . • •  ' J , 198 
"Resolvpd that I dYf'd illY name B rown, "  

for dYPH, Paas Dye C o  . • . . • . . • • . . • • •  ' . . 1 , 1 9!} 
"Spring- and Rnmmer Clothes, "  for apparel, 

David Adler & 80ns Clothing Co. • • • • • • 1, 197 

A printed copy of th2 spf'dfication and drawing 
of any patent in the foregoin� list, or any patent 
in print issued since 1 863, win be fllrnishpd from 
this office for 10 cents. provided the name and 
number of the oatent desired and the date be 
e:iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In
ventors for any of the inventions named in the forf'ti 
!,olng JIst. For terms 'and further partleul ..... 
qddre88 Munn & Co., 361 Broadway. New York, 

PRINTING THAT BRINGS RESULTS PAYS YOU 
WE attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 

Inventors and manufacturers wishing to sell or exploit their patents can do It very 
effectively by good circulars and booklets. Estimates furnishe�. Send 8c. postage 

for samples and handsome souvenir engraving of St. Louis Exposition, 1 4x20 ,  on 2 0x2 4 paper, 

C. L. WRIGHT &- CO . •  1 32,4,6 West 1 4th Street. Ne�r��r�'iJll 

K L I O  F O U N TA I N D R AW I N O  P E N  

Pressnre on the pad under the thum� forces the jnk into the pen as d e sired. Unused ink drawn back into 
thE" re:--erv oir by simply touching pin. thU8 preclud lpg gummiTlg ana c !lung of feed. $ 1.50.  Iuelua i n:;.:: 
finest steel bow pen and full directions, postpaid. �ati sfaction gu arantee d  or tn oney ref'uuded. 

Send for c'ircula,rs. LOUIS WINTER. 90Z C entre Ave.. Reading, Pa • 

SEND THIS COUPON FOR PARTICULARS OR WRITE 
The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29 

PJease Rend me information regarding an Endowment for $ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

issued to a man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  years of age. 
Name . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 • • • • • • • • • • • • • • • • • • • • • • • • • •  

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 



Higher Quality-Lower Price 

ORIl<NT BUCKBOARD, MODEL A .  $;;75 

The Orient Buckhoards are admitted to be the lowest 
priced high grade automobiles In the • orld ·-,ueatly 
Improved this year, and the price of Model A is red ueed I IIf�h:oJ�� improvements are larger sprin� surfaee, 

Sclentific Atnerican. 

The Duplex Comptometer 
The result of 16 years of practical experience in the 

making of adding machines, and the highest attainment 
in rapid adding and calculation devices. It is scientifi
cally and mechanically accurate, and is operated by the 
simple touching, singly or all together, of one or more 
instantly responsive keys. Light and uniform key 
touch. It adds, multiplies, divides and subtracts in
stantly and noiselessly. Endorsed by the largest com
mercial and manufacturing houses all over the world. r!n�����d�c;!;�r����

n
: ���O��J\�C���C�(:a������n I 

th"t makes the engine turn s� easily a child can start it. ' Send for �iterat ure and Trial Offer Felt & Tarrant Mfg'. CO. , 52-56 nlinois Street, Chicago 
8n�i��bg�1:�

o
�����s

l
:1\\,�o��r�2]�m5 t O $m5, I --------------------------------------------------------------------------------------� 

Address Dept. H, Waltham Mfg. Co. ,  Waltham, Mass. , 
'� � .  � _ _  !!!!RoYALTou-liiST � VV A T C H E S  

$3,.000 
��i�f,s

�g�elj:t� pou::�:e 4 ii!f�s�l�e 
Features of Merlt than any other 'ar 
in America. Guaranteed Deliver1es. 
Write DePt. M fAr eAtalog. 

ROYAL l'l0T0R CAR 00. Cleveland, Ohio 

CHARTER 
GAS and GASOLINE 

For All Work. 
Stationaries. Portables, HOlSters. Pump
ers. "awing & Boat Outfits. 

