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ENGINEERS REPORT IN FAVOR OF LOOK OANAL. 

In the course of his message to Congress accom· 
panying the report of the engineers who inspected the 
Panama Canal with President·elect Taft, President 
Roosevelt hit the nail squarely on the head when he 
stated that any criticism on the present lock plan "is 
merely an attack on the policy of building any canal 
at all." 

The President's statement is literally true, for the 
�xperience already gained in building the very much 
less costly lock canal proves that the cost of a sea­
level canal would be prohibitive. The estimate of the 
Taft Board of Engineers places the total cost of the 
lock' canal at $360,000,000. Some of this increased cost 
is due to improvements and enlargements of the origi­
nal plan, and much of it to the steadily increasing 
cost of labor and material. To complete the canal at 
sea leyel would take, we believe, nearly twice as long 
as to complete it on the present plan. It is likely 
that ihe cost of labor and material will continue to in. 
creas.e as the years go by; and the greater' length of 
time, ,coupled with this ever-increasing labor and ma.­
terials expense, would bring the cost of the sea-level 
type ,up to at least $500,000,000. It is an open secret 
that the compelling motive in the construction of this 
work is the possibility of an acute crisis in the world 
pOliti,cs of the Pacific Ocean and the Far East. So  
swiftly do  matters move in this present age, that an 
international crisis of the first magnitude might easily 
have'�a:rrived and passed, long before the ten years 
necessa,ry to complete a sea-level canal had gone by. 

Furthermore, a sea-level canal carrying a bottom 
width of only 200 feet for the greater part of its 
length, would be impossible of safe navigation by the 
ships of the future, which, ma,ny of them, will be not 
less than 900 feet in length by 110 feet in beam. This 
would leave but 40 feet of clearance between the ship 
and the side of the canal; and should a vessel of this 
length take a sudden sheer in the four or five knot 
current which would prevail at certain times, due to 
the 10 feet difference of level of the oceans at each 
end of the canal, she would be into the bank before 
she could be controlled. The lock canal will have but 
4% rr::iles of narrow channel (a sea·level canal would 
have 40 miles ) ,  and for 20 to 30 miles of its length, 
the ships will be traveling in channelS from 500 to 
1,000 feet wide and from 45 to 75' feet deep. Because 
of the higher speed possible in the deeper channels, 
it will'take less time to traverse the lock canal. 

The report of the engineers, all of whom are spe­
ciali�tj:l of high reputation in hydraulic work, is a 
unanimous and unusually strong indorsement of the 
present lock canal in every feature of its construction. 
Indeed� the report goes so far as to state that gr�ater 
caution has been exercised than is strictly necessary, 
and if suggests lowering the crest of the dam by 20 
feet, or 'from 50 to 30 feet above the level of the water 
against the dam. The engineers also favor increasing 
the minimum width at the bottom of the canal for 
a distance of 4.7 miles through the Culebra cut. In 
the opinion of the Board, "the work is well organized 
and is being energetically conducted," and they "see no 
reason why the canal should not be completed by 
JaJ;lmiry 1st, 1915." 

DOUBLE-SIDE-DOOR TRAINS ON THE SUBWAY. 

The Public Service Commission and the traveling 
public are to be congratulated on the success attend­
ing tlie use of the double·side·door, experimental train, 
which has been put in service on the New York Sub-
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way. The change, which was made on a regular eight­
car express train made up of standard equipment, 
consists in placing at each end of the car an additional 
door, located about one door's width from the existing 
platform door. The new door is operated by pneu-

. matic power, and, when opened, slides into a pocket 
between itself and the adjoining end door. The extra 
doors are used by the outgoing passengers, and the 
old doors by those that board the train. The object 
of the arrangement is twofold: first, to double the 
total area of doorway entrances, and secondly, to se­
cure a free circulation by separating the streams of 
outgoing and incoming passengers. 

The placing of this train in service is one of several 
changes ordered by the Public Service Commission on 
the advice of its consulting engineer, Mr. Bion J. 
Arnold, for the purpose of accelerating the movement 
of trains, and thereby increasing the carrying capacity 
of the system. With the existing cars, all the outgoing 
passengers must leave' the car before the incoming 
passengers are admitted. With the new cars, the dis­
charging and receiving of passengers goes on simUl­
taneously. This, of course, means a considerable sav· 
ing of time; and Mr. Arnold estimates that it will 
result in increasing the carrying capacity of the whole 
Subway by twelve per cent. As the Subway has car­
ried on holidays as many as 800,000 passengers in a 
Single day, this would mean an increased carrying ca­
pacity of nearly 100,000 people. The total cost of 
changing all the cars of the road would be about 
$l,OOO,OOO-a very reasonable outlay for such a large 
increase in capacity. 

Unfortunately, the Interborough Company fails to 
regard the proposed improvement in this light; and 
the early days of the operation of the trial train seem 
to have been marked by no little friction between the 
company's officials and the expert of the Public Ser· 
vice Commission who was placed in charge of the 
train. The company has raised variol1s objections, 
claiming that the guards are unable to see the new 
doors, a difficulty which could easily be met by having 
special platform attendants to assist in their opening 
and closing at the proper moment. The company also 
seems to consider that it would be better to use both 
doors for incoming and outgoing passengers, instead 
of segregating the passengers in the manner recom­
mended by the Commission. These, however, are ques­
tions of mere detail of operation. The fact remains 
that on this experimental train the total exit and en­
trance area has been doubled; the movement of pas­
sengers greatly accelerated; and the time of station ' 
stops cut in half. "Where there's a will there's a 
way." The Public Service Commission and the New 
York traveling public have found the way, and it will 
be to the interest of the operating company to do 
everything in its power to promote an improvement 
of such obvious necessity and importance. 

OONSOLIDATION OF THE NAVAL BUREAUS. 

The recent attack upon our navy was made along 
two lines; one aimed at the ships, the other at the 
organization of the yards at which the ships are built. 
The SCIENTIFIC AMERICAN, as far as it has engaged 
in this controversy, has hitherto directed its attention 
to the defense of our ships, as being the more impor­
tant element of the controversy. To-day there is no 
doubt that the public at large, and its representatives 
in Congress, are satisfied that our ships are at least 
as good as any that float, and that in the building 
and manning of a navy we are abreast of the world. 

As regards the other question, that of naval admin­
istration; we are with the critics in believing that it 
can be greatly improved by a consolidation of the 
several bureaus, but we are against them in their 
pro.posal that the administration of the bureaus as 
thus consolidated be placed under a board consisting 
exclusively of seagoing officers. We believe that the 
work of, designing and equipping our ships should be' 
under the exclusive control of staff officers, carefully 
trained for this highly specialized and very difficult 
work; and that in the preparation of the designs, the 
constructing staff should act in collaboration with 
the line or seagoing officers to the extent of asking 
for . and carefully con�idering all suggestions-and 
there will be many of them:-based upon the experi­
ences of these officers when in command of the ships. 

In looking through the literature that has appeared 
during the past few years upon the subject of con· 
solidation, we find that the most comprehensive, prac­
tical, and convincing paper is, one written by Naval 
Constructor T. G. Roberts in 1904, and published in 
the Proceedings of the United States Naval Institute 
of June, 1905. The present condition as outlined by 
Mr. Roberts is as follows: The work of the navy 
yards is done under seven separate bureaus, compris­
ing the Departments of Construction and Repair, Steam 
Engineering, Equipment, Yards and Docks, Ordnance, 
Supplies and Accounts, and Medicine and Surgery. 
The Bureau of Navigation is represented by the com­
mandant of the yard. This division of work is a 
development of the conditions that existed when war-

Ships were built of wood and propelled by sail power. 
But under the readjustment which followed the intro­
duction of steel and steam into the navy, the bureaus 
became multiplied and overlapped ; so that, to give a 
concrete instance, the Department of Steam Engineer· 
ing owns the steam pipes and pumps and engines be­
longing to the Construction Department; while the 
Department of Equipment owns the dynamos and the 
dynamo foundations, if there are any, and the railing 
around them if it is attached to these foundations. 
Shipbuilding was originally made up of several pro­
fessions; but to-day it has merged into a Single profes­
Sion, and it not only includes the production of the 
whole ship, but it operates the shipbuilding plant, by 
which it controls the profit which forms the measure 
of efficiency in industrial administration. 

The remedy is the simplest business proposition of 
this country-consolidation. In a certain navy yard 
on the Atlantic coast, there are distributed among the 
various bureaus some seventy shops; thirty·two store­
houses under separate roofs; fifty separate piles of 
materials, and thirteen coal sheds and bins under 
separate roofs. Included in the seventy shops there 
are six separate power plants; eight separate machine 
shops; five separate joiner shops, etc. Corresponding 
to this outfit are separate sets of foremen, clerks, and 
draftsmen in each department, aggregating seventy· 
five foremen, eight clerks, and thirty-six draftsmen. As 
a matter of fact, there is no necessity for more than 
one shop of each class and kind, as is proved by the 
practice of the private shipyards. 

The reorganization proposed by Mr. Roberts would 
combine the Bureaus of Construction and Repair, 
Steam Engineering, Equipment, and Yards and Docks, 
under the heading of a new bureau called the Bureau 
of Naval Construction. The Bureau of Ordnance 
should remain as now, excepting that its duties should 
end with the manufacture of ordnance and its ship. 
ment to the shipbuilding yard. The bureaus not af· 
fected by the consolidation would be those of Sup· 
plies and Accounts, and Medicine and, Surgery. 

"The present necessity," says Mr. Roberts, "is the 
unification of navy yard industry so that it cannot 
duplicate itself, and so that naval industrial adminis· 
tration may operate in the full benefit of modern meth. 
ods as developed with such success in the private in· 
dustries of this country. All power plants, shops, heads 
of departments, aSSistants, draftsmen, clerks, etc., 
may be combined into one set of each class or kind. 
The result would effect a reduction of the number of 
buildings in -use, the working forces, and the total cost 
of, the establishment by an amount that would be 
startling to predict." 

The evils of the present system as depicted by this 
officer, after five years' consecutive experience of them 
at a particular yard, furnish most interesting reading. 
The unsystematic method of laying out new yard 
plants results in an enormous unnecessary expense, 
due to rehandling and long hauls of material; and a 
great source of loss lies in the lack of harmony which 
usually exists between heads of departments. One 
department owns a crane, a second department is 
using it, while a third department waits for it. A 
load of steel plates arrives at a yard, and is removed 
by one department;' another department, which has 
the list of plates. retains it sometimes for a week or 
two. When the list arrives, a third department has 
to inspect them. The first department does not find it 
convenient to handle the plates until the broken crane 
of the fourth department is mended. At the end of 
some months the inspection is completed, and the 
contractor has lost several months' interest on his 
money. A drydock and its power plant belong to one 
department; the operation of the power plant belongs 
to a second department. Instances of' this kind can 
be multiplied. 

Since the designing of a ship is purely a technical· 
constructive work, Mr. ,Roberts believes, and we he4rt· 
ily agree with him, that the various bureaus' sbOiild 
answer'directly to the Secretary' of the' Navy. - 'To

" 

interpose between the Secretary and the constructive 
staff 'a "general staff," composed purely of military 
administrators, whose education, training, and experi· 
ence has been almost entirely in the operation and.' 

control of the ships as built, would be a serious mis­
take, and tend to reproduce, to some extent, the very 
evils which consolidation attempts to overcome. Since 
the Bureau of Construction, even under present condi­
tions, co�trols one-half of the force and e<luipment of 
the navy yards, and under the consolidation, as here 
set forth, would control over four-fifths, it seems to us 
that if the consolidated bureaus are to be represented 
by a single head, answerable directly to the Secretary 
of the Navy, the officer selected should be the Chief 
Naval Constructor. 

• ••• • 
That ballooning is more or less dangerous after all, 

has again been shown by the dashing of a balloon 
against some rocks, when the aeronauts were attempt· 
ing to. land, which occurred in France on the 2nd in· 
stant, and as a result of which the two men were 
killed. 
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ENGINEERING. 
But few people appreciate how extensive and valu­

able are the sources of natural fuel represented by 
the peat deposits of the United States. According to 
Prof. Charles A. Davis, who was in charge of the peat 
researches of the United States Geological Survey, the 
bogs and swamps of the United States contain nearly­
thirteen billion tons of peat, representing a value, 
exclusive of the by-products, of $38,000,000,000. 

By the opening of the new tunnel which the Dela­
ware, Lackawanna & Western Railroad has been build­
ing through Bergen Hill, N. J., for the last three 
years, a notable improvement has been made possible 
in the traffic conditions of that road. As the new 
tunnel, like the old adjoining tunnel, contains two 
tracks, the road will now have four tracks available' 

to cope with the heavy traffic of the morning and 
evening rush hours, and the fine new terminal station 
can be utilized to its full capacity. 

Our naval forces in the Pacific are to be strength­
ened by the early dispatch to San Francisco of the 
battleships "New Hampshire," of the "Connecticut" 
class, the battleships "Mississippi" and "Idaho," which 
may be called a smaller edition of the "New Hamp­
shire," and the armored cruiser "Montana." This 
squadron will be followed at an early date by other 
battleships that are at present on the Atlantic coast, 
where, before another year has elapsed, our two first 
"Dreadnoughts," the "South Carolina" and "Michigan," 
should be in commission. 

Extensive tests are to be carried on at the Norfolk 
navy yard with a new system for, cooling the maga­
zines of our warships. After investigating various 
methods of magazine refrigeration, the navy has in­
stalled a system on the battleship "Iowa," and" the 
forthcoming tests will· be for the purpose of determin' 
ing the best temperature at which to maintain the 
contents of the magazine, with a view to guarding 
them against such a disaster as occurred recently on 
the French battleship "Jena." If the results are satis­
factory, the system will be installed on the sixteen 
battleships of the Atlantic fleet. 

In our last issue mention was made of the new 
14-inch gun being built for coast defense. The Navy 
Department is also building a 14-inch gun. The naval 
piece, however; will be of far greater weight and 
power than the army gun, the former being probably, 
of not less than 2,800 foot-seconds velocity, as COIIlr 
pared with the low velocity of 2,150 foot-seconds which 
has been adopted for the army gun, with a view to 
preventing erosion and increasing its useful life. High 
velocity, a flat trajectory, and large remaining energy 
at distant fighting ranges, are considered to be abso· 
lutely essential for an effective naval gun. If the 
14-inch piece is successful, it will probably be mounted 
on our next "Dreadnoughts" of 26,000 tons displace­
ment. 

The company that built the Hudson River rapid­
transit tunnels has asked permission to extend its 
two-track system from Thirty-third Street and Sixth 
Avenue to the Grand Central terminal on Forty-second 
Street. The opening of this short stretch of road will 
provide an important link in the movement of pas­
senger traffic across New York city, between the New 
York Central and New Haven systems and the rail­
roads which terminate in Jersey City. Passengers 
will proceed by a covered way from the Grand Cen­
tral station to a new station below the present sub­
way station at Forty-Second Street, where they will 
be able to take a train direct to the desired main-line 
terminal in New Jersey. 

The recent visit of the "Mauretania" to the dock­
yard for cleaning and overhauling gave her builders 
the opportunity to stiffen her after-hull, and to ship 
a pair of four-bladed propellers in place of those 
which were lost on previous voyages. The im­
provement when ,the ship left drydock was at 
once noticeable in the absence of vibration and 
the greatly improved speed of the ship. On her 
last voyage to the eastward, concluded in very heavy 
weather, she broke the record by steaming over the 
long course in 4 days, 20 hours, and 27 minutes, at ' 
an hourly average of 25.2 knots, both of which per­
formances are records. A third record was placed 
to her credit on the second day out from New York, 
when she logged 605 knots in the 23 hours from noon 
to noon, which is equivalent to an hourly average of 
26.34 knots. On the return trip to the westward, dur­
ing the first day out from Queenstown the ship covered 
671 nautical miles, which is equivalent to an hourly 
average of 26.84 knots for the 25 hours from noon to 
noon. This all-day run of the turbine ship, made as 
it was in the winter season, renders her a very likely 
candidate for the honor of becoming during the sum­
mer months the first ship to cross the Atlantic at an 
average speed of 26 knots .. On the second day out 
she covered 671 knots ; on the third, 647 knots; and 
on the fourth, 668 knots. �he total time for the 
whole trip was 4 days, 17 hours, and 6 minutes, ,and 
the average hourly speed for the whole trip works out 
as 25.55 knots. 

Scientific American. 
ELECTRICITY. 

The practice of renewing broken or exhausted fila­
ments in incandescent electric lamps has grown to 
such an extent that manufacturers have found it 
necessary to take out patents for its prevention, both 
in order' to :maintain their sales and to prevent dam­
age to their reputation by the insertion of inferior 
filaments in lamps bearing their trade mark. 

Oxybenzyl-methylimglycol-anhydride is the chemical 
name of a coal-tar product which is being used as an 
insulator. However, it goes by a trade name of bake­
lite after the -inventor, Dr. L. H. Bakeland. It is 
stronger than hard rubber, withstands a higher degree 
of temperature, and is unaffected by most chemicals. 
It has been used for insulators and also to impregnate 
soft wood, causing the latter to become as hard as 
ebony. Generators and motors have been impregnated 
with the bakelite to protect the wiring. 

Some recent information regarding the working of 
the Stassano electric steel and iron process in Italy is 
given in an account which the inventor presented at 
the sixth international congress of applied chemistry 
held at Rome. He shows that the electric process for 
steel may be more economical than the use of coal. 
For coal , the consumption of energy of four horse­
power-hours corresponds to 1 kilogramme ( 2.204 
pounds) of coal in the blast furnace. Using hydraulic 
power, when the price per horse-power-hour is 0.05 
franc (1 cent) , we have a more economical rate than 
where coal is at 20 francs ( $4 )  per ton. The newest 
Stassano furnace has three carbon electrodes which 
are cooled by water circulation, and the furnace is 
entirely protected against atmospheric influences, so 
that it contains only neutral gases. He can obtain 
with this furnace refined steel direct from the ore, 
and several analyses showed that this steel was of a 
good quality. 

The supersession of illuminating gas by electric 
light, which was at one time threatened, was effec­
tively and, it appeared, to the satisfaction of the gas in­
dustry, permanently prevented by the introduction of 
Welsbach or similar incandescent mantles. By their 
means brilliant lighting was effected at a cost per can­
dle-power actually less than electricity, and in addi­
tion the light from groups of incandescent gas man­
tles was found to have a higher penetration of fog than 
that of single arc lamps of much higher candle-power. 
Now, however, it would seem that the so-called "flam­
ing arc" lamp has the latter fog-penetrating quality 
in a marked degree, and in addition costs only one 
cent per 1,000 candle-power hours, as compared with 
2.3 cents for Welsbach high-pressure gas lighting ; so 
it would seem that gas lighting is again threatened at 
least with seriOJ.ls competition. The above figures are 
based on gas at 70 cents per 1,000 .cubic feet and· elec­
tricity at 3 cents per B. T. U. 

An interesting type of lightning arrester in use in 
Italy is described in the current issue of the Electrical 
Journal. It consists of a series of metal plates, sup­
ported over a tank, the latter being provided with an 
arrangement for squirting jets of water against the 
plates. These jets provide high-resistance paths for 
the current to the ground. They are used only during 
a lightning storm and the flow of water may be ad­
justed so as to prevent too great a waste of current. 

The Boston Elevated Railroad is trying a device 
invented by the chief engineer of motive power and 
rolling stock which is adapted to prevent motormen 
from turning on the current too quickly when starting 
the car. At each end of the car there is a buzzer con­
nected in a battery circuit and this circuit is closed 
by means of a solenoid, connected with the main 
circuit of the motors, when an excessive amount of 
current is turned on. The motorman is thus warned 
by the ring of the buzzer when he is not properly 
operating the controller. 

It will be remembered that the Illustration, one of 
the leading Paris weeklies, installed in its buildings 
a station for transmitting photographs over a wire, 
by Dr. Korn's system. Similar stations are estab­
lished at London and Berlin. In a recent experiment 
between Berlin arid Paris, instead of transmitting a 
photograph the instrument was adapted to be used for 
line drawings, and hence the picture was sent much 
more quickly and. the details were clearer. The daily 
paper Le' Matin ·published a drawing which was thus 
transmitted; showing the aeronaut Zippel mounted on 
his aerop'lane.' The' picture published in the Matin 
is a photograph in which the principal lines have been 
drawn in-ink; ,but the shades and 'tints are also visi­
ble.. A halftone is used for the transmissiOn, and it 
is rolled in cylinder form. The cylinder revolves and 
has a small' contact wire passing over it so as to send 
the impulses of·, current. At the receiving end the 
usual' apparatus is employed so as to give the im­
pression' on' the' cylinder covered with photographic 
film by means of a spot of light whose brightness de­
pends upon the current. It  took' about ten minutes to 
send, the above picture, while it would have taken 
eighteen hours for a photograph to be sent from Ber­
lin by mail. 