Send jor Oatalog lJ;f· and Testimonials 

The man who owns or drives an Auto should not use an expensive watch . The 
I'o ew England screw cas�d watches are perfection for Motor work. 

Dust and wet proof. Accuracy guaranteed 
THE NEW ENGLAND WATCH CO •• 37 ®. 39 Maiden Lane. New Yorh 

63 Victoria Street, Liverpool, England 

A VEHICLE 
F O R  

Winter or Summer 
Rain or Shine 

BUY A 

With C o u p e  Top, Price, $ 1 . 4 5 0  Price w i t h  Exte n s i o n  Top,  S 1 , 1 7 6 .. The Name Bespeaks The Quality " 
�tate Y our Power N eeds. I CHAR�E R  G A S  E N G I NE C O  . •  Box 1 48 .  S T E R L I N G .  I LL ! POPE MOTOR CAR CO . •  �:a

v:i�%t, 
Indianapolis. Ind. 

TO I'ROVE. that nau,' ." Tip.Top ': i ,  Medlrt BOlt BUI·ldl'n0 Mlterl·ll' It Lay In Our Road the best and SImplest de\'lce for makmg U U 5 u U ..) 
W h at { s  O aus ' T i  p - To p'? 

100 ('oples from pen�written and 00 , TO eoplell from typeWritten original, we will : A system of supplying 'krfectly MAKB A DOWNRlOHT OOOD CHAIN DRILL 

�Tth��tl��pd::ita�!, t�a: (���) :���, ��:�le P:���e nh�:d� This tool is bound to please any user� 
�>�i:: ��n!O le88 $5 ! b�!� !�O�ne��ui!� tt��t f� ��::� :b!��

e
���l':��g�f�cl?

r ��1�� 
trBde dh!\�ount of Net tory's price. Frei�ht low. Send accuracy not obtainable from square 
SS� per cent, or ! stamp lor catalog Just issued. shanks. Price. each, $5.00. This Auto'" 

• •  • I 
F RED MEDART matic Chain Drill is made by the The Felix A. B. Dans Dupheator Co., Dans Bldg., 111 John St., New York 

8546 DeK .. lb Street 
--- -----

St. L oulo, Mo. Scalns Ail varieties at IQwes[ prIces. Hest .ttallroad 
Track and Wa/lon or Stock Scale. made. 
Also 1000 useful artlCles. including Safe •• 
SeWIng �lachines, Bicycles, Tool!'.  etc. eave 

MoneY, Lists Free. CHICAGO �CA I.lJ: co .. Chicago, 111.  

G O O D E L L·PRATT C O M PANY, G reenfi e ld . M ass. 

SHOE BL ACKING. --.I!'ORMULAS FOR 

GREAT PoP���lol�[�tn�� PUMP  
Beer, Water, on, Milk, Whiskey, 
Condensatiolls.Hydrau11c Pressure, 

Deep Well, Mine, etc. Will not Sbort Stroke or Injure 
from Load to No Load. Write for Catalo.z No. 15. 

UNIO :-l STEAM PUMP CO., Battle Creek, Mich. 

Film�. "'tereopticons, Views. 
If you contemplate go. 
t��!!i{· t��

i
i�e

e
S�: 

write for catalogue No. 
9. which /lives detailed 
information and prices 
�tl::��Rtfm�:���:o�il.-
!Jons and Views. We oifer 
��Ne�:!:'wlJ�

e
onl

a
�'ri

a
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ond.band gOo:l.ror sale. 
R e s p o n s i b l e  parties 
using our machines can 

-,' rent m o v i ng picture 
II;:, lor one night' s use. 
K L E I N E  O P T I CAL CO. 