SCIENCE. 
Cornish miners of half a century ago sought for 

what are known as simple ores and threw aside the 
complex ones as refractory. In this way they found 
uranium ore and sent it to the smelters as "black 
copper" only to have it returned to. them as rubbish, 
and so some 40,000 tons of ore containing perhaps 10 
per cent of pitchblende estimated! to be worth $2,50 a 
pound has been found dum,ped at the head of the 
Wheal Trenwith mine near St. Ives. 

While most of us were busy recalling the life and 
death Of Abraham Lincoln, the New York Academy of 
S cience gathered at the American Museum of Natural 
History to commemorate the services of Charles Dar­
win. A bronze bust of Darwin was unveiled and ad­
dresses were made by John James Stevenson, professor 
of geology in New York University ; Nathaniel Lord 
Britton, the director of the New York Botanical Gar­
den, and Hermon Carey' Bumpus, the director of the 
American Museum of Natural History. 

The Committee on Congestion of Population in New 
York has gathered all the necessary material for an 
exhibit on city planning. Material and data have been 
gathered to suggest methods for bettering the city's 
congested portions, and, more particularly, for safe­
guarding portions of the city at present only threat­
ened with the bad .conditions in the older districts. 
The committee believes that its work, particularly the 
preventive side of it, is really national in scope, as 
many cities of not over 50,000 inhabitants are now 
struggling with congested conditions of population, 
factories, and offices. Broadly speaking, the lessons in 
city planning wiII be readapted from European cities 
to make them applicable to New York. The general 
idea is that of having certain classes of buildings re­
stricted to certain neighborhoods. According to the 
Vienna city plan, factories have certain allotted quar­
ters, in which tenements are not erected:' Land in 
factory districts is necessarily of '·higher value than 
in residence sections, so that' tenements ereCted on 
factory land would have to be overcrowded to make 
them commercially profitable. 

As a result of a lecture delivered by Sir Frederick 
Treves, the eminent British surgeon, in which he 
illustrated some practical curative results attained by 
the use of radium, a British Radium Institute has 
been founded for carrying out research operations in 
connection with the application of radium to surgery. 
In the course of his lecture Sir Frederick Treves re­
corded the specific cases in which an absolute cure had 
been effected. He stated that radium can cure every 
form of nrevus ; will eradicate the terrible port-wine 
stain, which is probably one of the greatest disfigure­
ments with which one can be afflicted ; and will rid 
the patient of the pigmented mole and hairy mole. 
A nrevus the size of a gooseberry on the top of the 
head was completely removed. In another case a girl 
suffering from a large angioma on her eyel id was rid 
of the malady by this means when four surgical opera­
tions had failed. Possibly the most striking case was 
that of a young woman who had an angioma covering 
practically the whole of one side of the face. Re­
peated operations proved abortive, but under the 
radium treatment success was soon achieved. These 
were all affections of the skin. To show that it is 
equally successful in other cases, a boy who had a 
fibrous angioma as large as a hen's egg on one arm 
had it completely dispersed in the course of four 
weeks. The successful disappearance of a solid mass 
of such size the surgeon described as marvelous. 

Monochromatic photographs of the sun have been 
made daily on Mount Wilson since October, 1905, with 
the Snow telescope and five-foot spectroheliograph. 
These record the phenomena of a region in the solar 
atmosphere higher than that previously explored, and 
reveal the existence of exte:l.sive vortices or cyclonic 
storms associated with sunspots. In general, the di­
rection of rotation of the vortices is counter-clockwise 
in the northern hemisphere and clockwise in the south­
ern, as in the case of terrestrial cyclones ; but a few 
interesting exceptions, in which the direction of rota­
tion was reversed, have' been found. There can now 
be little doubt that what we' see in the telescope as a 

sun-spot is the mass of vapor, cooled somewhat below 
the temperature of the photosphere, which lies at the 
center of an invisible vortex. The discovery of these 
vortices suggested that the rapid revolution of elec­
trically charged' particles; emitted from carbon and 
other vapors at the high' temperature of the sun, 
should produce a magnetic field in sun-spots. Tests 
made with,the 30-foot spectrograph of the tower tele­
scope show all the characteristic phenomena of the 
Zeeman effectcitl the spot sl)€ctrum, and leave no doubt 
as to the' existence of a: magl'l.etic field. Vortices rotat­
irig in" opposite directions show opposite polarities, 
the changeS 'in the spectrum and in the polarization 
phenomena being precisely similar to those of a lumi­
nous source in a magnetic field when the current 
through the lllagnet is reversed. The results indicate 
that the m.agnetic field is produced by the revoll'tion 
of negative corpusclelil in the vortices. 
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A "PUTTING-ON" TOOL. 
It has long been a joke among engineers and me­

chanics that there were plenty of machines and tools 
for cutting off metal as and where required, and that 
all they wanted was a tool to "put a piece on" wher­
ever wanted. The recent developments of so-called 
autogenous welding make it seem that the putting-on 
tool has at last arrived. 

In the SCIENTIFIC AMERICAN of May 9th last year 
was described a method of cutting and welding metals 
by means of the oxyhydrogen blowpipe. The interest 
aroused by that article and the number of inll.uiries 
received led to investigation as to what America was 
dOing in the same direction, the process above men· 
tioned being a German one, and to the discovery of 
methods which merit further description, not merely 
because they have been successfully developed in this 
country by the Davis-Bournonville Company, but be· 
cause they represent in several respects a consider· 
able advance over those formerly described. 

The German process was simply an application 
of the oxyhydrogen flame, which has been known for 
many years as the hottest obtainable, the combus­
tion of a properly proportioned m ixture of oxygen 
and hydrogen giving a temperature of about 4,000 
degrees Fahrenheit ; the method now under review 
uses a mixture of oxygen and acetylene, by means 
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Piece of 2-inch steel plate cut out with oxy­

acetylene tlame. 

the edges to be welded together, the jet of flame from 
the torch is passed along the joint, and the intensely 
high local temperature generated causes the metals to 
flow together, and the weld is complete. In most 
cases it is advisable to add a little of the same metal 
from a wire or stick carried in the other hand, and 
introduced momentarily into the flame, as required 
when it drips off, just as one drops sealing wax onto 
an envelope. 

In this way cast iron may be welded to cast iron, 
wrought iron, steel, brass, copper, aluminium even, 

and other metals, or any of them to 
another piece of the same or to each 
other. 

For cutting metals a third pipe is 
attached to the side of the torch, 
carrying oxygen at a higher pres· 
sure and provided with a separate 
cock and jet nozzle. After the metal 
to be cut has been sufficiently 
heated with the welding flame, the 
side jet of oxygen is turned on, and 
the added oxygen completely burns 
up the metal, the force of the blast 
carrying the disintegrated metal be­
fore it; but so local is the applica­
tion of the intense heat, that in cut­
ting metal 2 inches thick, the cut is 
less than � inch wide, its sides are 
smooth, and the adjacent metal is 
not perceptibly injured by oxidation. 

1. Monogram of the Scientific American and an attempt to '.forge" 
the publisher's signature in half-inch boiler plate. 2. Aluminium 

automobile cylinder with crack repaired by oxy-

For use in portable form the oxy­
acetylene. process has the great ad­
vantage over the oxyhydrogen, that 
the acetylene has about five times acetylene welding. 

of which a much higher temperature is obtained ; and 
as the value of either method is dependent upon the 
obtaining locally of an extremely high temperature, 
it is obvious that the latter has the greater possibili­
ties. There are other more technical reasons, which 
cannot be adequately described within the compass of 
the present article, favoring the oxyacetylene method. 
principally considerations affecting the efficiency 
of the burner upon which the operation depends. 

The "torch" of the Davis-Bournonville Company 
consists of an upper tube carrying oxygen at a 
pressure varying from 5 to 25 pounds as required, 
leading into a m ixing chamber into which is intro­
duced a lower pipe carrying acetylene at a pressure 
of one pound. Into the mixing chamber may be 
screwed a variety of different nozzles having a 
lengthwise hole, in its passage through which the 
jet of high-pressure oxygen draws in the acetylene 
through radial holes around the sides of the noz­
zle. The proportion of the area of the holes in 
the nozzle sufficiently regulates the proportionate 
mixture of the gases, but the latter may be fur­
ther controlled by cocks upon either pipe. The 
acetylene pipe is also provided with an enlarged 
cham ber filled with 
p 0 r 0 u s material, 
which p r e  v e n t s 
any d a n  g e r of 
flash-back of the 
flame i n t o t h e 
acetylene su p p l y  
p i p  e, a nd a I s o 
serves as a handle 
for the torch. 

the heating power in proportion to 
its volume, so that the quantity required to be car­
ried is smaller. For permanent plant the Davis gen· 
erator, which is approved by the e�gineers of· the 
National Board of Eire Underwriters, generates acety· 
lene up to 15 pounds pressure by the direct use of 
lump carbide, from which 5 to 15 per cent more gas 
is obtained than from the finely-crushed material. 

J 
) 

1. 8mall welding torch. 2. Larger torch with 
oxygen tube added for cutting. 
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To illustrate the simplicity of the operation, the 
SCIENTIFIC AMERICAN representative, with no previous 
practice or experience, made a serviceable weld be­
tween the longer edge of two pieces of wrought iron, 
1:Jh inch by 3 inches and � inch thick, with much 
less trouble than he has ever had in soldering a simi­
lar joint in thin tin plate. Tbe united pieces were 
then held in a vise by one edge, and the upper edge 
bent over nearly double with a hammer, no crack in 
the weld appearing, nor could any evidence of the 
joint be shown by file or hacksaw. Similar welds 
were made between two pieces of cast iron and be· 
t�een cast iron and steel, the united pieces being 
broken by a blow, and breaking always in the original 
casting and not at the weld. 

The great variety of the applications of such a 
method is immediately obvious. Locomotive and other 
boiler tube sheets may be repaired when cracked 
without removal of the tubes ; broken locomotive and 
car frames may be repaired without the stripping in 
the shops which causes delay so costly to transporta­
tion companies, and the same applies to exterior and 
other repairs to steamships. 

Cracked cylinders and water jackets of automobile 
and other engines, reparable in no other way. may. 

Top and side view of gear-wheel with broken 
teeth built np. 

be made as good as new, saving costly replacement. 
Tool steel of any desired quality or alloy may be 
added to common steel or wrought iron exactly where 
required in the manufacture of special tools or mao 
chine parts. 

Perhaps the most striking use of the oxyacety-
lene torch, however, is that which suggests the title 

of this article. Worn parts of machinery, broken 
teeth of gear wheels, or any missing piece of metal 
object may be built up of any metal required, and 
the making of "wasters" avoided in foundry prac' 
tice by the filling of blowholes and other defects in 
castings, not with a makeshift and often deceptive 
substitute, but with metal identical and homoge­
neous with the rest. The writer saw repaired in 
a very short time an aluminium gear case, which 
arrived with a flange broken off and miSSing. This 
belonged to an imported automobile, and could be 
duplicated only in France at a cost of several hun· 
dred· dollars and a delay of two or three weekS, 
much more expensive to the owner. The missing 
part was built up of aluminium, neither joint nor 
addition being weaker or in any way different from 
the body of the case, the added part machined as 

required, . and the 
car in use with the 
repaired part in 
place after a lapse 
of only six days 
from the time of 
the breakage, in· 
cluding a journey 
across country by 
express of the bro­
ken part occupying 
forty-eight h 0 u r s 
each way. 

The acetylene be­
ing under pressure, 
however, the flame 
is not dependent 
upon injection for 
its acetylene sup­
ply, and the torch 
as above described 
is all that is reo 
quired for welding. 
The two pieces of 
metal to be welded, 
with no flux or spe­
c i a 1 preparation 
whatsoever, a r e  
simply laid with 

Repairing a cracked truck bolster, SImilar metal 
beIng fed from a rod. 

Cutting a 20-inch I-beam, the fine spray of burnt metal 

In the gear wheel 
illustrated a b o  v e 
the rebuilt teeth re­
quire only machin­
ing to be as good 
as ever. Superflu­
ous metal has been 
added for effect in 
one case, but the 
middle tooth, filed 
down to the former 
level, shows no 
trace of a joint. A "PUTTING-ON" TOOL. 

distinctly visible. 



THE EXPLORA.TION OF THE UPPER AIR BY MEANS OF 
BALLONS SONDES. 

BY 8. P. FERGUSSON OF THE BLUE HILL METEOROLOGICAL OBSERVATORY 

STAFF. 

In his "History and Practice of Aeronautics," pub­
lished in 1850, John Wise quotes tlie following para­
graph from an unnamed author : 

"Much could be done, however, without great risk or 
material expense. Balloons from fifteen to thirty feet 
in diameter, and carrying registering thermometers 

An Assmann ballon sonde ready for ascension. 
Mr. Clayton holding balloon and basket. 

and barometers, might be capable of ascending alone to 
altitudes between eight and twelve miles. Dispatched 
from the centers of the great continent, they would 
not only determine the extreme gradations of cold, 
but indicate by their flight the direction of the regular 
and periodic winds which doubtless obtain in the high­
est regions of the atmosphere." 

The above suggestion as to the use of balloons in 
meteorology, although written in the early days of 
balloons, was not fully realized until March 21, 1893, 
the date of epoch-making ascension of the balloon 
"L'Aerophile," conducted by Messrs. Hermite and Bes­
angon of Paris. A very complete description of this 
experiment was published in L'Aerophile, Vol. 1, by 
W. de Fonvielle. 

Until the flrst ascension of "L'Aerophile" the high­
est ascension on record wa3 that of Glaisher and Cox-

NOTICE! 
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of the Assmann rubber balloons to heights of 20,000 
meters are not unusual, and in a few instances the 
enormous height of 25,000 meters has been exceeded. 

Experimenting with ballons sondes, as they were 
named by the French, is expensive, but was much more 
so at the beginning than at present. In order to 
reach a height where the atmosphere is one-half as 

dense as it is at sea level, a balloon should rise when 
half full of gas ; to reach a point where the density of 
the air is one-fourth that at sea level, it should rise 
when one-fourth full. Therefore, to be able to reach 
very great heights, a balloon made of rigid materials, 
such as the silk, gold beater's skin or paper employed 
in the earlier experiments, must be extremely light 
and of relatively large capacity, so that it may rise 
when only slightly inflated .. Of the materials named, 
gold beater's skin is the best, and silk has been found 
satisfactory, but both are very costly, consequently the 
number of ascensiens between 1893 and 1897 was not 
large. In 1898 Teisserenc de Bort devised a simple 
and inexpensive paper balloon, by means of which he 
was enabled to make ascensions several times weekly 
'')r a number of years at a very moderate cost, the 
... :: �ter part of which was for labor and gas, the bal­
;:::: J being nearly as large as those employed in 
"manned" ascensions. 

The most noteworthy improvement of the new 
method of sounding the air is the invention ·of Dr. 
Richard Assmann, director of the Royal Pruss ian 
Aeronautical Observatory. For the large balloons pre­
viously employed, some of which contained 500 cubic 
meters of gas, Dr. Assmann in 1901 substituted a 
much smaller one made of sheet rubber, which, when 
filled with hydrogen and sealed, rises until it is ex­
ploded by the internal expansion of the gas. The 
height at which rupture' occurs depends almost wholly 
upon the quality of the rubber, but even under ordi­
nary conditions the heights attained are much greater 
than can be reached by any other method. The bal­
loons are made in several sizes, ranging from 1,200 to 
2,000 millimeters in diameter, and when fully inflated 
will lift a light parachute and meteorograph and still 
exert a surplus lift of from one-half to two kilo­
grammes. The amount of gas required is insignificant 
--one to four cubic meters of hydrogen-and the en­
tire work of making an ascension can be attended to 
by one man. The cost in Germany is about $12, $14, 
and $25 respectively for balloons 1,200, 1,500, and 2,000 
millimeters in diameter. Ordinarily, the balloons can­
not be used a second time, for in addition to the rup­
ture by internal pressure, the rubber is easily torn by 
bushes, etc., after the descent. In the Blue Hill experi­
ments one out of every four balloons could be used 
again, but the rubber was usually more porous than !when new, and the heights reached were lower than 

. those obtained by new balloons. Some of Dr. Ass­
'mann's balloons were provided with a valve, which 
twas opened by the expansion of the balloon when it 
\ reached a height of 8,000 meters. By this means the 
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hours for one of rubber. Instruments of the ordinary 
observatory pattern are entirely too sluggish to record 
accurately the rapid changes of temperll.ture, etc., ex­
perienced during a high ascension of such brief dura 

Basket containing instrnment elevated by ballons 
sondes. 

.-.. � ...... � .. , 

. II .... -_ .. - . .,.-

Baro·thermograph. A. Thermo- Baro-hygro·thermograph. 
metric element. B. Bonrdon A. Thermometer screen. 

tnbe barometer. H. Hygrometer hair. 

Recording apparatus employed in the Blue Hill 
experiments at St. LouiS. 

tion, and modifications have been found necessary in 
order to secure the requisite sensitiveness. Since the 
beginning the instruments most used have been of the 
well-known Richard pattern, except that instead of the 
alcohol-filled Bourdon tube, there is employed a metal­
lic thermometer composed of two thin strips, one brass 
and the other steel, soldered together in the form of a 
circle. On account of the difference in expansion of 
the two metals, changes of temperature cause changes 
in the curvature of the element, which are recorded 
upon the clock drum. The barometer for recording 
the height is usually of the Bourdon-tube pattern, 
which is more nearly constant in action than the mul­
tiple-cell aneroid, though perhaps more liable to de­
teriorate. In some instances attempts have been made 

If Not' Found until After NO rE.lIfB�R ·4th. return.tht: .. a'fiJ.fiY.'.:card. Courses of two ballons sondes liberated at WaShington UniVersity, St. Louis. 
Small circles in the lines indicate times at which observations of altitude and azimuth were made .. Figures show 

Card returned by finder of balloon sent up May 10th, 1906. minutes elapsing since the balloon left the gronnd. 
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well in 1862. A height of 11,000 meters was claimed 
by Glaisher, but a careful analysis of his records indi­
cates that the height probably did not exceed 9,000 
meters. Hence, except for the data obtained from 
measurements of the heights and velocities of clouds, 
the atmosphere at heights exceeding 3,000 to 4,000 
meters remained practically unexplored until within 
the past twelve years. At the present time, ascensions 

balloons could be used repeatedly, and the cost of ex­
perimenting materially reduced. The superiority of 
the Assmann balloon, however, is in the excellent ven­
tilation afforded the recording instrument. The 'rate 
of rise is rapid, from two to five meters a second, and 
is nearly uniform throughout the ascent. 

The duration of an ascension is generally less than 
six hours for a paper balloon, and less than three 

to record humidity by means of a hair hygrometer, but 
since this instrument is very sluggish at low tempera­
tures, the records are only roughly approximate. De­
spite the rapid rate of ascent and descent, the heights 
recorded by �ost instruments are accurate within one 
per cent, and the temperatures within one degree Centi­
grade, ascending or descending. The cl@ck cylinders 
are made to rotate once in an hour, giving a time scale 



of several millimeters a minute, so that readings can 
be made at least every 20 seconds during an ascension. 
There has been found no ink capable of withstanding 
the very low temperatures encountered in the upper 
air, and the ordinary ruled diagram cannot be used 
on these instrume�ts. Instead there is employed a 
thin sheet of aluminium coated with lampblack, upon 
which the changes in pressure and temperature are 
traced by minute steel points secured to the recording 
styles. After the ' record is obtained, it is fixed by 
dipping the sheet into a solution of shellac. Since no 
ruled scales can be used, it is necessary to prepare for 
each instrument a separate calibration sheet or scale, 
upon which is marked the amount of displacement of 
each recording style when the instrument is subjected 
to definite changes of pressure, humidity, and tempera­
ture, measured by means of standard instruments. The 
pressure scale extends throughout the entire range of 
barometric pressure, and the range of temperature is 
usually from 30 deg. above to 80 deg. below zero Centi­
grade. This test or calibration is made to correspond 
as nearly as possible with the conditions experienced 
during an ascension, and in some instances the pres­
sure and temperature are lowered or raised simultane­
ously. It is necessary to repeat these tests occasional­
ly, in order to detect changes in the condition of the 
instruments. The operation of reading or measuring 
the records, when it is done thoroughly, is a very tedi­
ous one because of the very small values of the pres­
sure scales. In some instances, at heights exceeding 
15,000 meters, a change of height of 1,000 meters is 
indicated by a movement of the barometric style of 
less than 0.2 millimeter ; hence the · need of extreme 
care in measurement. 

The outer . casings .of some instruments are made of 
cork, which prevents them from sinking when they fall 
into water ; also, in the newer instruments of Teis­
serenc de Bort, the cases are of mica, so that every 
part may be inspected without opening them, �md the 
curiosity of the finder satisfied without unnecessary 
risk. 

The instruments are secured within a light wicker 
framework surrounded with large elastic hoops or 
buffers, which prevent injury as the balloon descends. 
About the sides of this basket is wrapped a strip of 
silvered paper, which serves to protect the thermometer 
from direct sunlight, and by reflecting the light, at­
tract the notice of a possible finder. Also, to secure 
identification, there is attached a waterproof envelope 
bearing instructions to the finder to return the balloon 
and basket unopened, and receive a reward for his 
trouble. Inside the' envelope is a card on which are to 
be noted the time and place of descent, etc. The basket 
is suspended four or five meters below the balloon, 
the suspension cords being secured to a light cotton 
or silk parachute placed on top of the balloon. This 
parachute serves to retard the speed of descent after 
the balloon explodes. Sometimes, instead of a para­
chute, a smaller balloon only slightly inflated is em­
ployed, which does not explode, but after the descent 
floats a. short distance above the basket, and thereby 
aids in its recovery. The total weight of the 1,500-
millimeter balloon, recording instruments, basket and 
cotton parachute is about 2,450 grammes, or 2,200 
grammes if silk parachute is employed. The capacity 
of this balloon is three cubic meters of hydrogen, hav­
ing a lift of 3,000 grammes, or an excess over the 
weight lifted of 600 to 800 grammes. These data refer 
to the Assmann balloon and the recording instruments 
of Teisserenc de Bort, but will apply fairly well to 
apparatus employed by others. 

In Europe, except England, more than 95 per cent 
of the ballons sondes liberated are returned ; while in 
America, of 77 sent up at St. Louis, 71, or 92 per cent, 
have been found and returned. 

The use of the ballon sonde has become very exten­
sive in Europe, and in 'many places it has largely 
superseded the manned balloon in meteorological 
stUdies. Also, since the organization of the Interna­
tional Commission for Scientific Aeronautics, ascen­
sions are being made, not only on predetermined days, 
but according to uniform methods. 

The experiments with ballons sonde� at St. Louis, 
the first of the kind undertaken in America, are due to 
the enterprise of Prof. A. L. Rotch, director of Blue 
Hill Observatory. In 1904 the Louisiana Purchase Ex­
position made a large appropriation in aid of aeronau­
tics, and of this the sum of $1,300 was expended by 
the Department of Liberal Arts in the purchase of 
equipment and in the routine expense of the first ex­
periments, which were conducted by the staff of Blue 
Hill Observatory. The first ascension occurred on 
September 15th, 1904 ; three others were made during 
that month, and ten others during the l est days of the 
exposition in November. These were so successful 
that the work was continued in January, 1905, July, 
1905, May, 1906, October and November, 1907, the 
greater part of the cost being paid from grants ob­
tained by Prof. Rotch from the Hodgkins Fund, held 
by the Smithsonian Institution. The details of th" 
work, including the management or" the accessories 
and the discussion of the records, have been attended 
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to by Mr. Clayton and myself. Since the close of the 
exposition the ascensions have been made at Wash­
ington University, St. Louis, except in October, 1907, 
when they were conducted at the grounds of the Aero 
Club of St. Louis, the authorities of the university 
and the Aero Club having very kindly given all pos­
sible assistance to the experimenters. 

The results of the St. Louis ascensions show that 
the velocity of the upper air currents is much greater 
in America than in Europe. Of the 71 balloons re­
turned, the average distance traveled was 160 kilo-

htSTRUM[NT N O. 2 74. 
H A Y  1 0  1 9 0 6 .  

Record obtained l\lay 10th, 1906. 

Balloon rose a t  6 :40 p. m. Greatest height a t  8 :21 p. m. , o r  16.500 meters 
in 101 minutes. At 8 :58 p. m. it fell near Anna, Ill., 102 miles from 

St. Louis, haviug traveled at 45 miles per hour. 

meters,. or at an average rate of at least 15 meters a 
second. The greatest distance traveled was 450 kilo­
meters, at a mean velocity of 46  meters a second. 
Since the velocity of the wind at the ground was rare­
ly more than 10 meters a second, it follows that in 
the higher regions of the air velocities of 60 meters a 
second may be expected at times. The increase of velO­
city with height is quite well illustrated in the plotted 
course of the balloons sent up 'on May 6th and 10th. 

Inversions of temperature ( that is, an increase in­
stead of a decrease of temperature with height) occur 
at all heights, but the great inversion or "isothermal 
stratum," found in Europe at heights of 10,000 to 
12,000 meters, also exists in the atmosphere over 
America. The height of this stratutn apparently is 
greater in southern than in northern latitudes, but its 
vertical extent is unknown, since ascensions to heights 
of 25,000 meters have failed to reach an upper limit 
where the decrease of temperature again becomes nor­
mal. This phenomenon is shown in the record of May ' 
10th, 1906, reproduced herewith and in the diagram 
showing vertical changes of temperature found on 
May 6th and 10th. 

A discussion of some of the data in their relations 
to movements of  storms, etc., was published by Mr. 
Clayton in the Beitrage zur Physik der freien Atmos· 
phare in 1906, and the completed results of the entire 
work have been published with the other Blue Hill 
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investigations in the Annals of the Astronomical Ob­
servatory of Harvard College. 

Heretofore no experiments with ballons sondes have 
been undertaken near the Atlantic coast, for the reason 
that, even if the ascensions were· made far enough in­
land to prevent loss of the equipment in the ocean, the 
probable loss, in the large areas covered by swamps, 
forests, and mountains in this region, would be much 
greater than in the region east of St. Louis. However, 
on May 7th and 8th, 1908, two ascensions were made 

at Pittsfield, Mass., by Prof. Rotch, director, and Mr. 
Clayton, meteorologist, of the Blue Hill Observatory, 
in order to test a method, proposed by Mr. Clayton, of 
limiting the duration of the ascensions, so that in all 
probability the instruments would fall before reaching 
the coast. This device consists of a mechanism con­
trolled by a clock, whereby the balloon is released 
from the parachute at some predetermined time, the 
parachute and instrument falling to the earth before 
the balloon reaches its greatest height. By the use 
of two balloons it was expected that, with the result­
ing increase of lift, a maximum height exceeding 5,000 
meters would be reached before the balloons drifted 
too far eastward. One balloon sent up on the 8th 
was found on the same day at Randolph Center, Vt., 
177 kilometers N. N. E. from Pittsfield, but the instru­
ments have not yet been reported, and at the present 
time it is impossible to reach a conclusion as to the 
practicability of the method or the suitability of the 
locality for experimenting. Further experiments are 
tlxpected to yield more definite results. 

THE " REPUBLIC " DISASTER. 
To the Editor of the SCIENTIFIC AMERICAN : 

The writer, who is a constant reader of your paper, 
found your editorial "Lessons of the 'Republic' Dis­
aster" very interesting and doubtless correct in its 
conclusions. At any rate the latter appear thus ' to a 
layman. He thinks, however, that you are not justi­
fied in assuming that the "Republic" was built on 
specifications of the White Star Company and "there­
fore represented the' most approved methods of steam­
ship construction." 

He acknowledges the excellent reputation enjoyed 
by Harland & Wolff for marine work, but has no knowl­
edge whether or not they build equally as well for one 
steamship company as another. One would suppose 
they would build according to specifications and charge 
accordingly. But the point he wishes to make is this : 
If not mistaken, the "Republic" ( formerly the "Co­
lumbus" ) the "Canopic," and "Romanic" were built for 
the Dominion Line, and were bought from the latter 
by the White Star Company five or six or more years 
ago. At the time they were built th�y were perhaps 
not in the same class as the White Star ships launched 
about · that time. They seem to have been rather what 
might be termed combination craft, provided with 
relatively large cargo and steerage capacity and of 
moderate power and speed. Built for general business 
between Boston and Europe and outside the intense 
competition existing in the New York service, it seems 
reasonable to conclude that there was not as much 
required in the way of speed, comfort and cost as in 
the case of the New York lines. The change of name 
and ownership added little to their strength and 
seaworthiness in case of accident. 

W. G. PARSONS. 
Cambridge, Mass., February 9th, 1909. 

Death 01: Earzill von Jerzlllanowskf. 

Herr Earzm J. von Jerzmanowski, who for many 
years lived in New York, where he. was in the gas 
busi�ess, died on February 12th at Cracow, Austria. 

Herr von Jerzmanowski was well known in this 
city as the introducer of the water process of making 
illuminating gas, now almost universally used through­
out the United States. 

After the Polish rebellion he had been exiled from 
Russian territory. He went to Paris and there took 
up scientific work under Prof. du Moty. His experi­
ments carried him to the most advanced stages in the 
commercial application of natural and manufactured 
gas. 

Herr von Jerzmanowski was appointed a captain in 
the French army during the Franco.Prussian war. 
He was stationed at Paris. The title of Count had 
been conferred OIl hIs father by Napoleon Bonaparte 
and fell to him . by birth. In 1889 he was honored 
with the Cross of St. Sylvester by the Pope. 

• • • 
The Cnrrent Snpplelllent. 

An illustrated description of the new railroad bridge 
at Vancouver opens the current SUPPLEMENT, No. 1730. 
The extraordinary ' change that has taken place in 
recent years in the proportioning of screw propellers 
for turbine steamers is discussed from the engineer. 
ing standpoint. The question of the amount of heat 
in steam under various operating conditions, the quan· 
tity of this heat available for transformation into work 
and the various relations of this heat quantity which 
produce condensation and superheating and other 
equally important changes in the steam content are 
treated by Joseph H. Hart. In commemoration of the 
centenary of Darwin's birth, Prof. David Starr Jor­
dan writes a popular article on "Darwinism, Fifty 
Years After." The Life History of the White Ant is 
authoritatively set forth by Prof. K. Escherich. Dr. 
Robert Fuerstenau writes instructively on the mechan­
ism of the human brain. Arthur W. Ewell explains 
the thermal production of ozone. A third installment 
of the treatise on aeronautic motors appears. Other 
articles worthy of mention are entitled "Glass Brick : 
A New Building Material" ; "The New Reducing 
Agents Employed in Metallurgy" ; "Reaction Propellers 
for Aeroplanes" ; "Recent Progress with the X-rays," 
and "Earthquake Forecasts." 
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IlIIPRESSIOIlS OF AIIERICAN mvENTORB.-I. 
THOlllAS A. EDISON. 

As an inventor, Edison's chief characteristic is his 
pertinacity. "Genius is two per cent inspiration and 
ninety-eight per cent perspiration," is an epigram of 

'his, which has been worn threadbare by much news­
paper use, but which contains the whole story of his 
intensely active career. Edison is a utilitarian to 
his finger tips. He never yet invented a machine 
that could not be employed in everyday life. Long 
ago he made a brief excursion into the field of aerial 
navigation, and although his experiments were full 
of promise, he abandoned the investigation, largely 
because there was no immediate prospect of applying 
the fiying machine to the needs of this world. Even 
his conversation is that of a man whose interests are 
essentially practical. He would never ramble off, for 
example, into a metaphysical discussion on man's place 
in the universe. He is a glorified Yankee Inventor, a 
mechanic of real genius who, by dint of rare patience 
and indomitable energy, has raised ' himself to an en· 
viable position among the most distinguished scientists 
of his time. Despite the exceedingly practical bent 
of his faculties, he is' a man of large ideas with a 
wonderful gift of what may be termed scientific pene­
tration. Few engineers and phYSiciSts can grasp with 
anything like his swiftness of perception the meaning 
of simple phenomena, often accidental in their origin. 
The phonograph, for example, which, although not his 
greatest invention, is probably the most marvelous in 
the eyes of the public, was suggested by experiments 
made with the telephone and automatic recording tele­
graph. He was working on a machine provided with 
a disk of paper, similar to the present disk talking 
machine. On the traveling arm was . a magnet which 
had an embossing point which embossed or indented 
dots and dashes on the paper, the platen having a 
grooved volute spiral on its surface. After recording 
Morse signals a contact point swept over the record, 
and the indentations gave movement to the make and 
break and reproduced the signals on another line. When 
run at high speed, it would give a humming sound. 
He knew from the telephone about the movements of 
the diaphragm, and had caused his voice to work a 
ratchet wheel and toy figure. Then he conceived the 
idea of indenting by the voice, and reproducing the 
souhd by means of the indentations. The machine was 
made, but in cylinder form. Then he decided to make 
a talking machine-with what success every one knows. 
When the first operative machine was produced, he pack­
ed up the instrument and came to the office of the SCI­

ENTIFIC A:MERICAN. Without ceremony he placed the ma­
chine on the Editor's desk and turned the crank. The 
machine literally spoke for its�lf. "Good morning," it 
said. "How do you do ? How do you like the. phono­
graph ?" And thus the Editors of the SCIENTIFIC 

AMERICAN constituted the first public audience that 
ever listened to the phonograph. 

If ever an Edison invention was the product of un­
flagging pertinacity it was- the eleCtric incandescent 
lamp. Strange to narrate, he began with the metallic 
filaments, which now' threaten to supplant the carbon 
fila_ment that he finally adopted. He abandoned the 
metallic filament, not because he failed to see its im­
mense possibilities, but because the proper ' metals 
,could not be ' obtained cheaply enough until a few 
iea�s ago. Indeed, some of them 'were mere laboratory 
rarIties when he commenced " his epoch�making re­
se'arches. Before ' he began, he ' studied eveiything 
that ' had been 'done before him, so that he could 
ta.ke up the ' " work where his ' predecessors had 
cea:sed� when 'he ::6.nally decided " that the fllaIiIent 
must be made of carbon, he' began a search for 
th� ' �  proper raw material which may well be con­
sidered a Il.uest for a scientific Holy Grail. ' Men were 
dispatched to ' all quarters of the ' globe to " search 
for fibers having the requisite properties. One " of 
the�e ' scie�tific 'crusaders ' ransacked ' the ' Amazon 
jttngles �n'd tast�d no meat ' for a hundred and sixteen 
days: The eighty varieties of baillboo and three thou­
sand specimens of fibers brought back by thelile emis­
saries ' w ere tested in Edison's laboratory, ' and all but 
tlj.tee or four rejected. Night after night ' he and his 
assistants slept in the laboratory with resistance­
boxes for pillows and work benches and tables for beds. 
Food was passed in to them through the windows. 
Doggedness such as this was bound to bring success. 

The same story could be told of every one of the 
hundreds of inventions that Edison has patented. 
The method of procedure ( an object lesson to every 
inventor) is always the same. He invariably begins 
his investigations by a thorough course of reading, 
fully conscious that he is not the first in the field and 
that he must know where others failed. After a 
thorough . review of the subject he begins actual work 

,-an expert, who carefully avoids covering ground 
which has already been explored and who begins 
wbere others abandoned investigation. Experiments 
,are made by the hundred and thousand. Model after 
model is built. Failure succeeds failure, until further 
efforts seem hopeless. For all that more experiments 
are made, and more models built. At last an experi-

Scientific American 
ment is conducted or a model constructed that seems 
faintly encouraging. A less experienced inventor 
would be elated. Edison: however, regards the favor­
able result with suspicion. Not until the partial suc­
cess has been confirmed by many repetitions of the 
experiment is he convinced that something has been 
achieved. 

THE MONEY VALUE OF EDISON'S INVENTIONS.-

The activities of Mr. Edison have been of such great 
range, and his conquests in the domains of practical 
arts so extensive and varied, that it is somewhat diffi­
cult to estimate with any satisfactory degree of accu­
racy the money value of his inventions to the world. 

First of all, let us mention the incand.escent electric 
light and systems of distribution of electric light, 
heat, and power, which may justly be considered as 
the crowning inventions of Mr. Edison's life. To-day 
there are in the United States more than 41,000,000 
of these lamps, connected to existing central sta· 
tion circuits, in active operation. At the present 
time there are over 5,000 central stations in this 
country for the distribution of electric current for 
light, heat, and power, with capital obligations amount­
ing to not less than $1,000,000,000. Besides the above­
named 41,000,000 incandescent lamps connected to 
their mains, there are ' about 500,000 arc lamps and 
150,000 motors, using 750,000 horse-power, besides 
countless fan . motors and heating and cooking appli­
ances. The gross earnings of these central stations 
approximate the sum of $225,000,000 yearly. 

In addition to central stations there are upward 
of 100,000 isolated or private plants in mills, factories, 
steamships, hotels, theaters, etc., owned by the per­
sons or concerns who operate ' them. These plants 
represent an approximate investment of $500,000,000, 
and the connection of not less than 25,00Q,000 incan­
descent lamps, or their equivalent. 

Then there are the factories where these incandes­
cent lamps are made, about forty in number, repre­

' senting a total investment that may be approximated 
at $25,000,000. 

The reader will naturally be disposed to ask whether 
it is intended to claim that Mr. Edison has brought 
about all this magnificent and wonderful growth of the 
electric lighting art. The answer to this is decidedly 
in the negative, . for the fact is that he laid the founda­
tion and erected a building thereon, and in the natural 
progress1ve order of things other inventors of more or 
less fame have added a wing here and a story there 
until the resultant great structure has attained such 
magniftcent proportions as to evoke the wonder and 
amazement of the beholder ; but the old foundation 
and the fundamental building still remain to support 
the other parts. 

Edison was the first man to devise, construct, and 
operate from a central station a practicable, life-size 
electric railroad, which was capable of transporting ' 
and did transport passengers and freight at variable 
speeds over varying grades, and under complete con­
trol of the operator. While Mr. Edison's original broad 
ideas are embodied in present practice, the perfection 
of the modern electric railway is also greatly due to 
the labors and inventions of a large number of other 
well-known inventors. 

The' statistics of 1908 for American street and ele-. . 
vated railways show that within twenty·five years the 
electric railway industry has grown to embrace 38;812 
miles of track on streets and for elevated, railways, 
operated under the ownership of 1,238 ' separate com­
panies, whose total capitaliz�tion amounts to ' the enor­
mous . sum of $4,123,834,598 in ' 1908. In the equip­
ments owned by such comp�nies there are included 

. 68,636 ; electric cars ' and 17,568 trailers and others, 
making a: total of 86,204 of such vehIcles. These cars 
and ' equlpments earned over $425,000,000 in' 1907, in 
giving ' the public transportation, at a cost, including 
transfers; of a little over 3 cents per passenger, for 
whom a 15-miie ride' would be possible. No cheaper 
transportation ' is given in the world. 

Some 'mention should also be made of the great 
electrical works of the country, in which the dynamos, 
motors, and other varied paraphernalia are made for 
electric lighting, electric railway and other purposes. 
The productions of the General Electric Company . 
alone, as shown by average annual sales of over $50,-
000,000, are of themselves a colossal item, but they 
do not comprise the total of the country's manufac­
tures in these lines, which amount to five times as 
much again. 

To Alexander Graham Bell is due the broad idea 
of transmission of speech by means of an electrical 
circuit. Mr. Edison invented and brought out the car­
bon transmitter, which is universally acknowledged to 
have been the needed device that made the telephone 
a commercial possibility, and has since led to its phe· 
nomenally rapid adoption and world-wide use. His 
inventions may be found in every one of the 7,000,000 
telephones employed in the country at the present day. 
On a conservative estimate at this writing the invest-

* Abstracted from the forthcoming " Life of Edison," by Frank L. 
Dyer and T. Commerford :Martin. Copyllght, 11lO8, by HarPer & Bros. 

ment has been not less than $800,000,000 in now exist· 
ing telephone systems, and no' fewer than 10,500,000,000 
talks over the lines during the year 1908. These �fig­
ures relate only to telephone systems, and do not in­
clude any details regarding the great manufacturing 
establishments engaged in the construction of tele­
phone apparatus, of which there is an annual produc­
tion amounting to at least $15,000,000 per annum. 