62 StRte Street. (JhlCBgO, Ill. 

MAKE YO U R  OWN GAS E N O I N E  
�:: ialfn�:e �!�gico=pi:t �ida:1 o���: f::r=e�S:: :v:! chiD'3 and put together, all necessaly materials, detail hIue pnnts. etc . •  
$16. 50, eithel" horizontal or vertical type. Sendfor illustrsted booklet No. 9 
PARSELL &; WEED, 129 ·181 W. 81ot St . . Ne w  York 

THE M IET� ... &� E ISS KEROSENE 
l to 60 H. P. and G A S  ENGINE 

burns x lo:n O Ilil EN .'E ch�aper and 
safer than gasolme A.atomatlc, simple. reliable. N 0 electric battery or flame used. Perfect regula-
�i;:�:1=del��t��it�ltt�o;.P�h:r:� tn2' storag'P.: batteries, pumpmg and 
all powr. P;tfE;rz; 

1 2�138 MOTT 8 .... , NEW YORK. 
ADO PTE)) BY 

U. S. GOVERN MENT. 
1I 1arhelit Award, direct coupled Genel"atOl" Set. Paris Ezpositl0n, 1 900. 
Gold Medal. Pan ·American F..xpOSItion. 1 901 . Gold Medal, Chsl"leston, S. C • •  Exposition, 1902. 

Gold Medal Bnd Special Itlpl oma has been awarded to the 
Mletz & Wetss Oil Engine 8.G the Louisiana PUl'chase Exposition at St. Louis, 1904. 

J ES S O P  S T E E L  C C:>  M F R �  O F  C R UC IBLE  SHEET STEEL WA S H I N G T O N . PA . 

Presses for 
Sub=Press Work. 

Five sizes. Sub-Presses and 
Tools to order. 

� Send 10'1" Oatalogue. 
BLAKE & JOHNSON, 

P. O .  Box 7 ,  WATERBURY, CONN. 

BICYCLE ' INTO A � By attaching the Mesco l! Ht P. Motor Equipment 
which includes I� H. P. Motor, Carburettor, Tank. Coil, Batteries in case. and all accessories to make a complete machine ready to 
run when attached. Choice of chain, belt, or friction drive. A Weight, 50 lbs. Price, $75. Write us for agency in your locality. 

U IF IT IS FOR THE MOTORCYCLE WE SELL IT a - -.J The Motor Bicycle Equipment and Supply COOt Buffalo. N. Y. 

WO!::rfUI 44AUTO-MARINE .MOTOR�� $37.50 ����NE 

Photographic illustrations 
for illustrati� lectnres on 
every subject, prof .... lon
a! and popular. 

WILLIAM H. 

Weight 3'1 1 -2 Ibs. Height 11 1 -4 in, 
CON V E R T  Y O U R  ROW B OAT I N TO A L A U N C H  

Rated at 1 h .  P .  Has shown nearly 2 h. p .  No  valves, gears, springs or �=: g�g :gf�;, m��:
e
6�\��' if �f

e
c"o�t 

c
g��

r
�line��y ����� 'lj�� i�:;:-���in:r:o���o: l�w�.

u
p�

ay be disappointed in the spring. 

D'i-!��& �.�i�L�J!�C�O . , 7 5  East Cong ress Street, Detroit, Mich.  

Any size place, summer homes, launches, yachts, etc. 
Every detail included ; ' very best material ; practical. 
So simple no electrician required. Light A ll the Time, 
as stomge battery included. Oas, OBSOfine or Steam 
engines used give plenty of power for pumping water, 
sawing wood. refrigeratton, ete. For our new 56·page 
Catalogue describing over roo different outtits, address 

E�CTRIC DEPA R TMENT 
RICHARDSON ENGINEERING CO.. Hartford. Conn. 

S L I D E S The most complete library 
of illustration for every 
purpose at reasonable cost. 
Send for catalpgue. 

RAU, 1 322 Chestnnt Street PHILADELPHIA, PA. 

Buy from Our Factory 
SAVE A THIRD 

Ohio. 

C'OLD GAI;.VAN I Z ING.  
AMeRI CAN PROCES S .  N O  R OYA LT I ES. 

5AMPLES AND I NFORMATION ON APPLI CATI O N .  

N I C K E L 
AND 

Electro· Plating 
!p�aratUI aDd Material. 