There is no way in which any definite computation 
can be made of the value of Mr. Edison's contribu· 
tions in the art of telegraphy except, perhaps, in the 
case of his quadruplex telegraph, through which alone 
it is estimated that there has been saved from $15,-
000,000 to $20,000,000 in the cost of line construction 
in this country. 

At Orange, N. J., may be found the National Phono· 
graph Company, the Edison Business Phonograph Com· 
pany, the Edison Phonograph Works, the Edison 
Manufacturing Company, the Edison Storage Battery 
Company, and the Bates Manufacturing Company. " The 
importance of these industries will be apparent when 
it ' is stated that therE'l are upward of 3,600 people em­
ployed, and an annual payroll of about $2,250,000 . . 

Ther� have been upward of 1,310,000 phonographs 
sold during the last twenty years, with and for which 
there have been made and sold no less than 97,845,000 
records of a musical or other character. Phonographic 
records are now being manufactured at Orange at the 
rate of 75,000 a day, the annual s;.le of phonographs 
and records being ap,Proximately $7,000,000, '  including 
business phonographs. The figures given represent 
only about one-half of the entire business of the coun. 
try in phonographs, records, cyliIiders, and supplies. 

Taking next · his inventions that pertain to "moving 
pictures," we find that from the inception of the mov· 
ing-picture business to the present ' time Edison has 
made upward of 13,100 projecting machines and many 
million feet of film carrying small photographs of mov­
ing objects. Although the moving-picture business is 
still in its youth, it calls for the annual production ' of 
thousands of machines and many million feet of films 
in Mr. Edison's shops, having a sale value of not less 
than $750,000. The annual product of the Edison Man. 
ufacturing Company in this line is only a fractional 
part of the total that is absorbed by the 10,000 or so 
moving-picture theaters and exhibitions which are in 
operation in the United States at the present time, 
and which represent an investment of some $40,000,000. 
Licensees under Edison patents in this country alone 
produce upward of 60,000,000 feet of films, containing 
more than a billion and a half separate photographs. 

In making a sOIp.ewhat radical change of subject, 
from moving pictures to cement, we find ourselves in lit 
fleld in which Mr. Edison has made a most decided im· 
pression. His corporation in five years has grown to 
be the fourth largest producer in the United States, 
with a still increasing capacity. His plant, which occu. 
pies 40 acres, represents an approximate investment 
of $4,000,000 in quarries, railroads, and machinery. 
The production reaches a grand total of over 5,000,000 
barrels of cement up to the present date, haVIng a 
value 'of about $4,500,000, exclusive of package. At 
the time of this writing, the rate of production is OVer 
8,000 barrels of cement per day, or say 2,500,006 bar­
rels per year, having an approximate selling value of 
a little less than $2;000,000, with prospects of increas· 
ing in the" near future to a daily output of 10,000 
barrels. 

Condensing the information above given, we have 
the following table of Mr. Edison's industrial activity : 

STATISTICAL RESUlI11( (APPROXDI:ATE) 011' SOllIE 011' THlil INDUSTRIES IN 
THlil UNITED STATES DIBEOTLY II'OUNDED UPON OR AFFECTED 

BY INVEliTION8 OF THO)[AS A. EDISON. 

Annual Number 
Class of Industry. Investment. GroBs· Rev· of Em-enne or 

. Sales. ployees • 

- ---- ---
Central station light- , 

ing and power . . . .  $1,000,000,000 �225,000,000 50,000 
Isolated incandescent �hting . . . . . . . .  500,000,000 - 8,'1,()()() 
Incan escent lamps. , 25.000,000 20,000,000 14,000 
Electric dxtnres . .  ·, . '. , 8,000,000 ' 5,000,000 6,000 
Dynamos and motors. 60,000,000 50,000,000 gfl,OOO 
Electric railways • . . . .  4,000,000,000 430,000,000 250,()()I) 
Telephone systems • . .  800,000,000 175,000,000 140,000 
Telephone apparatns . 30,000,000 15,000,000 12;000 
Phonograph and mov· 

ing pictnres. . . .  10,000,000 15,000,000 5.000 
:Moving plctnre thea· 

ters . . . . . . . . . . . . 40,000,000 80,000,000 75,000 
E d i s o n  P o r t l a n d 

cement . . . . . . . . . . .  4,()()I),000 2,000.000 530 
Telegraphy . . . . . . . . .. ' I250,OOO,OOO 60,000,060 100,000 

. .. . . . 

' .. " 
Annual 

Pay Rolls. 

W ----
� ;' t ... 1<�.. \ .  

$40,000,000 

17,0'0,000 
.' 8,(l(Jt)jOOO 

8,750,000 
20,000,000 

155,000,oon 
75,000,OCO 

5,500,800 

6,000,000 

87,OOO,roo , . 
400,000 

3O,mO;ooO 

On the 1l0,000-volt transmission line running from 
Grand Rapids to Croton Dam, Mich., triangular steel 
towers are used, which are placed 528 feet apart; In 
place of the usual pin insulators, for attaching ' the 
wires to the cross arms, a special form of disk insula­
tor is used, conSisting of a series of five separate disks 
of insulating material, which are strung together aDd 
suspended from the end of the cross arm. These disks 
are 10 inches in diameter, and each one is rated to . 
stand 25,000 volts. This system of insulation has 
proved entirely satisfactory. 



MOTORING ON RUNNERS. 
An interesting new field for experiment by the in· 

genious amateur seems to be opened by the applica· 
tion of mechanical power to bob-sleds or sleighs. The 
automobile for ordinary roads has practically reached 
a stage of development at which no new problems 
are likely to be encountered. Many difficulties have 
been overcome, and those remaining are so well 
understood that their ultimate elimination is unlikely 
to be achieved, except by development and perfection 
vf present methods. 

Scientific ADlerican 

sleds, and of these the most elaborate, of which the 
fullest particulars are obtainable, is that built by the 
Atkin-Wheeler Company. 

This professedly experimental craft was intended 
principally to accumulate data for improved design, 
and for that purpose seems to have been successful. 
The three-runner type of suspension common to most 
ice yachts was adopted, engine and driving mechan· 
ism being carried between two parallel runners for­
ward, and a rear central runner pivoted at its for· 
ward end, operating exactly like a rudder. The sled 

As sometimes happens, however, the apparatus sim· 
plest in construction gave the best results in practice. 
This was the "Freak" of Messrs. Diefendorf and Rob­
bin, built at a total cost, so the owners claim, of 
eighty cents. This, of course, does not include the 
engine, shafting, and wheels, which were "borrowed" 
from an automobile, nor the lumber, which the build· 
ers had. Two sleds from an old "bob" were used, 
connected by two long pieces of 2-inch by 6-inch plank, 
placed 18 inches apart. The engine was placed over 
the rear sled with the jackshaft slightly forward, a 

The Austrian Wels motor-sleigh. The Labes8e motor-sleigh. 

Entirely new problems arise, however, in an unex· 
pected manner where an attempt is made to produce 
corresponding speed from the same power by the 
mounting of engines upon runners for use on ice or 
snow. 

The advantages of runners over wheels, especially 
for travel in snow, are the same for automobiles as 
for horse-propelled vehicles, the long bearing surface 
preventing the drops into comparatively small irregu· 
larities of the road, to which wheels are liable. Every 
automobile . driver knows the great loss of speed 
which follows the drop of his wheels into any con· 
siderable hole, quite apart from the discomfort and 
danger of breakage due to jar, and the consequent 
necessity of slow travel on rough roads. Automobile 
wheels being generally much smaller than those of 
older road vehicles, their substitution by sleigh run· 
ners should give greater proportionate speed possi­
bilities, and the high speeds attained with small 
power by some of the machines here illustrated seems 
to support this theory. 

The most obvious difficulty of design is that of 
applying engine power to propulsion when rotatable 
wheels bearing the weight are removed. As will be 
seen from our illustration, a number of attempts to 
overcome this have been made, varying from recipro­
cating pushers to retention of automobile wheels 

The Peroche pushing mechanism. 

carrying no weight and applicable to the snow sur· 
face as required. 

A less obvious difficulty is the tendency of iron or 
steel runners to adhere to snow or ice, causing much 
more power in proportion to be required for starting 
Po sleigh than for starting a wheeled vehicle. 

The center of motor·sled activity in this country 
seems to be Huntington, Long Island, or rather Hale­
site on Huntington Harbor. If there has been as 
much emulation in other parts of the country, new I' 
I)f it has failed to reach the SCIENTIFIC AMERICAN.  

Halesite produced no less than three rival motor-

is driven by means of a spiked wheel, the teeth of 
which engage the snow. The entire motive mech· 
anism is sustained upon a frame separate from· the 
chassis and hinged at the forward end. The after 
end of the motor frame containS! the drive wheel, an 
18-inch pressed-steel wheel shod with peculiarly de­
signed snow spikes. At first casehardened steel ­
spikes were used, but it was soon perceived that the 
adhesiveness between the steel and snow quickly clog· 
ged the spaces between the spikes ; this was over· 
come by using spikes made from a special bronze 
alloy. 

The entire frame and chassis is constructed of 
California redwood, reinforced throughout with steel 
gussets. Under the forward part of the chassis, be· 
tween the forward runners, crossed steel buckle-rods 
are used, to prevent spreading of the runners, when 
negotiating sharp turns. 

Double chain drive was first used, the after end 
of the motor frame being elevated sufficiently to allow 
the drive wheei to clear the ground, upon starting up 
the motor, and then lowered as headway was gained. 
On account of the apparent "sticking" of the steel 
runners, when the sled rested on one spot for more 
than a minute, the power required to overcome the 
accentuated inertia caused stripping of the driver 
spikes. As the space between the motor -and drive 

friction wheel on the flywheel allowing two speeds 
ahead and one reverse. The jackshaft drove by 
chain and sprockets an ordinary automobile rear axle 
and wheels, the axle being so mounted as to be raised 
and lowered at will. It lifts the wheels clear of the 
snow, when coasting, and is pressed down by means of 
a foot lever when driving. The builders consider this 
the best form of drive for snow that has appeared, the 
automobile tires adjusting themselves to irregularities 
in the surface, and keeping their chains engaging the 
snow as uniformly as possible. They have, however, 
plans for an improved drive wheel for use next sea· 
son. The forward sled is pivoted, and carries an ' au­
tomobile steering gear, handled by one man, while 
another tends the gear lever. The "Freak" was the 
only machine to appear in a competition arranged 
for the three motor sleds. It traveled at the rate 
of 30 miles an hour on open road, negotiating steep 
hills with ease, and covered a measured three-quar· 
ters of a mile in 37 seconds on a prepared track. 

One of the most successful of foreign automobile 
sleighs is that most similar in principle to the 
"Freak," namely, the "Labesse," illustrated herewith, 
which is, however, a more elaborately constructed 
vehicle. The application of power to propulsion is 
also made by means of wheels, and, as in the "Freak," 
the latter are adjustably mounted. By means of the 

The Perache auto sleigh. 
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shaft was too limited to allow the use of a clutch, a 
shifting belt drive was resorted to, which proved suc· 
cessful. Upon slowly throwing in the belt on to full 
load, and the inertia being overcome, a start was 
made with extreme rapidity. 

A second quite elaborate machine, of which fewer 
particulars are available, was driven in a similar man­
ner, but the builder had made no allowance for over· 
load in starting, and stripped the teeth of his gears. 
He is now introducing a change-speed gear, such as 
is used on wheeled automobiles, and given favorable 
weather will make further trials later. 

vertical screw visible at the driver's right, and a cor­
responding screw attached to it by gear and chain on 
the other side of the sleigh, the bottom member of 
the frame supporting the wheels, which is hinged to 
the upper part of the frame at its rear end, may be 
raised or lowered as desired , maintaining engagement 
of the wheel teeth with the snow or lifting them clear 
of 'it in coasting. The front runners are independent· 
ly mounted, exactly as automobile wheels are, and are 
steered by a similar gear. 

The "Peroche" automobile sleigh is the invention 
of a Russian machinist, its distinguishing features 
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being propulsion by means of reciprocating pushers. 
The success of this machine seems to have been very 
largely due to the design of the latter. It will be 
noticed from the near view showing the pushers that 
they are armed with backward-pointing saw teeth, 
sliding easily when withdrawn, and that the shape 
and suspension of the shoe are such that it main­
tains its engagement with the ice or snow from be­
ginning to end of the stroke, in spite of the neces­
sary rise and fall of the outward end of the operating 
rod_ The steering is ma aaged by an ingenious gear­
ing, which slides the cranks operating the pusher rods 
through their attachment to the connecting rods, 
thereby shortening or lengthening the stroke of the 
pushers on one side or the o�her. The "Peroche" is 
apparently intended to negotiate a greater variety of 
surfaces than the afore-mentioned vehicles, being pro­
vided with small wheels which are not adjustable to 
carry it over surfaces barren of snuw, and its run­
ners being much broader than those of the others, to 
support it in softer or less compact snow. 

The driving method most suggestive of speed, or at 
least ambition for it, is that of the "Wels," an Aus­
trian motor sled, the sole means of propulsion of 
which is a screw propeller like that of an 'airship. 
Whereas this method of propulsion has been success" 
fully applied to hydroplane and other boats, it would 
seem from the experience of the Long Island experi­
menters that the resistance to starting of a heavy 
sleigh on metal runners adhering to ice or SillOW 
would be disproportionately greater than the skin 
friction of a boat, and that air resistance would oe 
hardly sufficient to start this type of sleigh with long, 
continuous runners. Once started, the "Wels" sleigh 
has great possibilities for speed. It is steered by 
means of rearward extensions of both runners, verti­
cally pivoted at their forward end, and operated exact­
ly like rudders by means of wires from the automobile 
steering gear. 

It will be seen that from its driving mechanisms 
alone automobile sleighing offers more variety than 
road automobiling, not to mention the other interest­
ing problems above alluded to. Whereas the sleigh­
ing season is so short as to be almost non-existent 
locally, the field for such machines is much greater 
in Canada and other countries where winter sports 
have a longer annual life, and a successful motor 
sled would find a ready market. Considering the low 
cost at which the motor sled may be built as com­
pared with the road automobile, its development offers 
an attractive and possibly lucrative occupation for the 
snOW-bound chauffeur or amateur mechanic. 

• • • 
ProC. Osborn's Reminiscences of Darwin. 

In commemoration of the centenary of Darwin's 
birth, Prof. Henry Fairfield Osborn, who besides being 
president of the Museum of Natural 'History is pro­
fessor of zoology in Columbia, gave some reminis­
cences of Darwin before an audience at the American 
Museum of Natural History. 
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believe I never shall see two such great naturalists 
together again. I went on apparently with skill, 
really hacking my brain away, and cast an occasional 
glance at the great old gray-haired man, and was 
startled, so unexpected was it, by Huxley speaking to 
me and introducing me to Darwin as an American 
who had already done some good paleontological work 
on the other side of the water. 1 gave Darwin's hand 
a tremendous squeeze ( for I never shall shake it 
again ) and said without intending in an almost rever­
ential tone : "I am very glad to meet you."· 

The A-W motor sled. 

" 'He stands much taller than Huxley ; has a very 
ruddy face, with benevolent blue eyes and overhang­
ing eyebrows. His beard is quite long and perfectly 
white, and his hair falls partly over a low forehead. 
His features are not good. My general impression of 
his face is very pleasant. He smiled broadly, -said 
something about a hope that Marsh, with his students, 
would not be hindered in his work, and Huxley, say­
ing "I must not let you talk too much," hurried him 
on into the next room.'  

"Another memory of interest is that the instant 
Huxley closed the door I was mobbed as the 'lucky 
American' by the ninety less fortunate students of 
Great . Britain and other countries."  

• · e . e 
The Langley Medal Awarded to the Wrights. 

The first award of the gold medal recently estab­
lished by the Smithsonian Institution in memory of 
the late secretary Samuel Pierpont Langley and his 
contributions to the science of aerodromics is made to 
Wilbur and Orville Wright. 

The Langley medal was founded "to be awarded for 
specially meritorious investigations in connection 
with the science of aerodromics and its al)plication to 
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A $500 Prize Cor a Simple Explanation oC the Fourth 

Dimension. 

A friend of the SCIENTIFIC AMERICAN, whQ desires to 
remain unknown, has paid into the hands of the pub­
lishers the sum of $500, which is to be awarded as a 
prize for the best popular explanation of the Fourth 
Dimension, the object being to set forth in an essay 
the meaning of the term so that the ordinary lay 
reader can understand it. 

Competitors for the prize must comply with the fol­
lowing conditions : 

1. No essay must be longer than 2,500 words. 
2 . The essays must be written as simply, lucidly, 

and non-technically as possible. 
3. Each essay must be typewritten and identified 

with a pseudonym. The essay must be inclosed in a 

plain sealed envelope, bearing only the pseudonym. 
With the essay should be sent a second plain sealed 
envelope, also labeled with the pseudonym, and con­
taining the name and address of the competitor. Both 
these envelopes should be sent to "Fourth Dimension 
Editor, SCIENTIFIC AMERICAN, 361 Broadway, New 
York, N. Y." 

4. All essays must be in the office of the SCIENTIFIC 

AMERICAN by April 1, 1909. 
5. The Editor of the SCIENTIFIC AMERICAN will re­

tain the small sealed envelope containing the address 
of the competitor and forward the essays to the Judges, 
who will select the prize-winning essay. 

6. As soon as the Judges have agreed upon the 
winning essay, they will notify the Editor, who will 
open the envelope bearing the proper pseudonym and 
containing the competitor's true name. The com­
petitor will be notified by the Editor that he has won 
the prize, and his essay will be published in the SCIEN­

TIFIC AMERICAN. 

7. The Editor reserves the right to publish in the 
columns of the SCIENTIFIC AMERICAN or the SCIENTIFIC 

AMERICAN SUPPLEMENT three or four of the more 
meritorious essays, which in the opinion of the judges 
are worthy of honorable mention. 

Prof. Henry B. Manning, of Brown University, and 
Prof_ S. A. Mitchell, of Columbia University, will be 
the judges. 

• • I • 

The question of equipping automobiles ' at present 
with incandescent electric headlights having tungsten 
filaments is worth attention. Miniature lamps of any 
size or shape for any general use are available, and 
have been for a number of years. T'o operate these 
lamps on an automobile means a source of current on 
the machine. With an electric power vehicle this is 
easily obtained from the power storage . battery ; in the 
gasoline automobile, electricity is not available except 
for ignition purposes. This is either furnished by a 
magneto . or by a storage battery, or by a combination 
of storage batteries and a dynamo. Therefore, . to use 
electric lamps on a gas automobile a storage battery of 
a capacity sufficient to serve ignition purposes and also 
furnish lighting current is needed. Within the past 

The American " FreaK " motor-bob. :tngme and driving arrangement of the " Freak." 

"On December 8, 1879," said he, "when Darwin was 
in his seventieth year and 1 in my twenty-second, I 
had the rare privilege of meeting him and looking 
steadily in his face during a few moments' conversa­
tion. It was in Huxley's laboratory, and I was at the 
time working upon the anatomy of the crustacea. The 
entry in my journal is as follows : 

" 'This is a red letter day for me. As I was leaning 
over my lobster ( Homarus vulgaris ) this morning, 
cutting away at the brain, I raised my head and 
looked up to see Huxley and Darwin passing by me. 

MOTORING ON RUNNERS 

aviation." The original design to be used for this 
medal was made by Mons. J. C. Chaplain, of Paris, a 
member of the French Academy. The medal bears 
on its obverse a female figure, seated on the globe, 
carrying a torch in her left hand and in her right 
a scroll emblematic of knowledge and the words "Per 
Orbem." The reverse is adapted from the seal of the 
institution as designed by Augustus St. Gaudens, the 
special inscription being inserted in the center instead 
of the map of the world. It is about three inches in 
diameter. 

year the development of the tungsten incandescent 
lamp has made everyone interested in electric light. 
The tungsten lamp uses only one-third as much elec­
tricity as the common carbon filament incandescent 
lamps, which have been in use for a dozen years or 
more. This saving in current suggests the idea of 
equipping gasoline automobiles with tungsten incan­
descent lamps, which can be supplied from a storage 
battery carried for this purpose only, or from the 
battery used for the purpose of ignition, as this battery 
must be carried anyway. 
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THE REA VENS IN lURCH. 

BY HENRY NORRIS BUBSELL, PH.D. 
HE planet Jupiter is BOW just 

past opposition, and is vis· 
ible all night long-the chief 
ornament of the sky. While 
the amateur astronomer, 
with a small telescope, may 
find delight in watching its 
markings, changing hour by 
hour before his eyes as the 
planet rotates, and the vary· 
ing aspects of its four large 

satellites, the most powerful instruments of some of 
the world's greatest observatories will be busy photo­
graphing its faint outer satellites, which can be ob· 
served only in this way. 

The faintest and most distant of these-discovered 
last year at Greenwich-has been found again, on 
photographs taken at the same place on January 16th 
very near the place predicted by the calculations of 
Cowell and Crommelin, of which we spoke some 
months ago. 

These new satellites of Jupiter, so much like the 
asteroids, and so distant from their primary, natural· 
ly make us ask: Have they really alwars belonged to 
Jupiter's system, or are 
they stray asteroids, 
which, having at some 
past time passed near the 
planet, have been "captur­
ed" by its attraction, and 
left revolving around it? 

To see how this problem 
can be attacked, let us 
imagine first that we are 
dEaling with a projectile 
shot upward from the sur· 

, face of Jupiter at a fixed 
velocity. If this is small 
-say that of a cannon 
ball-it will rise only a 
few miles, and then fall 
back upon the planet. As 
the initial velocity iSi in· 
creased, the height to 
which it will rise, before 
Jupiter's attraction puts 
an end to its ascent, will 
increase. 

If nothing but the 
planet's attraction came 
into play, this height 
would be the same, from 
whatever part of the plan­
et's surface the shot was 
fired ( neglecting certaiB 
small effects due to the 
elliptical form of the 
planet ) . That is, the pro· 
jectile can never get be­
yond a certain distance 
from the planet's center. 
Wherever it starts, and 
wherever it goes, it must 
always be inside a sphere 
whOse center is the planet. 
The size of this sphere 
depends on the initial 
velocity alone. 

If now we take into ac­
count the fact that the 
sun, as well as Jupiter, at. 
tracts the prOjectile, we 
find, after calculation, 
that the region to which 

At 9 o 'clock : Feb. 6. 
At 8¥.? o 'clock : Feb. 14. 
At 8 o 'clock : feb. 21. 

it is confined is' no longer spherical, but egg-shaped, 
with its long end , pOinting toward the sun. As before, 
the height above the planet's surface to which it may 
rise is limited ; but in the direction of the sun it is 
greater than in the opposite direction. 

If the initial velocity of the projectile is increased, 
this egg-shaped region grows bigger in all directions, 
but especially toward the sun. 

As we still increase the velocity, we reach a point 
at which the projectile, if aimed in the right direction, 
will pass beyond the "neutral pOint" where the influ· 
ence of the attraction of Jupiter balances that of the 
sun, and escape from the planet's influence, for a 
time at least. For velocities greater than this, the 
egg-shaped region must be replaced by one resembling 
a,n hour-glass with two unequal bulbs, the small one 
surrounding Jupiter, and the big one the sun. 

Now, in order to calculate the size and shape of 
this limiting region, we need not assume ( as we did 
above for the sake of clearness) that our moving body 
started from the surface of Jupiter. We may start 
it anywhere in the planet's vicinity ; and if we know 
its distances from Jupiter and from the sun, and the 
direction and speed of its motion, we can determine 
the shape of the limiting region. 

If this is egg shaped, and surrounds Jupiter alone, 
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the body, however the sun's attraction may change the 
shape of its orbit, can never leave the planet alto· 
gether, but must always remain, and, reckoning back­
ward, always has been, a. satellite. 

But if it includes both the sun and planet, it is then 
possible that the small body's orbit about Jupiter may 
be so .changed that at some future time it will pass 
through the neck of the hour glass, and recede very 
far from the planet ; and of course the reverse process 
may have occurred in the past. 

When the actual computations are made, it is found 
that the sixth and seventh satellites of Jupiter, as 
well as all those of the other planets, are of the first 
sort. They always have been near their primaries, 
and always will be. But the eighth satellite is an 
example-and the only known one-of the other case. 
It may be a captured asteroid, and may at some future 
time rejoin its former fellows ; but at present it is 
impossible to say whether it has ever actually done 
so, or ever will. 

THE HEAVENS. 
The winter constellations are now well past the 

meridian. Taurus is almost due west, Orion about 
southwest, and Canis Major west of south. On the 
other side of the Milky Way, and higher up, are Canis 
Minor and Gemini. The latter constellation-which 

At 91,1, o'clock I MM� I. 

N I C H T  SKY : F E BR U A R Y  A N D  MA.R.eH 

i s  figured i n  our initial letter-bears some faint reo 
semblance to its prototype, and what is more remark· 
able, to its conventional sign, which consists of two 
parallel lines joined at top and bottom. The bright 
stars Castor and Pollux are in the heads of the fig­
ures whose name they bear. No other two bright stars 
visible in our latitude are nearly as close' together, 
and they cannot be mistaken when once seen. Castor 
is a fine double, easily seen with a small telescope. 
The faint star neali by is moving with the other two, 
which revolve about one another in a period of some 
350 years. 

Auriga is northwest of the zenith, with Perseus 
below. Cassiopeia and Cepheus are below the pole 
on the left, al'ld Ursa Minor and Draco on the right. 

Ursa Major is high up in the northeast, splendidly 
displayed. The curve of its tail ( the Dipper handle) 
followed downward points out Arcturus, which has 
just risen south of east, and still lower in Spica, in 
the constellation Virgo. Above this is Leo, with Jupi­
ter far outshining any of his stars. Cancer, almost 
overhead, is worth looking at only for the star cluster 
Praesepe ( interesting in an opera glass) .  Hydra in the 
southeast has but one solitary bright star, Alphard ; 
but its long line descending from near Procyon to the 
horizon is fairly conspicuous. Argo, low in the south, 
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is one of the finest constellations in the heavens; but 
we never see its brighest stars at all, nor the rest of 
it well. 

THE PLANETS. 
Mercury is morning star, best visible about the 9th, 

when he is at his greatest apparent distance from the 
sun ; but he is far south, and rises only about 5 : 20 
A. M., so he is not favorably placed. 

Venus is morning star, still nearer the sun than 
Mercury, and can hardly be seen at all, except just 
before sunrise at the beginning of the month. 

Mars is morning star in Sagittarius, rising about 3 
A. M. He is still too far away to look very bright, 
being four times as remote from us as he will be · in 
September. 

Jupiter is in Leo, just past opposition, and observ­
able till near daybreak. His satellites can be saen 
with a field glass, and even a small telescope will 
show much detail on his disk. The full list of the 
transits and eclipses of the satellites is too long to 
give here, but it may be mentioned that, about mid­
night on the 5th, both the first and third satellites, 
and their shadows, will be projected upon the planet's 
disk. 

Saturn is evening star in Pisces, setting about 8 
P. M. on the 1st, but becomes lost in the twilight 

before March is over. 

At 9 o'clock : Mar. 8. 
At 8)6, o 'clock : Mar. le. 
4t 8 o 'clock : Mar. 23. 

Uranus is morning star 
ill Sagittarius. On the 
mornings of the 26th and 
27th he will be very near 
Mars-to the left on the 
first date, and above on 
the second, as seen in .the 
morning sky-and so he 
can be easily identified. 

Neptune is in Gemini, 
observable all the evening. 

THE l\WON. 

Full moon occurs at 10 
P. M. on the 6th, last quar· 
ter at 11 P. M. on the 14th, 
new moon at 3 P. M. on 
the 21st, and first quarter 
at noon on the 28th. 

The moon is nearest us 
on the 21st, and farthest 
off on the 7th. She is in 
conjunction with Neptune 
on the 1st, Jupiter on the 
6th, Mars and Uranus on 
the 16th, Mercury on the 
19th, Venus on the 20th, 
Saturn on the 22d, and 
Neptune again on the 
29th. 

At 1 A. M. on the 21st 
the sun crosses the equa­
tor, passing through the 
pOint in the heavens 
known as the vernal equi. 
nox, and, in almanac 
language, "spring com­
mences." 

Princeton University. 
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To Keep Eggs. 
Eggs are often preserv­

ed by packing them in 
chopped straw, salt ashes, 
slaked lime, o� ' other" dry 
material, by , immersing 
them in lime water, splu-
tion of water glass ( sod­
ium silicate ) or of salicy­
lic acid, or by coating 

them with air-excluding substances or germicides. 
Eggs packed dry are apt to becom'e musty and acquire 
an unpleasant flavor. It is better to immerse them in 
lime water, water glass, or salicylic acid, or to varnish 
them. A very good liquid for immersion is made by 
dissolving salicylic acid to saturation in a mixture of 
1 part glycerin, 5 parts strong alcohol, and 15 parts 
water. The eggs should not be more than 10 days 
old when immersed. They should be carefully clean­
ed and all spotted or addled eggs should be excluded. 

The average automobile user is the prospective pur­
chaser of some better machine than the one he may 
be using at the present time. Invariably the owner 
of an automobile who purchases a new car pays 
more money for it than for his first purchase. In 
the automobile business, quality is almost invariably 
commensurate with price. The car which is built 
under a full year guaranty costs more as a rule than 
the car which is built under one covering a period of 
sixty to ninety days. For example, a car which is 
guaranteed for a full year must be built of such ma­
terials and with such care and must incorporate such 
mechanical principles as will enable itlf makers to 
guarantee the car free of cost for repairs due to de­
fective material or workmanship for that time. 
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Handy 
Man's 

The Editor of Handy Man's Workshop will be glad to receive any 
hints for this d�partment and pay for them if available. 

SIMPLE DRILL CLEARANCE. 
BY ALBERT F. BISHOP. 

When the drill pinches and squeals on drilling through 
pieces of wrought iron and copper, and is liable to 

A SIMPLE DRILL CLEARANCE. 

twist off before you get the job done, why don't you 
swedge it? Use a small hammer, and be careful not 
to chip the corner, as the drill is swedged cold. Just 
touch the fiuted part lightly on the emery wheel, bring­
'ing back a nice cutting edge and leaving the swedged 
corner projecting a little. The writer has used this 
little wrinkle for a number of years, and masters those 
stubborn. pieces with ease . 

• • • •  • 

HOME-MADE AD1USTABLE SOCKET FOR TUNGSTEN 
LAMPS. 

BY JOHN A. BERGSTROM. 
The accompanying illustration shows a very simple 

way of making an adjustable socket for tungsten 
lamps, in which the lamp will tend to, hang perpen­
dicularly of its own weight. A cage is first made 
consisting of  three or more prongs, brazed to a split 
ring, which is slipped over- the l/itmp socket. A similar 
cage is made to slip over the neck of the plug. The 
prongs may also be soldered to the socket and the 
plug. These prongs must be long enough to extend 
past the center of a solid rubber ball, which is to 
unite the lamp socket and plug. The rubber ball may 
be phrchased at any toy store. 

With a thin metal tube cut a hole through the center 

ADJUSTABLE SOCKET FOR TUNGSTEN LAMPS. 

of the ball. This is easily accomplished by turning 
the metal ,tube with one hand and holding the ball 
with the other. By running the tube through the rub­
ber a second t,ime at an angle to the first hole an 
oblong bore is made, such as shown in the illustration. 
Through this hole put an ordinary lamp-cord and 
connect one end with the plug and the other with the 
lamp socket. Now screw the plug into the bracket 
and turn the ball so that the lamp socket hangs per­
pendicularly. Then screw in the lamp. It will be 
seen that almost any angle may be obtained. 
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FURNISHING THE WORKSHOP .-III. 
BY I. G. BAYLEY. 

(Oontinued from the issue of February 6th.) 
A CORNER CABINET. 

The large heavy tool chests which were at one time 
so much in use are very awkward to get at, injurious 

'IRE CORNER CABINE'I OPEN AND CLOSED. 

to the tools, and in other ways inconvenient and out 
of date. A cabinet secured to the wall, within easy 
reach, is more convenient, and each tool can be seen 
at a glance, having its appointed place, hung either 
vertically or horizontally on a peg or shelf or in a 
drawer within the cabinet. A tool cabinet is cheaper, 
and is made more easily than a chest. By referring 
to any tool catalogue, it will be seen that it is Simply 
a fiat oblong box with a recessed lid. The latter can 
be made from a box procured at a hardware store or 
box factory at little expense. But to have somethiNg 
different is generally the desire of most boys. 

The corner cabinet, or cupboard, shown in Fig. 5, 
and detailed in Fig. 6, is not only original, but more 
easily made than any of the foregoing tool chests or 
cabinets. 

CONSTRUCTIONAL DETAILS OF THE CABINET .  

The top and bottom are made from two boards, 13 

inches square by 1 inch thick. The prOjecting corner 
is rounded off to a radius of 1� inches, and the ad­
jacent sides have their edges slightly rounded, as 
shown' at A in Fig. 6 .  Four sides, B, are cut from 
1-inch boards, 2 feet 9 inches in length and 12 inches 
wide. The edges are chamfered at an angle of 45 
degrees, and the corners rounded off to a radius of 
� inch, as detailed at B,. Two of the sides, B, are 
secured together with nails and glue, and the top and 
bottom nailed in position, fiush with the outside edges, 
which are square, allowing the cabinet to fit close 
against the corner of · the shop. The other two edges, 
which are rounded off to give a neat finish, project 
1 inch, as clearly seen in Fig. 5: 

Either a padlock, with strap, can he used to lock 
the cabinet, or a fiush lock, as shown at 0 in Fig. 6. 
Two blocks of wood, for the doors to bear against 

HOW THE HINGES 
ARE APPLIED. 

RACK FOR 
CHISELS. 

when closed, are secured to the bottom and underside 
of the top, 2 inches from the edges. These are shown 
in Fig. 5, and at 0 and D, in Fig. 6 .  If desired, the 
top and bottom can be made 12 inches square, and 
finished off with a cornice, as shown at D and D,. 

The cabinet can be supported on a Bracket, made 
from a piece of 3 x 4-inch timber, as detailed at E. 
Spikes driven into the wall, through the sides of the 
cabinet, will further secure it. 

Two hinges should be on each door, either made 
fiush, as shown in the general view, Fig. 5, or on the 
outside, as shown in the accompanying detail view. 
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The furnishing of the cabinet is a matter of choice, 

and depends to a certain extent on how many tools are 
placed in it. The saws and lighter tools should be 
hung upon the doors, the heavier tools inside. Shelves 
and racks of wood or leather, for the bits and handle 
tools, can be easily made. A rack constructed as 
shown, hung upon the door, will be found very useful 
for small tools. Chisels, etc., can be supported on 
vertical strips of board, notched as shown in adjoin­
ing sketch. Either a plain oil finish or the natural 
wood is all the cabinet requires when complete. 

( To be continued. ) 
,. � . . .  

BICYCLE COASTING SLED. 
BY E. E. CLOCK. 

The accompanying drawing and photograph illus­
trate a new type of coasting sled built on the bicycle 
principle. This coaster is simple and easy to make. 
It is constructed of a good quality of pine. The pieces 

CONSTRUCTION OF 'IRE SLED. 

marked S are single, and should be about 1 x 11hi 
inches ; the pieces marked D are double or in dupli­
cate, and should be about '�, x 11h. inches. The run­
ners are shod with iron and are pivoted to the up­
rights as shown, double pieces being secured to the 
uprights to make a fork. The seat is a board. to the 

BICYCLE TYPE OF SLED. 

underside of which is a block, which drops down be­
tween the two top slats and is secured with a pin. 
A footrest, R, is provided consisting of a short cross­
piece secured to the front of frame and resting on the 
two lower slats. The frame and front fork are hinged 
together with four short eyebolts, E, with a short 
bolt through each pair as shown. 

• • • • • 
HOW TO DRILL THROUGH BRICK AND SOFT STONE. 

BY B. A. JOHNS. 

The accompanying illustration represents a very 
good drill for brick walls and soft stone. The drill is 

DRILL FOR BRICK WALLS AND SOFT STONE. 

made of an ordinary gas pipe and the end is serrated, 
which can be done with an ordinary half-round or 
three-cornered file. In boring a hole, the end of the 
drill is tapped lightly with a hammer and turned 
slightly after every blow . 

• l e i  • 
ANOTHER METHOD OF REDUCING THE RANGE OF A 

SPRINGFIELD RIFLE. 
BY GEORGE E. HUGGINS. 

On page 29 of the, issue for January 9, 1909, there is 
an article on reducing the range of Springfield rifies. 
I think there is a better way. 

First pull the ounce ball that comes in the loaded 
shells. Then clean out the powder, and reload with 
20 grains if  black powder is used. Cover this with a 
tight-fitting wad. Then fill the shell with fine sawdust, 
coarse cornmeal, or something of that nature. Next 
force in a round ball of 44 caliber with a patch of 
strong cloth that is thick enough to make a snug fit. 
The benefit of the patch is that it prevents leading of 
the rifiing. The government loading tool crimps the 
shell at the. muzzle. This crimp must be taken out 
before reloading the shell . The sawdust and wad 
clean the gun at every firing. 



RECENTLY PATENTED INVENTIONS. 

Of' Interest to Fanners. 

WRI STLET.-R. N. THO MAS, Shenandoah, 
Iowa. This wristlet comprises a sheet of 
fiexible material such as leather, and is pro· 
vided at one end near each side thereof with 
a series of four parallel slits, and straps are 
connected with the sheet by means of the slits. 
The straps are of sufficient length to pass en­
tirely around the wrist when in place, and 
extend from their point of connection beneath 
the sheet and out through the opening, and 
thence around the outer surface of the wrist­
let to engagement with the buckle. 

Of' General Interest. 

CABLE-GRIP.-T. W. TILEY, Bellingham, 
Wash. This invention relates to cable grips 
adapted for use in hauling logs and other loads. 
One object is to provide a grip having means 
which will grip the cable in an increasing 
degree as the load to be moved increases'. An­
other object is to provide gripping means which 
are equally effective irrespective of the direc­
tion in which the cable is beIng hauled. 

BAND - STAMP. - A. H. MERRILL, Ocean 
Springs, Miss. The stamp is especially adapted 
for use in entering lists of names on either 
books or papers, or both, as for Instance pay 
rolls. In the present device a stamp is pro­
vided for each name and it is evident that the 
impression from each individual stamp may be 
repeated as many times as desired. In case 
the name of an employee is n o  longer used for 
any reason, it may be removed from the belt, 
and another substituted therefor. 

ROAD-CULVERT.-L. BLAKEBTAD and O. A. 
ANDERSON, Lyle, Minn. The improvement re­
lates to road culverts and the object is to 
provide means for joining culvert members to­
gether, the means producing a much stronger 
culvert than other devices now in use. In 
this culvert the joints of the members are re­
inforced with cleats which are fastened to­
gether and are also fastened to the members. 

SAND-BLAST APPARATUS.-D. A. NICH­
OLS, New York, N. Y. The purpose of the 
inventor is to provide a blast apparatus in 
which the fiow of sand from the container or 
reservoir to the air blast pipe can be regulated 
and controlled with exactness, and in which 
the :�Jiow of the sand from the container is 
assisted by the equalizing pressilre pipe com­
municating with the air blast pipe and dis­
charging within the container near the top of 
the same. 

Hard_are. 

B OARD. SETTING TOOL.-W. R. HARRIS, 
Pelican, La. More particularly the invention 
relates to board setting tools such as are 
adapted for the forcing of fioor boards, ceiling 
boards, or the like, tightly together, and which 
are llrovided with levers carrying setting blocks 
and spurred body members adapted to engage 
the joists ,and pivotally to carry the levers. 

H_tlng and Lighting. 

GAS LIGHTING AND EXTINGUISHING 
' APPARATUS.-O. H. HINDS, Le Mars, Iowa. 
By this invention, Mr. Hinds seeks to provide 
a novel construction whereby a temporary in­
crease of pressure in the gas- supply pipe or 
main may operate to open or close the supply 
valve leading to the burner or burners whereby 
the burner may be lighted or extinguished by 
the opening or closing of its supply valve. 

Household "Utllities. 

BEDSTEAD.-G. T. BOUSLOG, Raymond, 
Miss. The invention relates to improvements 
in bedsteads, and more particularly in what 
are known as iron bedsteads, so that an ad­
justable post and rail construction is Ilrovided. 
The object is to provide a device which is 
provided with rails adapted to be horizontally 
adjusted with respect to the comer posts. 

BATH-CAB INET.-T. PAPWORTH, Portland, 
Ore. The object of the inventor is to provide 
a cabinet adapted to be removably mounted 
upon a bath-tub, and having an apron secured 
to the ,cover of the cabinet and depending into 
the tub to prevent water from escaping over 
the rim of the tub. Means provide for regu­
lating the quantity of vapor within the cabi­
net, and controllable by the user from within 
the cabinet. 