TIIO Hanson & Van W i nkle 
Co., 

N f'! ,,·al ·k.  N. J .  
92 William St., N. Y. 

30 & 32 S. Canal St. 
ChiCago. 

Others reJoice over the satisfaction 
gained by using the go-anywhere-in
safety 

Swinehart Tires. 
Why don 't you join with them in 

their rejoicing by using these dependable 
tires instead of the so·often-out-of.order 
pneumatics ? 

You'll find solid rubber tires of great 
advantage-their tirst c o s t  being the 
only cost. 

Get tires that you can use 

365 DA YS 
in each year. 

Our Booklet tells you the experiences 
of many others-write for .it. 

The Swinehart Clincher Tire and Rubber Co. 

AKRON, OHIO 

The time to put ont a lire is at the start _ few minutes' delay and It Is beyond control, then what ? Loss of properly, loss of bUSIness, and perhaps loss of life. Prevent thi. with 
Badger' s Fire Extingnisher, it will put out any kind of a lire at the start: 

BADGER FIRE EXTINGUISHER (JO 30 Portland St., Boston, Ma... • • 

ELECTRONS AND THE ELECTRONIC Theory arc discussed by SIR OLIVER LODGE in SCIJ<N. 
TIFIC AMERICAN SUPPLEMENTS 1 4-2�, 1 429 1 430 
143 1 ,  1432, 1433, 1 434. Price 10 cents 'eaCh by 
�n

aJ
I
;'ll����d�a\��.

pany, 361 Broadway,"New York city, 

fe' g ri "  
Build Your Own Boat 

By the Brooks System. 
You can build your own Launch-Sailho. 
-Rowboat or Canoe-in your leisure tin , 
-evenings-and the work will be a soun 
of profit and pleasure. It's easy when v. 
shOW you how. 

I I  Z cov.... the c •• t .f • 'SO bo. Cheaper boat. co.t Ie •• In  proportlo. Write u.--well l  tol l  you how. 
The Brooks System oonsists of exac size Printed Patterns of every piece with Detailed Instructions. a oompletf 

::hos�e:�I��':,Dw!��,s:��l::!��eS!gni�l M8terla. required and how to secure it. 
Our system Is 80 plain you cannot fall. A full 
.lzed pa.ttern of eacb piece with instruotions 
that not onl,. TELL, but SHOW ,.ou, b,. 111ul
tratlODJ, every detail. 

OVer six thou.and 8mateu", suooessfully built boats by the BrookS System last year. Fifty per cent. of them have built their second boat. Man.,. have established themselves in the boat manufacturing business. 
Patterns ot an kinds and aIzet from 12 to 6& fto 

Pricea from 12.60 up-Catalogue pd p&rtiouIan FRE1 
I'or 26c,100 pa.ge catalogue containing .,a.luable infor-
mation for the amateur ,.aobt1maD., .bowing .. vera) 
working Illustra.tions of each bo&t, and a full set tu 
one boat. Full line of knook-down and completed DO&b. 
When so ordered-Patterns are oprelled, ehargetl pre. 
paid. C. O. D. to &lIow oamlnatlon. • 
E:"IOOK5 BOAT MANUFACTURINC at 

Orlginaton of the Pattern 8,.ltom of 
Boa.t Bulldlng 

.wz Ship 51 ... 1. Ba, CII" Mlch" U. So .. 

THE "BEST" LIGHT 
Outshines the Sun. 

It'. lOure white light makes day of night. Costs less than 
k�o'sene ; six times more powerful than electricity. Exam
Ined, tested and p

�
4�Gb���iters' association. 

Agent�'!,��.i: l'�c1!Ji�� ;!�o��:!!ic�!�i�J�paId 
THE BEST LlOIfT COMPANY, Owners of Original Patents. 87 E. 6th St., Canton, Ohio. [;��lLEL (JH·OESLY4(b 
", AMPIi,"lIANGlm�;casQJI 

�H. S I D ES=lJ' s-A 
16 to 21 (JUnton Street. 