RECEPTACLE FOR MATCHES.-J. H. 
EVERS, New York, N. Y. One object of this 
improvement is to provide a receptacle which 
can be hung upon a wall or other support, or 
can be placed upon a table or the like, which 
is so formed that a telescopic box of matches 
can be inserted into the casing whereby it is 
opened to allow matches to drop into an open 
pocket from which they can be taken one at a 
time as needed. 

Pertaining to Vehicles. 

RIM-TIGHTENER FOR VEHICLE-WHEELS. 
J. HAMILTON, Weir, Kan. The invention re­

ates to wheels and improved means for tigh�­
ening the rims. It comprehends means for 
securing together the abutting ends of the rim 
and for moving these ends relatively to each 
other for the purpose of tightening and loosen­
ing the rim in order to facilitate its removal, 
replacement, or its fitting while in position. 

NOTE.-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

Scientific 

. I EfF  Vote8 11 �� 
� and OUerle8� 

Full hints to correspondents were printed at 
the head of this column in the issue of Novem­
ber 14 or will be sent by mail on request. 

( 12011 ) B. F. M. says : Please give 
me the best definition of the term "candle­
power. " We understand the relative meaning 
of candle-power to be the in tensity of light as 
meas,ured by the photometer on a horizontal 
plane one foot -from the ' lamp, the same as 
given in all directions from the lamp, but how 
do we arrive at the phrase 16 candle-power, 
32 candle-power, 50 candle-power, etc. ? A. 
One candle is the light given by a standard 
candle. This is in England and America made 
of spermaceti, cylindrical in form, % inch in 
diameter, and of such a length that six weigh 
a pound. It burns 120 grains per hour. A 16-
candle lamp gives 16 times as much light as 
this candle does at the same distance, or the 
same light at four times the distance. The 
word "power" has simply been attached to the 
name candle. It is not necessary. A lamp 
giving 16 candles is said to have 16 candle­
power ; that is, it is able to illuminate as well 
as 16 candles would do in the same place. It 
is not a unit of light. It is the unit of illum­
inating power. 

( 12012 ) J. J. G. ask's : Will you kiad­
Iy explain to me a phenomenon whiCh I have 
noticed during the eclipse of the sun ? At the 
time the sun is crescent shape, the light fall­
ing on the fioor after having passed through a 
window-pane assumes the form of a multitude 
of crescents. I have never seen an explanation 
of this phenomenon. I have never seen even 
an indirect reference to it in any work on 
physics ; but in a work published in 1852 by 
John Johnston entitled "Johnston's Natural 
Philosophy," at page 257, in discussing the 
passing of light through a small aperture a 
quarter of an inch square, this statement is 
made, : "If these experiments are made during 
an eclipse of the sun the images will always 
be of the same form a s  the disk of the sun 
toward us." This is the nearest to a reference 
I have ever noticed. It may be that I have 
simply overlooked the reference, but it does 
not take up the question I asked of you, 'name­
ly, why the light under these circumstances 
passing through a large glass window will 
throw thousands of such images on the fioor. 
A. When the light from the sun passes through 
a small aperture and falls on the fioor or any 
other flat surface nearly or quite perpendicular 
to the path of the rays of light, the disk seen 
is circular, since it is an image of the sun. 
The shape of the aperture through which the 
light comes d()es not alfect the shape of the 
disk of ll,lht on the screen. The aperture. may 
be triangular, square, round, irregular, or any 
other shape ; the disk of light on the screen is 
circular when the sun's disk is a circle. The 
experiment may be performed with a gas 
burner, a small hole in a cardboard, and a 
white screen held in the path of the light be­
yond the cardboard. A very perfect image of 
the gas flame, inverted, will be found on the 
screen. The images ' cast through small aper­
tures are of the same shape as the objects 
which cast the images. When the sun is in an 
eclipse the crescent-shaped sun may be seen 
repeated many times on the ground under trees, 
or on the fioor of a room where the light en­
ters through the crevices between the slats of 
blinds or other small openings. Ordinarily in 
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Al!:BuL W ABFABE. By R. P. Hearne . 
With an Introduction by Sir Hiram 
Maxim. New York : The John Lane 
Company, 1908. 8vo. ; pp. 230. Price, 
$2.50 net. 

This is an excellent volume, which goes into 
the construction and operation of the most 
successful aeroplanes and airships, and espe­
cially those used for militrury purposes. The 
author has a ,close' acquaintance with the vari­
ous air craft that have been developed during 
the past few years, and he describes them in a 
simple, non-technical manner, and tells of their 
performances. H e  afterward discusses theiJr use 
in warfare, and the probable development that 
will be made in airships and heavier-than-air 
craft for this purpose. The author does , not 
indulge in any lIights of fancy, but he discusses 
in a sensible way the probable use that will be 
made of aerial craft in wars of the future. 
The book 1s illustrated with very fine halftone 
engravings, and it is in every respect a high­
class volume. 

DIE AUSNU'lIZUNG DEB W ASSEBKBAFTE. By 
E. Mattern. Leipzig : Wilhelm En­
gelmann, 1908. Imported by the En­
gineerIng News, New York. 650 pp. ; 
256 ill. 

Making no attempt to be didactic or to 
draw any conclusions from his statements ot 
fact, the author of this ' work aims chiefiy at 
the compilation of statistics regarding strik­
ing modem developments in water-power work. 
Whereas the German and other European 
works naturally receive the most attention, 
those of both North and South America which 
involve any new departures are sufficiently 
covered, as well as the possibilities of the 
Zambesi in Africa, and the developments de­
scribed in the book are as representative 'in 
their selection as their description has been 
thorough and complete. 

Legal Notices 

P A T E N T S 
INVBNTORS are Invltell to communicate with 

MUDD &; Vo., 361 Bl'Oadway, � ew York. or 
6�3 ]l' Street, Washinlrton, D. V., In regard 
to 8eC1IJ'Ing valid patent proteot1on for their in­
ventions. Trade-Marks and Copyrilrhts 
registered. Desip Patents and Foreign 
Patents Becared. 

We undertake all Patent, Trade-Mark and 
Vop:vrilrht Practice, both before the Patent 
Oflice and the Vonrts. and we have special faclll ,  
ties for handling Infrinlrement and other suits In 
Federal and State jurisdictions. 

A Free Opinion as to tbe probable patenta­
bility of an Invention will be readily given to any 

inventor furnishing U8 with a modei or skptch and 
a brief description of the device In question. All 
communications are strictly confidential. Our 
Hand-Book on Pateuts will be sent free on 
reqnest. ' 

Every patent secnred throolrh os receives 
special notice in the ScientUlc A m ericao. 

Ours Is the Oidest agenoy tor securing patents ; 
it was established over sixty years ago. 

M U N N  &. CO.,  36 1 Broadway, New York 
�ranch Office, 62 & F 51., Wash i ngton, D. C, 

Alloy, W. G. Black . . . . . . . . . . . . . . . . . . . . . . . .  912.645 !n:ma} trap, O. D. Wright . . . . . . . . . . . . . . . ' . .  912.348 
A

n ma trap, W. Maechler . . . . . . . . . . . . . . . . . 912,863 
A

rCh support, adjustable, F. W. Lowe . . . . . . 912,684 
A

utomobile radlator, I. Cooper . . . . . . . . . . . . . 912,289 utomoblle shock absorber, J. C. Murdock . . 912,483 Automobile transmission mechauism, H. C. Waite . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . .  912 ,513 Automobiles and ' other vehicles, surface street or road railway tor, M. Maginn . .  912,478 Bandages, pnttlng up, J. Ill. Lee, reissue . .  12,920 
:ar support, detector, J. S. Hobson . . . . . . . . 912,677 
B

aseball curver, W. W. Wlnquest . . . . . . . . . .  912.763 asket, N. G. Jewell . . . . . . . . . . . . . . . . . . . . . .  912,851 Batteries, charglug lead peroxld-zlnc stor-
B 

age, R. Zlegenberg . . . . . . . . . . . . . . . . . . . . . 912,351 attery cell, dry, G. N. Eastman • • . . . . • . . .  912,946 Battery holder, C. T. Mason . . . . . . . . . . . . . . . . 012,705 Beam notching die, W. G. Reid . . . . . • . . . • . •  912,324 Bearing, frlctlou relief, C. D. Rice . . . . . . . . .  912,417 Bedstead crib attachment, W. E. Brown . . . .  912.445 Bedstead table attachment, M. E. Cowdrey . 912,936 Beer cooler, triple pipe, W. Griesser . • . . . . .  912,671 
Hollis Godfrey's "The Man Who Ended Beet harvester, sngar, J. Kolin . . . . . . . . . . . • .  912,577 

W .. is 
Belt buckle, L. L. Mallard . . . . . . . . . . . . . . . . . 912 ,865 

THE MAN WHO ENDED W AB. By Hollis 
Godfrey. Boston : Little, Brown & 
Co. Price, $1.50.  

ar the story of a monomaniac for peace,  Belt, endless woven, J. Kast . . . . . . . . . . . . . . .  912,474 
who brings about the general disarmament of Bevel and square, combined, O. A. Osmon-
nations through the destruction of their bat- Blnd�r

n 
or' i;,o�� ' .h�;'i: · h�id;'�: 't.;';'P;,��;,y', . ii: 912,605 

tleships by radiating a powerful gas which F. Bushong • . . . .  ; . . . . . . . • . . . • . . . . . . . . .  912.361 
has the property of dissolving all metals into I :l�c:�oc�a'j��r'bCick�' Plough . . . . . . . . . . . 912,886 
gas. The elaborate explanations of the mani- :IOCk signaling system, N. P. Fraser . . . . . . 912,301 
festations of this new peculiar gas and of B}�:�' 

rotary, 
L. El. 

Fagan . . . . . . . . . . . . . . .  912.549 , g engine, G. B. Petsche . . . . . . . . . . . . . 912,486 
the hero's scientific elforts to foil its employ- Blowpipe, acetylene, H. H. Snyder . . . . . . . . . 912,500 
ment, are crude ,and unconvincing even to one :�bbln, W. M. Hastings . . . . • • . . . . . . . . . , . . . 912,564 , lIer feeder, E. Sturgeon . . . . . . . . . . . . . . . . . 912,756 
who is fond of pseudo-scientific romances. The Book cover protector, H. A. Ayvad . . . . . . . . . 912.775 
human parts of the story are lacking in any Boot and shoe heel, H. R. Man . . . . . . . . . . . .  912,586 Bottle, non-refillable, Rommel & Nebeling . . 912,892 delineation of character or of individual traits. Bottle, non-re1lllable, Quareslma & Voll . . . .  912,978 
All the leading personages in the story talk Box, Dnlley .. & Woodrome . . . . . . . . . . . . . . . . .  912.832 

d t d •  I j t ik h 
Box and sliding cover, A. Falk . . . . . . . . . . . .  912,658 an ac an Lee us al e, w ether they be Box carrier, ash, H. S. Bramble . • . . . . . . . . .  912,444 

hero or herOine, underling, or villain. The Box covering machine, automatic, P. S. 
Plot of this novel h th d t f b in 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,745 as e a van age 0 e g Box covering machine, loose wrapped, P. S. 
more transparent than its descriptions of in- Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912.746 
tricate scientific apparatus and of the reac-

Brace fastener, winker, E. C. Headley . . . . . 912.313 Bracket, J. Berbecker . . . . . . . . . . . . . . . . . . . . . 912,789 
tions of molecules, atoms, electrocules, or the Brake apparatus, S. G. Freund . . . . . . . . . . . . .  912,459 
"original units that make up the world " Thus Brake lever, J. H. McClaren . . . . • • . . • • . . . . •  912,595 

dis in 
. Bread slicer, Crouch & Turbytlll • . . . • . . . • . • 912,290 any cern g reader is able to divine the Bridle, O. B. Foster . . . . . . . . . . . . . . . . . . . . . . . 912,300 

hidden personality of "The Man Who Ended Broom splints, apparatus for separating, W. 
War" f th ts t th t th i 

S. Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,692 rom e ou e ,  Sll a ere II no Brosh, C. E. Graham . . . . . . . . . . . . . . . . . . . . . . 912,306 
shock or surprise when the long-sought de- Brosh, car washer, A. L. Carroll . . . . . . . . . . . 912,811 
troying angel finally reveals himself and dro s 

Brosh holder, H. L. Zabriskie . . . . . . • • . . • • • •  912 ,350 P Broah holder, J. F. McElroy . . . . • • . • • • . • . • •  912,974 
dead in the act. At other points in the story, Buggy top lock, A; L. Blalock . . . . . . . . . . . . . 912,278 
wherever any persons or objects are especially Building constroctlon, L. K . Davis . . . . . • . . . 912,819 

Bundle tylug machine, J. W. HalL . . . . . . • .  912,470 
wanted, they usually tum up on the next Bust supporter, J'. M. Bodenslek . . . . . . . . . . . 912,793 
page, and so it is with scientific manifestations. Butt cutter, Janes & Lanaux • . . . . . . . . • . . • .  912,850 

Button, E. W. Haber . . . . . . . . . . . . . . . . . . . . . . 912,843 
THE LIFE OF SIB ISAAC PITMA.N. By Al­

fred Baker. London : Isaac Pitman & 
Sons, 1908. 12mo. ; 392 pp. Price, 
$2 net. 

Buttou, collar, H. S. Hawks . . • • . . . . • • . . . . .  912,958 
Button for suction cups, H. R. Priest • • •  ' . . .  912,977 
Buttou machine, W. H. Hargraves • • . . . • • . •  912,674 
Cabluet, commodity, J: H. Boye . . . . . . . . . . . 912,797 
Cabinet. measuring, J. M. Sauser . . . . • . . . . •  912,896 
Calculating machine, W. P. Quentell . . . . . . .  912.729 
Can, J. U. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . 912.526 

the same situations circular disks, images of The "Father of Phonography" received a 
the sun, are formed. In- the case mentioned meager education, being compelled, on account 
above, the windows must have been rather dusty, of delicate health, to leave school at the age 
so that the window became a series of small of thirteen, and his diligent and painstaking 
apertures in its elfect upon the '  sunlight, and elforts to perfect himself in the use and pro­
crescent images, were seen. We should always nunciation of English are brought out in a 
see images of the sun on the fioor but for the most interesting manner in this "Life." Pit­
fact that they usually overlap each other. They man's first elforts in teaching shorthand and 
a re always there and may often be distin- the circumstances which led to his inventing 
guished along thll edges of a place where sun- the modem system of "sound writing" are 
light fal ls on the fioor of a room. This matter told in a comprehensive manner. Teachers ' of 
is rarely mentioned in textbooks of physics phonography will find this book Invaluable, 
now-a-days. The textbooks rarely give interest- and it will inspire all stUdents of stenography 
ing applications of prmciples to occurrences with a high ' regard for their chosen vocation 
in nature, but limit themselves quite too much and a desire to attain greater proficiency in 
to abstract statements of principles. Many this most useful profession. The book is fully 
textbooks are dry as dust for this reason. The illustrated with half-tones, engravings, and 
case of images of the sun in an eclipse, is to be cuts showing the development of phonography. 
found in Deschanel's "Natural Philosophy" 
under "Shadows " It would be a great im- / 

Can capping machine, V. Campbell . • . • . • . •  912,539 
Can righting machine, S. Brower . • . . . . . . • • .  912,535 
Can stralghteulng machine, R. A. Hutchison 912.377 
Candle protector, B. F. H. Dawson . . . . . .. . . .  912,821 
Car, E. S. Bucknam . . . . . . . . . . . .. . . . . . . . . . . 912.983 
Car coupllng, J. H. Strlcklan . . . . . . . . . . . . . . . 912.436 
Car delivering apparatus, railway, H. Hoff-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,678 
Car door stay roller, H. E. Keeler . . . . . . . . .  912,382 
Car fan, FItzgerald & Devltalis . . . . . •  -. . • . • •  912,553 
Car fender, automatic, H. C. Jordan . . . . . . . 912,574 
Car fender, street, G. H. Bolduc . . . . . . . . . . . 912,530 
Car seal, P. W. Ellis . . . . . . . . . . . . . • . . • . • . . .  912,947 
Car, street, C. O. Birney . . . . . . . . . . . . . . . . . . 912,792 
Car undertrame, A. Becker, 

912,275, 912,276. 912,439, 912,440 
Cars. etc. , antlfrlction bearing tor railway, 

E. S. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,519 
Carbureting apparatus 011 feed, A. Graud-

, jean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912.468 
Card tollower, E. C. Holland . . . . . . . . . . . . . . .  912,571 
Card, record, J. Maclagan . . . . . . . . . . . . . . . . • .  912,969 
Cartridge extracting and loading device, A. 

Bengtson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,643 
Casting plant, Patterson & Neumann . . . . . . . 912,406 
Chain construction. B .  Goodman . . . . . . . . . . . .  912.837 
Chain links, manufacturing, J. M. Dodge . • .  912.982 
Chair reclining attachment, F. E. Barnlckle 912 ,354 

provement if all textbooks of science directed INDEX 
the attention of the student more to concrete 

OF Ohair tilting device, M. E. Stockwell . . • . . .  912,505 INVENTIONS chec�h�hu� . .  ����� . �.":� . �����: . . �: . . ��.��
l
: 912.591 

applications of his study to be seen in nature, For which Letters Patent of the 
Check controlled device, K. B. Miller . . . . . .  912.397 
Chimney cap, adjustable, G. H. Kramer • • • •  912,578 
Chopper. See Food chopper. often close at hand, as in this particular case. 

( 12013 ) J. T. R. writes : I have a 

primary battery of eighteen cells ; two series 
of nine connected in multiple, i.e., two positive 
and two negative wires connected. These are 
used to charge a secondary battery of three 
cells of chloride accumulator. The voltmeter 
in<!lcates 6.6 volts at storage battery and 6.5 
volts at terminals ' of primary battery� Is my 
primary battery large enough, and what should 
be the potential of the charging l'Ilant described 
above ? A. A storage battery should have a 
charging current with a pressure of 2 l1.!  volts 
per cell. Three cells require 7l1.! volts. The 
maximum charging rate should be 6l1.! amperes 
per square foot of surface of positive plate, 
reckoning both sides. You probably fall short 
in both pressure and current. 

United States were Issued 
for the Week Ending 

February 1 6, 1 909, 

Chuck, E. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912.448 
Chuck, J. A. Leland . . . . . . . . . . . . . . . . . . . . . . . 912,582 
Chuck, automatic nipple, M. C. Seren . . • . • .  912,421 
Chnck, nipple, M. C. Seren . • . . • • . . • • . . • • . .  912.420 
Ohnrn, W. Brockette . . . . . . . . . . . . . . . . . . . . . . . 912,279 
Churn, H. Johnson . . . . . . . ,' . . . . . . . . . . . . . . . . . 912,852 
Chute, compound, G. A. Long . •  ' "  • • • . . • • • • 912.389 
Circuit closer, W. E. Hubbard . . . . . . . . . . . . . . 912,848 

A N D  B A C H B B A R  I N a T H  A T D A T B g�:�ln��:�:�is:: f· M�o
��iJipso'; : : : : : :  ��:n+ 

Clock, E. El. Dungan . . . . . . . . . . . . . . . . . . . . . . .  912,833 
[See note at end of list abont copies of th� patents.] Clock Instalment, watchman's, O.  Ill. Haus-

burg . . . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  912,957 

Acetylene generator, C. R. Jenne . . . . . . . . . . 912,572 
Advertising novelty, R. Naumann . . . . . . . . . . 912,402 
Agitator, D. H. Sherman . . . . . . . . . . . . . . . . . . .  912,628 
Air and gas compressors, F. E. Norton . . . . .  912,975 
Air brake apparatus, H. M. P. Murphy, 

912,317, 912,712, 912,714 to 912 ,717, 912,973 
Air compressor, O. P. Oraker . . . . . . . . . . . . . . . 912,882 
Air expanding menns, compressed, R. S. 

Cates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912.647 
Alarm clock, C. F .. senbek . . . . . . . . . . . . . . . . . .  912,4114 
Album and sheets therefor, C. F. Engstrom. 912,656 

Clocks, receptacle tor keys for watchmen's, 
F. Hardlnge . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,312 

Closet seat, Ill. L. Delany . . • . . . . . . . • • • • • • • .  912.824 
Cloth bolt beard, W. W. Taft . . . . . . . . . . . . . . 912,630 
Oloth laying machine, C. C. Schneider . . . . . .  912,738 
Clothes drainer, H. Ill. Taylor . . . . . . . . . . . . . .  912,331 
Clothes line slack adjuster, A. Helsterkamp. 912,566 
Clutch, E. Bodmer . . . . . . . . . . . . . . . . . . . . . . . . . 912,358 
Clutch, Ill. H. Sherboudy . . . . . . . . . . . . . . . . . . . 912.741 
Cock, T. M. Gleason . . . . . . . . . . . . . . . . . . . . . . .  912,466 
Cock, ball, L. B. Thore . . . . . . . . . . . . . . . . . . . .  912,632 
Cock, gage, J. Olsson . . .. . . . . . . . . . . . . . . . . . . 912 ,604 
Cock, stop, Hoelscber " Gavin . . . . . . . . . . . . .  912,569 
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Coin holder. R. W. Shaw . . . . . . . . . .  , . . . . . . .  912, 423 
Coke ovens \, fh coal , apparatuB for charg-

ing, W. J .  Jenkins . . . . . . . . . . . . . . . . . . . . .  912,964 
Comb, A. C. Becken . . . . . . . . . . . . . . . . . . . . . . . 912, 355 
Concrete pipe structure, reinforced, H. R. 

MCMahon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912 ,31 8 
Concrete tie, N. P. F'randsen . . . . . . . . . . . . . . . 912.663 
Concrete water pipe or conduit, reinforced, 

J. M. Phelan . . . . . . . . . . . . . . . . . . . . . . . . . .  912 ,885 
Controlling mechanism for machines acting 

on sheets or Signatures, H .  P. Kendall . 912.965 
Connecting rod , J. C. Bird . . . . . . . . . . . . . . . . . 912. 791 
Cooking utensil. steam, C .  H. Stage . . . . . . . .  912 ,912 
Copy holder, W. A. Olive . . . . . . . . . . . . . . . . . . 912',405 
Corset, C. H. Schopbacb . . . . . . . . . . . . . . . . . . .  912,624 
Corset. maternity, H. S. Anderson . . . . . . . . . . 912,769 
COttOIl cbopplng macblne, E. A. McReynolds 912 ,875 
Cotton press tamping device, S .  S .  Ray . . . . . 912.889 
Coupling or connector. W. E. Benson . . . . . . . 912, 788 
Crane, radius counterbalance, W. Van Wie . 912,335 
Crate. G. E. Jackson . . . . . . . . . . . . . . . . . . . . . . . 912 . 682  
Crate, banana. I .  Albertellf . . . . . . . . . . . . . . . .  912, 437 
Cultivator, J. T. M iller . . . . . . . . . . . . . . . . . . . .  912 ,870 

The Best Results 
call only be obtained with the best 
aids. Hence the success always 
attending the use of our 

"STAR" LATHES 
k:���e:gr: ::3 I::l��Je=if� 

m.."",=�=91�i machine tool buiMing. Repeat orders �rolO home and forelgn governments 

�iii��:�lli ��� tfo� �!el�;�!i�rB��J these lathes. 

'rilE SENECA FALLS llU'G. co. 
69b Water St., Seneca Falls, N. Y. 

E ngi n e  a n d  Foot L at h es 
M AC H I "' E  S H O P  O U T F I T S ,  TOOLS A N D  
S U PP L I ES. BEST M AT E R I A LS. B E ST 
W O R K M A N S H I P. CATA LOG U E  F R E E  

SEBASTIAN LATHE CO . .  1 20 Cu lvert St. ,  C i n c i n nati .  O. 
Culvert pipe, C. O. Wold . . . . . . . . . . . . . , . . . . . 912,638 V d C t 
Curtain holder, C. H. Keyes . . . . . . . . . . . . . . . . 912,854 ee er DUn ers Curtain ring, ball bearing, J. W. Leslie . . . .  912. 476 
Cyanld briquets, making, J. Bueb . . . . . . . . . .  912, 538 
Dampening machine, J. W. Miller . . . . . . . . . . 912,592 
Dauber, R. L. McMurran . . . . . . . . . . . . . . . . . . .  912 , 7 1 9  
Dental articulator, G .  B. Snow . . . . . . . . . . . . .  912,748 
Dental matrix clamp, S. S . Carleton . . . . . . . .  9 12 ,810 
Desk table, C. H. Haberkorn . . . . . . . . . . . . . . .  912 .672 
Dispensing apparatus, P. C. Nestor . . . . . . . .  912,603 
Distributer, R . .rardine . . . . . . . . . . . . . . . . . . . . .  912,683 
Ditch digging macbine, J. Embleton . . . . . . . .  912 , 937 
Di tching machine conveyer. I. N. Long . . . . . 912,390 
Doll , sleeping, I .  O. Wear . . . . . . . . . . . . . . . . . . 9 1 2 , 637 
Door bolt operating means, J. Jackson . . . . . .  912,379 
Door fastener, Sliding, D. W. Alderman . . . .  912,930 
Door fastening means, J. Jackson . . . . . . . . . . . 912,378 
Door knob or handle lock , A. Marlon . . . . . . . 912,587 
Door lock, F. P. Pfleghar . . . . . . . . . . . . . . . . . . 912,884 
Door spring. A. M. Barnett . . . . . . .  ' , ' 

. . . . . . .  912 ,933 
Door stop, E. C. Scruggs . . . . . . . . . . . . . . . . . . . 912,326 
Doubling and winding macblne, . Hoyle & 

Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912 , 847 
Dougb molding macblne, Loesch & Bohme . . . 912,695 
Draft equalizer, N. Fryman . . . . . . . . . . . . . . . .  912,461 
Draw bar carrier, A. D . McWborter . . . . . . . . 912 , 876 
Draw gear or draft rigging, A. E. Ostrander 912,723 
Dra wer, drop, H. Smithson . . . . . . . . . . . . . . . .  9 1 2 , 328 
Dmwer lock, E. C. Holland . . . . . . . . . . . . . . . .  912, 570 
Draws tring, I .  A. Donohue . . . . . . . . . . . . . . . . .  912,830 Dl'h·�\fckm��������: • .  

V.8.1:
i���� . ,

s
.
p
.
e
.e.
d
.
, 
. .  �: . ,h.i: 9 1 2 , 736 1 

Drum beatel', C. W. & A. H. Nuss . . . . . . . . . 912,404 
Duplex or master key lock, P. F. Augen-

hraun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912, 773 
Dust separator, C .  H. Keeney . . . . . . . . . . . . . .  912,686 
Dusting and sweeping appliance, pneumatic, 

C. J. Barvey . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Dye, azo, A. Bergdol t .  . . . . . . . . . . . . . . . . . . . .  . 
Earth closet, .T. R. Koons . . . . . . . . . . . . . . . . .  . 
Eccentric, shifting, P. Giebler . . . . . . . . . . . .  . . 
Egg case, M. E. Van Luven . . . . . . . . . • . . • • . .  
Eggs, I)reserving, J.  D. Smithers . . . . . . . . . .  . 
Electric conducto,l' . S. G. Brown . . . . . . . . . . .  . 
I�lcctl'ic generator, dynamo, J. O. Heinze, 

.Tr. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . .  
Elect ric l ight socket .  M .  Norden . . . . . . . . . . .  . 
Electric log, J. H. Cuntz . . . . . . . . . . . . . . . . .  . . 
Electric machine field structure, dynamo, A .  

9 1 2 . 956 
91 2 ,356 
9 1 2 , 856 
9 1 2 . 836 
91 2 . 922 
91 2 , 909 
9 1 2 ,801 
9 1 2 , 565 
912, 720 
9 1 2, 291 

B. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,551 

to register reciprocating 
movements or revolu­
tions. Cut full size. 

Booklet Free. 

VEEDER MFG. CO, 18  Sargeant St., Hartford, Conn. 
Oyclomet.ers, Odomete·rs. 
TachO'meters. Oounters 
and Pine Oastilru}s. 
Represenkd in Great Britain by 

Messrs. MAUKT &: Co., Ltd., 6 
City Road, Jo'lnshulJ Square, 
London, E. C., England. 

(PATENTED) 

Our GAS CONTROLLER stops 
that Blowing and Breaking 
Mantles and will actually save 
you 1 5% to 30% on every gas 
bill. We guarantee it. 

Aa-euta Wanted Lasts a lifetime and needs no atten-
tion. !'Io �=.se after attached. Drop a poolal and leI us 
send pnces. Write us today: References. any hank. in Chicaao. Gas Users Allociation, 573 Madison Street, Chic:aco 

T H I S ____ .. 

GRINDER 
Has no pumps, no valves. No 

piping required to supply It with 
water , Alway! ready for use. Sim­
plest in constructiun. most efficient 
In operation. Price will interest you 

W. F. & JNO. BA RNES CO •• Established 1812. 
1999 Ruby St.. Rockford, Ill. 

. Electric motor control ler. R. L. �funson . . . . . 912,871 
EleC�����r�

p�aratl�s ,
. :

o
.
in

. :
ont:�lIe.

d ,  
. .  �' . .  �: 912,734 

Have You Seen The Perfection Wrench? Electrical clutch and brake, Steckel & 
Tbomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,504 

Electr ical device or machine, coin controlled, 
J. Weiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912, 924 

Electrolytic cell for separating constituents 
of a mixture of metal or an alloy, H. 
Lacroix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,859 

Elevator safety device, W. P. Groom . . . . . . .  912 , 560 

'rbe newest and best wrencb made. All  steel. Great strength. Instantly adjusted. Easi ly  and quickly operated. Positive grip. Immense time, 
y:t'ob�*:,b'lf8t��JnB:s� ,��e�ouDl�,dt�Ele:.:�bJ;er�� 
for sale. Must be seen to be appreciated. U You'J J  want one when you see it. " For circular a.ddress 

Engine, etc. , ' Indicator, steam, B. H. Hop· THE PER F E C 'J'IO N W REN C H  CO M PA N Y  

Engl�,�,
s
��v'-r�o�' 'speed ';e'gula'ti�g' 'd"�I'ce; ' :r: 

912 ,680 Box 426 G, Port Chester, N. Y. 
E. Kimble . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Eng�ne packin.g, rotary, M. H. Hulings . ' . . . . 
Engine reversmg gear, A. Runnion . . . • • • • • •  
Excavator, C. H. Caleson . . . . . . . . . . . . . . . . .  . . 
Explosive engine, C. M. Steely . . . . . . . . • • . . .  
Extension clamp, A .  L. Cobb . . . . . . . . . . . . • • .  
Extractor. See Pel'colator and extractor. 

912,689 
912, 963 
912, 893 
912,806 
912,751 
912, 543 

Fan, F. Gerber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 2 ,464 
Fan and pump. centrifugal. G. M. Capell . . .  9] 2 ,362 
Feed bag, K .  L.  W. Grasnick . . . . . . . . . . . . . .  912.952 

�:��e 
b
��s�

u
��g

rt
�n�bo�' t:���of�';, ' 'r\< ' Blb'-r: 

9]2,548 
stine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 2 ,790 

Fence stretcber ,  Haynes & Cocker . . . . . . . . . .  9 1 2 , 845 \ 
Fertilizer distributer, W. P. Smith . . . . . . . . .  912 ,431 
Fiber, appara tus for handling tbe electro· 

lytic products of brine in the treatment 

J A G E. R  
4-Cycle 

Marine 
E.ngines 

Skillfully desl"ned and weil 
bullt. Single ]ever contrOl, com-bining automatic carburettor 
with spMk advance. Develops 
wide speed ranze and reliabillty 
under most trying ' conditions 
Size. a to 60 n. p. Send for entalo". 

CHAS. J. JAGER C O .  
2 8 1  Fran k l i n ,  cor .  Batle rymarch 51. 

Bost o n .  M ass, 

of, Wentwortb & Larchar . . . . . . . . . . . . . .  912 , 339 ----------------------
GOE9 LI K E  SIXTY $60 SJ: LLS LI K E  S IXTY 

Fiber, handling tbe electrolytic products of 
brine in the treatment of, Wentworth & 
Larcbar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,340 

File, account, Schmidt & Huwe . . . . . . . . . . . . . 912,419 
Filling material for reaction spaces, O .  

Guttmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 2 ,310 
Filter plate, pressure, C. W. Merrill . . . . . . . .  912, 867 
Fire extinguishing system, automatic, J. B .  

Erwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 2 , 370 
Flsb ing rod , J. B. �'ischer . . . . . . . . . . . . . . . . . .  9 1 2 .552 
Fixture joint , sanitary. E. C. Stover . . . . . . . .  91 2,753 
Flat iron, electrically beated . Bolley & Root 912, 471 
Flour packer auger attachment ,  J. Pnllln- , 

gel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 2 ,410 
Flower pots: and like articles, detachable 

bail for, G. B. Hart . . . . . . . . . . . . . . . . . . .  91 2 ,472 
Flue dust in blast furnaces and preventing 

the forma tion of the same, effecting the 
precipita tion of, Atcherson & Siddall . . .  912 , 641 

Fluid c1utcb mechanism, C. W. Dodge, Jr . . 
912,652, 91 2 ,938 

Fluid gage, M. Martin . . . . . . . . . . . . . . . . . . . . .  9 1 2 , 393 
Fluid pressure cushioning device, C. E. 

Squi res . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,502 
Flusb ing tank, A. R. GUmore . . . . . . . . . . . . . .  9] 2 ,665 
Food chopper, S. R. Munson . . . . . . . . . . . . . • . .  9]2,482 
Foot and body warmer, portable, F. Batter . 912 , 527 
Force feed lubricator, C. C. Wakefield . . . • . .  912,337 
Fruit packing device, E .  F. McLaughlin , . . . . 912,874 
Fuel, artificial , Foreman & Tbornton . . . . • • .  9 1 2 , 554 
Fur stretcher. adjustable, H. P. Hansen . . . . 912,311 
Furnace, S .  Dewhirst . . . . . . . . . . . . . . . . . . . . . . . 912 ,828 
Furnace casting apparatus, blast, M. Ktlleen 912,688 
Furnace fuel conveyer, E. Anderson . . . . . . . .  912 ,931 
Furnace pan, T. C. Evans . . . . . . . . . . . . . . . . . .  91 2,980 
Furnace regulating mechanism , A. W. Pud-

dington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912 ,61 6 
Furnaces. device for the consumption of 

smoke In. A. Gropengieszer . . . . . . . . . . . .  91 2 ,561 
Furniture. school , W. Redmond . . . . . . . . . . . . . 9J 2. 4 1 3 
Gaiter, H. Gohen . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 2 , 283 
Game apparatus, G. W. L. Edwards . . . . . . . .  91 2 ,547 . 
Game apparatus, J. Graves . . . . . . . . . . . . . . . . .  91 2 ,953 
Gume apparatus, coin controlled. R. F. Dow-

ney . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . 
Garment band, adjustablE' . C. E. Baker . . . .  . 
Garment fastener, G. H. Maurer . . . . . . . . . .  . 
Garment hanger, A. E. Larson . . . . . . . . . . . .  . 

9 1 2 . 654 
9 1 2 . 642 
9 1 2 , 707 
912, 388 

Garment receptacle attachment, G. H .  
Wheary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 2 ,342 

Garment supporter, C. J. Wblte . . . . . . . . . . . .  912, 517 
Garter, W. M .  McCafferty . . . . . . . . . . . . . . . . . .  912,718 
Gas burner, W. V. D. Kelley . . . . . . . . · . . . . . .  91 2 ,576 
Gas burner, three·way natural , J. O'Neil . . .  9 1 2 , 881 
Gas fixture adjustable pilot light attacb-

·ment ,  G .  Gilcber . . . . . . . . . . . . . . . . . . . . . .  . 
Gas from coal, ma nufacturing, B. Tbiemicb 
Gas generator, acetylene, G. E . J'ohnson . . . .  
Has manufacturing and mixing apparatus, 

91 2,304 
9 1 2 . 509 
912,380 

Loomis & Pettibone . . . . . . . . . . . . . . . . . . . .  91 2 ,698 J 
Gas producer, G. Hatton . . . . . . . . . . . . . . . . . . .  9 1 2 . 373 
Gas producer, E. Lawrenz . . . . . . . . . . . . . . . . . .  91 2,580 
Gas purifying apparatus, J. Levey . . . . . . . . . .  912 , 694 
Gas retorts, etc . ,  apparatus for discharging 

coal, C. Hollander . . . . . . . . . . . . . . . . . . . . . .  912,679 
Gases to gas engines, making and del her-

ing mixed, Loomis & Pettibone . . . . . . . . .  9 1 2 , 699 1 
Gasolene engine, rotary, D. H. Thompsou . . .  91 2 ,332 
Gate fastener, J. H. Tschlrley . . . . . . . . . . . . .  91 2 ,333 
Gear cutting machine, W. B. yates . . . . . . . .  ' 9 1 2 ,349 1 
Gear operating device, F. Schorno . • . . • . . . . .  912,494 
Gear, reversing, W. A. Slusber . . . . • • . . • • . . .  912 ,498 
Gear, running, W. Shaw . . . . . . . . . . . . . . . . . . .  912,424 

SE LLS FOR SIXTY 
I LS O N  

O N  TIMELY TO PICS 

Price 1 0  Cents each by mai l  
ARTIFICIAL STONE. B y  1, .  P. Ford. A 

paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI· 
CAN SUPPLEMENT 15 00. 

THE S H RIN KAGE AND WARPING 
OF TIM BER. By Harold Busbridge. An 
excellent presen tation of modern views ; 
fully iIIu strated. SCIENTIFIC AMERICAN 
SUPPLEMENT' 1 5 00. 

CONSTRU CTION OF AN I NDICAT­
ING OR RECO RDING TIN PLATE 
ANE ROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated . SCIEN­
TIFIC AMERICAN SUPPLEMENT 1 5 00. 

DIRECT-V ISION S PECTROSCOPES. 
By T. H. BlakeSley, M .A. An admirably 
w ritten. instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE­
MENT No. 1493. 

HOME M ADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con­
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 7 20 and 7 9 3  de­
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fu l ly described and illustrated i n  SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 8 6 5 . 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con-
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 7 5 9. 7 61. 7 67 . 641. 

Price 1 0  Cents each,  by mai l  
Order through your newsdealer or from 

Gearing, multiple speed, N. B. Runnals . . . .  9]2,418 
Glass etcb lng machine, A. B. Knight . . . . . . .  91 2 , 386 MUNN ®. COMPANY 
Glass goods, manufacture of ornamental, c. I 361 Broadwa.y C. Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 2,426 
Glass, wired, E. B. Gibert . . . . . . . . • • . . • • • • . 912,9110 '-_________________ -' 

New York 

Grain products to composite forms of food. Piano hammer, J. W. F;. Laker . . . . . . . . . . .  . .  
machine for redUCing, H .  D. Perky . . . . .  912,976 Piano practice muffler, E. J .  Dawson . . . . . .  . 

Grease cup, P. G. Leistner . . . . . . . . . . . . . . . • .  912 , 693 Picture mount, H. D. SteLTick . . . . . . . . . . . .  . Grinding machine feed table. J. MUler, Jr . •  912, 593 Pie trimmer and crimper, E. G. Min lleman . Grindiug machine, lens, L. Wilhelm . . . . . . . .  9 1 2, 5 1 8  Pile driver, W. J. Boy . . . . . . . . . . . . . . . . . . .  . Gun, spring, H. C. Laudel'milch . . . . . . . . . . . .  912,968 Pile or plush fabdc, B. H. Gledbill . . . . . . .  . Hall' curler, F. A. Goodykoontz . . . . . . . . . . . . .  912,839 Pipe cap, vent, G. J. Debn . . . . . . . . . . . . . . .  . .  

9 1 2 , 860 
9 1 2, 294 
912, 32U 
9 1 2 , 7 0'J 
9 12 ,962 
9 1 2 . 666 
912 ,823 Hair waving iron, J.  C. Bradley . . . . . . . . . . . .  912,531 Pipe carrier  foundation top, C. L. & L. C. 

Ii:��to��.���i.�"�!�t�b1�;I?�r�e: .� . .?:���: :�::�:: �:�t�f�H'���i' ���i;��i��ii:�I�: : �: : �:  m;��� 
�:�

ne
:�d

S
h;:.t:n��P'g:fhe�·r l!,'i:'d

to�oad��: ' 1: 912,374 Pi 
V�shardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 2 . 336 

Peterson . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  912 , 61 1  Pi�ron 
hr
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Offterdiuger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,320 �1:���r:U��
h
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: : : : : : : : : : : : : : :  Heating system, low pressure fluid, E .  H. Planter marker Ufter, L. McDaniel . . . . . . . .  . Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,467 Planter seed S F D ke Heel , H. R .  Manz . . . . . . . . . . . . . . . . . . . . . . . . .  912,479 Planter: seed: W. A. ftoc�;�eli : : : : : : : : : : : : : 
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. '. ': . .... .. .. . :. : �i�:��� Plaster board, K. Friedman, et al . . . . . . . .  . . 

High speed brake, W. B. Maun . . . . . . . . . . . . . 912,392 �l��, a�ge:f:J.P'W. �: t;a�::.P.��I� : : : : : : : :  : 
����� �����Se�'G�'J

S
W'e�':,� '' '' ''

'' '' '
'
'
'
'' '' ':' ':' '' '. : m:u� Pneun:at ic spring, W. H. Humphreys . . . . . . . 

Horses and ca ttl� in case of fire, device for ���:�� �1����� JO DW 
WJ�����" ' " ' ' ' ' ' ' ' ' ' '  releaSing, G. W. Mayberry . . . . . . . . . . . . . 912,972 Poultry marke�, L. J: Davi s . : " : : : : : : : : : : : :  Horseshoe, E .  K .  Powell . . .. . . . . . . . . . . . . . . . . 9 1 2 , 614 Power transmitter, D. Willlamson . . . . . . . . . . Horseshoe, Moser & SchwaIger . . . . . . . . . . . . .  912 , 71 1 Printing frame N H Baird Horsesboe and calk, S. Gordon . . . . . . . . . . . . .  912 ,667 1 Printing gage W ' Duke 

. S� . .  "��d" W· Horseshoe, soft tread, F. C" Limbocker . . . . . 912,583 Duke, Jr. ' . . . . .
.
. . . . . . .  .' . . . . : ' . . . . . . . . . .  : Hose . and pipe coupling, UUlon. W. L. Can- Printing press, G .  E. Pancoast . . . . . . . . . . . .  . mff . . . .  : . ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,809 Printing press, J'. E. Angel . . . . . . . . . . . . . . . .  

91 2,71 3 
9 1 2 . 277 
91 2 , 7 66 
91 2 , 396 
912, 484 
91 2 .296 
9 1 2 , 89 1  
91 2 ,664 
912,808 
912,307 
9 1 2 , 37 6  
912,344 
91 2 ,457 
9 1 2, 820 
9 1 2 , 345 
9 1 2 ,524 

9 1 2 . 945 
9 1 2 , 724 
91 2 , 771 Hose clamp, 'I. Barber . . . . . . . . . . . . . . . . . . . .  912,955 Printing press adjustable platen C A Hose rack, R, D. ';Vlrt . . . . . . . . . . . . . . . . . . . . . 912,928 Pinkham . . . . . . . . . . . . . . . . . . .  . ' . . . .

.
. . . .  : 91 2 ,72:1 Hulling machine, nce, F. G. Dieterich . . . . .  912 , 449 Projection apparatus W F Folmer 9 1 2,299 Hydrocarbon burner, A. W. Stralght . . . . . . . .  912,506 Pulley, expansible. C. F.' B�njamin . : : : : : : : :  91 2 .442 Ice cream freezer, T. M. Belknap . . . . . . . . . .  912,787 Pump L K Pulliam 91 2 888 Ice . machl�e, J. C.  McCall . . . . . . . . . . . . . . . . .  91 2,873 Puml" co;'nectfon C L" B�sti�� ' . . . . . . . . . . .  9d274 19mtion t Imer, C. Smtz . . . . . . . . . . . . . . . . . . . .  91 2 , 906 Pump head H 'F 'St';ry 

. " . . . . . . . . .  
9]2 984 InCinerator, G .  Allen . . . . . . . . . . . . . . . . . . . . . . .  912,521 Pump multiple' I�pelle 

.
; "E" · G 

. . . .
.
. . . . . . .  

91 2
'
954 Indicator. See Engine, etc. , indicator. Pum 

' . . f, .'-\. . . uy . . . . . . . .  . , 
Indicator for, hire or other veh�cles, auto- Pumg �i��I�,

g
��ttei-

i
,
d
'E':' o�·F�is:.�I� : : : : : : :  &}�:�� matic tue, A. Seiman . . . . . . . . . . . . . . . . •  9 1 2 , 899 Pumping power F �f Le 912 475 Inbaler, P. W .  Shute . . . . . . . . . . . . . . . . . . . . . .  9 1 2 , 742 Purifier attach�ent, n:.iddI1�gs; · ii .

. i::ie�';';� : :  9 1 2 : 649 

f��ec'�;;,tlde °or
N

y}��
. 'l;;�t"ri�is: ' ;';�cbi';'" f�� 912,880 Purse, C . . Eulnger . . . . . . . . . . . . . . . . . . . . . . . . . .  91 2 ,451 

distributing dry, '1'. D. Ware . . . . . . . . . . . 9 1 2 , 635 �y�fgrapb lcal device, E. H .  & Malmquist . . 91 2,702 
Insulator for electrically charged wires, S .  aJ bond. C .  R . StUl'dE'jvan t .  . .  , . . . . . . . . . . . .  9 1 2 . 91 6 

J. Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,364 Rall clamp, guard, C , . E. Scruggs . . . . . . . . . .  9 1 2 , 626 

Insula tor, high tension, J . K. Soden . . . . . . . .  9]2,501 Ra , guard, J. Ferguson . . . . . . . . . . . . . . . . . . .  9 1 2 . 453 

Interna l  combustion engine, C. E. Duryea . . . 91 2,546 Ra�l �otnt , G'. See.ma�n __ . . . . . . . . . . . . . . . . . . . . 91 2. 495 

I ron and steel , melting pig, H. A. Evans . . . 912 ,298 Rui
l Jo�nt, .T. Gtcze\\ ski . . . . . . . . . . • . • • • • . . . .  9 1 2 . 558 

I ron. tOl'ch , and portable light, combined Rn I jo!nt ,  A .  L. Stanford . . . . . . . . • . . . . . . . . .  91 2 .750 

soldel'lug, A. Harf . . . . . . . . . . . . . . . . . . . . .  912,673 Ruil jo!nt .  H . S. S�af�r . . . . . . . . . . . . . . . . . . . .  9 1 2 . 901 

Ironing board .  W. J. Nelson . . . . . . . . . . . . . . . .  91 2,31 9 Un!1 jo !nt .  K A. Sta l k . . . . . . . . . . . . . . . . . . . .  91 2,91 3 

Ironing board, J. Kepple, Jr . . . . . . . . . . . . . . . .  912,853 Ra I l jomt ,  E. C, . W l lnhrollgh . . . . . . . .  : . . . . . . 91 2 . 926 

I roning machine, T. A. Elph ick . . . . . . . . . . . . . 91 2, 450 Rull jOint, compromise, V. C.  Arm�tI ong- . . .  912 .640 
JOinting machine, Thomas & Solem . . . . . . . . .  9]2,918 Rnll reversible guard, guard, Remoehl & 
Kiln cbain tension device, sintel'ing, C. H. Weaver . . . . . . . .  , ' . . . . . . . . . . . . . . . . . . . . . . 91 2 . 61 8 

Fettel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 2 , 550 Rail stay, J. M. Val! . . . . . . . . . . . . . . . . . . . . . .  9 1 � .334 

Kluematograph, B. J. Crudge . . . . . . . . . . . . . .  912,365 Railway bloc.k signal sy�tem . J. P. Fra.nce . .  9] _ . 37 1 

Knife attachment, C. J. Hagglund . . . . . . . . . 912 ,469 Railway CU I  saff'ty a Ir bJ'ake apphancf' . 
Knockdown box or case, J. Q. Matthews . . . .  91 2,590 Bacot & . A I·den . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 2 . n�2 

Lace holder, C. Nesbit . . . . . . . . . . . . . . . . . . . . .  912, 602 Ra!lway �l 1 l slon preventing 1evlce, F. Wol f 9 1 2 ,346 
Ladder combination extension and step P. Ra!lway f l og .  Remoehl & . " eaver; . 91 2. 6 1 9 .  9 1 2 , 62 1 

C. ' Plasterer . . . . . . . . . . . . . . . . . . . . . .  ' . . . .  912,409 Railway rail and crossmg, Remoehl & 
Lamp alarm, signal , W. IC Sparrow . . . . . . .  912,433 Weaver . . . . . . . . . . . .  ,' . . . . . . . . . .  , . . . .  " 9 1 2 . 620 

Lamp burner attachment,  C. Z . DavIs . . . . . .  91 2 . R 1 8  Railway safety brake deVice. J. F: Ho.ward. 912 .846 
Lamp ext inguisher,  Maes & Armijo . . . . . . . . .  912 ,864 RaUwa.y signal and train controllmg mpch-
Lamp fixture, electrical , N. lVeeks . . . . . . . . .  9 L � . i J � -t  amsm, Flora & Zorge . . . . . . . . . . . . . . . . . .  91 2 . 662 
Lamp socket, plural, R. B. Benjamin . . . . . . . 912 , 529 Railway swi tch, A. C. Matber . . . . . . . . . . . . . .  91 2 .480 
Lathe feed mechanism, J. R. Perrine . . . . . . .  912,609 RaIlway switch, G. Lange . . . . . . . . . . . . . . . . .  91 2 .861 

Lawn sprinkler, R . C. Sanders . . . . . . . . . . . . . .  912,493 RaI lway SWI tch ,  street. Snell & Dole . . . . . . .  91 2 .747 

Lawn trimmer, J. R. Place . . . . . . . . . . . . . . . .  912,408 RaHway t Ie ,  L. J . . RIegler . . . . . . . . . . . . . . . . .  91 2 ,731 

Lemon squeezer, A. J. Bennett . . . . . . . . . . . . .  912,443 RaHway tie and ral l fastener, metalliC, Voe-
Lifting jack attachment, Sasser & McDonaid 912, 737 geli � Rosenbpl'g . . . . . . . . . . . . . . . . . . . . . .  91 2,761 

Lime, apparatus for making sucrate of, J. Ral Iwa� t iP and ra l \  fastener, combined' me-
I') ... F. Pool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912 ,887 . talhe. VoegeJ.i &' Rosenberg . . . . . . . . . . . . . 9' . / 60 

Line holder, J. N. Landl·y . . . . . . . . . . . . . . . . .  912,387 RaI lway tie, metal ,  F. Timmons . . . . . . . . . . . . 9J 920 
Liquid feeding device, W. F. Bostocl: . . . . . .  912,794 Railway tie , steel . Beaudet te & .Snowdon . . .  91 2 , 785 

Liquid cooler, rota table. Brunner & HiggIns. 91 2,281 RaI lway tracks, means for l evel Ing and fin-
Loading machine, F. K. Holmsted, reissue . .  12,919 tsh ing surfaces of ballasted, T. S. Caf-
Lock, Sohni & Mehl . . . . . . . . . . . . . . . . . . . . . . . .  912 ,9 1 0 ferty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 2 . 282 

Locomotive, a rticulate-d, S. M. Vancluin . . . .  91 2 . 923 Ratchpt wrench. G. Bald,�rjn . . . . . . . . . . . . . . . .  91 2 .777 

Locomotive engines, H. 'V. Garratt . . . . . . . .  912,303 Ratchet w l'e-nch . combtna �lOn .  F. E .  Walden. n 1 2 . �3R 
Locomotive mattress, integral, R. V. Matti- Razor· safet�'. P .  H .  Uns1Tl,.,ger . . . . . . . . . . . . . .  9 1 2 . G3::J 

son , Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,97 i Rf'frIgC'ration s,\·stpm. R. li . l\fassa . . . . . . . . .  9 1 2 . 81)(; 

Loom, J. J. Grogan . . . . . . . . . . . . . . . . . . . . . . . .  912,30[' Refrlgeratol· . G . �·fey . . . . . . . . . , . . . . . . . . . . . .  9 1 2 , 868 

Loom. automatic filling replenishing, M. L. Register. SE'f' Vphl<?le fare regIster. 
:stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,435 Reg.lstering mechanism, F. L. Oross . . . . . . . . 9 1 2 . 544 

Loom filling stop signaling device, A. E. ReSIlient wheel,. Glaser & OI'en . . . . . . . . . . . .  91 2 .305 
Rboades . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 2.415 RespI rator and mhaler. comhlned . H. Brat . .  9 1 2.532 

Loom let-olI mechanism, J. Northrop . . . . . . .  912,722 Retort, R. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . 91 2 . 644 
Loom let-off mechanism, Draper & Wood . . .  912,942 Reversing ,!,ecb.ni �m, H. A. Budde . . . . . . . . . 91 2 . 360 
Loom needle motion, pile fabrlc , J. A. Clark 9 1 2. 648 R!m engagmg deVICe, H. T. Andrew . . . . . . .  9 1 2 . 770 

Loom piCk ball cover, T. Nevill . . . . . . . . . . . .  912, 403 R,veting machine, G. Erm�I . . . . . . . . . . . . . . . .  91 2 .297 

Loom thread parting mechanism, A. E. Rotary engine, L. L. I&wl S  . . . . . . . . • . . . . . . . 91 2}n 5 
Rhoades . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,416 Rotary engine. Ford & Helmer . . . . . . . . . . . . .  9 1 2 .948 

Mall bag catching and delivering apparatus, Saddle, top roll , E. Dixon . . . . . . . . • • . . . . . . . .  91 2 . (l;)0 

C. A. Slpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912 ,907 Safe door, J. M. Ailen . . . . . . . . . . . . . . . . . . . . .  91 2 .768 
�faU carrier A W Riggs . . . . . . . . .  9 1 2 979 Safe structure, G. A. Hattersley . . . . . . . . . . . .  91 2. 473 

�lailing card, coin: L. H. ·Cia;·k� : . .  : . . . . . . .  912:446 Sanitary nppliance, H. G. Brott .  . . . . . . . . . . .  9 1 2 .280 

Mallet, C. H. Bayley . . . . . . . . . . . . . . . . . . . . . . 912,784 Sasb cbain guide, U . G. HcQueen . . . . . . . . . .  9 1 2 . 4() 1  

Mangle, A. Musch . . . . . . . . . . . . . . . . . . . . .  _ . . . 912 ,872 Sasb fastener, E. L. Tho?'pson . . . . . . . . . . . . .  
,

91 2. 63 1 

Mantel I,anel ,  W. J. Gray . . . . . . . . . . . . . . _ . . . 912,670 Sasb bolder, G. A. Dowlmg . . . . . . . . . . . . . . . .  1 91 2 . 653 

Massage device. T. H. Midgley . . . . . . . . . . . . . 912,708 Sash o,Perating device. L. Ba l'blNi . .  91 2.779, " 91 2 . 780 
Mat, T. C. McPherson . . . . . . . . . . . . . . . . . . . . . .  91 2 , 600 Saw, mserted tootb. J. A. & G. H . Aup· 
Match box, R. E. Johnson . . . . . . . . . . . . . . . . . .  912,38] perle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 2.774 

�fatch safe, self-feeder, IC. E. Long . . . . . . . .  9 1 2 . 697 Sawmill dog, H. M. Lofton . . . . . . . . . . . . . . . . . 91 2 . 6!lG  

Mattress, M. Brown . . . . . . . . . . . . . . . . . . . . . . .  9 12 ,536 Scene-shift ing mechanism. B .  Roberts . . . . . .  91 2. 7H2 
Mattress, tilled, M. Fischman . . . . . . . . . . . . . . . 9 1 2 , 456 Screw, jack. J. H. & J. W. Hartley . . . . . . . .  9 1 2 . 1l7/\ 
l\fallsoleum construction, etc. , C. U. Dow- Senl, bag, E . .T.,- Brooks . . . . . . . . . . . . . . . . . . . .  91 2 . 5it-l 

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912 ,368 Seal, snap, E. J. Brooks . . . . . . . . . . . . . . . . . . . .  9 1 2 . 534 

Measuring implement, combination, E. C .  Seat, convert ible cushioned and non-cush-
Pattersou . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,607 loned, Barrett & Alter . . . . . . . . . . . . . . . . .  91 2 .781 

Measuring instrument tubular spring, '\\' . Sectional stand , F. G. Grimler . . . . . . . . . . . . .  9 ] 2 , 308 
Strube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,755 Seed ing machine automatic adjuster, H. F. 

Mechanical brake, D. C. Scbll l tz . . . . . . . . . . . .  912,1:25 peterding . . . . . . . . . . . . . . . . . . . . .  912, 825, 912,826 
Metal working machine. J. Hartness . . . . . . .  912,676 Seedl llg mach ines. means for operating fur-
Mill cooling device, t iu sheet, P. J. Wint- row openers of, H. F. D�terdlng . . . . . . .  91 2 ,827 

gens . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,764 Sewer constnlction block ,  C. H. Slocomb . . . .  91 2,428 
Mixing and kneading machine, R. T. Grif· Sewing lasting machine, W. Gordon . . . . . . . .  91 2,668 

fifths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 2,842 Sewiug machine b�1 ts .  means for and method 
Moistener, W. P. Cook . . . . . . . . . . . . . . . . . . . . .  912,815 of dlsl,la)'lng, J. H .  Boye . . . . . . . . . . . . .  : 912 ,796 

Mold, G. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 2, 528 Sewing machine spool holder. L. Scbrelher . .  9 1 2 ,739 
Mold, L. Diaz . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  912 ,829 Sewing machine thread controll ing mecban- _ 

Motive pow!\r apparatus, H. K. Hess . . . . . . . 912,567 Ism. W. M. Ammerman . . . . . . . . . . . . . . . .  91 2,522 
Motor, P. Stauch . . . .. . . . . . . . . . . . . . . . . . . . . . . . 912,914 Sbade bracket. extension, C. H. Luenlng . . .  912 . 700 
Motor commutator. A. J. PfalI . . . . . . . . . . . . .  912,612 Shade roll�r at tachment. J. V. Washburne . .  91 2 , 636 
�fuck cbannel forming tunnel track and Sharp pad .  attachable ,  S. P. Cleary . . . . . . . .  9 1 2 . 8 1 :1  

muck discharging car, combined, R. B. Sbeet del i vering mecbanlsm. R . Mieble . . . . .  91 2,395 
Sigafoos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912 .904 Sbeet feeding macblne controllfng mechan· , 

Music teaching device, L. A. Jaros . . . . . . . . . 912,685 ism. B. Gustafson . . . . . . . . . . . . . . . . . . . . . .  91 2,562 
Musical instrument, pneumatic sel f-playing, Sheet fe-e-ding machine p i le elevator, B. Gus-

L. B. Doman . . . . . . . . . .  9 12,366, 91 2 ,939, 9 1 2 , 940 tafson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 2.56.1 
Muzzle for dogs and other animals, W. P. Sheet metal pi l ing. interlocking, S. T. Fiero. 91 2 . 661 

Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912 ,703 Sheet piling. A. A. �'riestedt .  . . . . . . . . . . . . . . 912, 949 
Needle threader, J. K. Stockland . . . . . . . . . . . 91 2,915 Sheet pil ing and means for driving or slnk-
Nest, hen's, A .  L. Glass . . . . . . . . . . . . . . . . . . . 912,465 ing, the same. F. W. Skinner . . . . . . . . . . .  912,496 
Nitrobydrocu rbon composition, denstfy ing, J;'. Sheet piling 0\' othf'r structurnl elements, 

J. H .  Roewer . . . . . . . . . . . . . . . . . .  . . .  9 12 .733 locking the joints of adjacent units of, 
Nozzle, spraying, W. T. yard . . . . . . . . . . . . . .  91 2 ,520 F. W. Skinner . . . . . . . . . . . . . . . . . . . . . . . . .  91 2 .497 
Nozzle, spraying, F. & F. Koenigkramer . . . .  912 .691 Sbock absorhlng apparatus, W. H. Son . . . . . .  91 2 .749 
Nut blank making apparatus, H.  C .  Graham 912,669 Shoe lace fast�n�r. J .  W .  Knnuse . . . . . . . . . . 9 1 2 .690 
Nut lock, B. F. Pinson . . . . . . . . . . . . . . . . . . . . . 912, 407 Shoe lace snap fastener, H. S. Shafer . . . . . .  91 2 ,900 
Nut lock, W. H. Snavely . . . . . . . . . . . . . . . . . . .  912,499 Shoe lining . • J. Mitchell . . . . . . . . . . . . . . . . . . . . . 91 2,398 
Nut lock, J. Fahner . . . . . . . . . . . . . . . . . . . . . . . .  912,657 Shoe protector, A. Lendgren . . . . . . . . . , . . . . . .  91 2 , 862 
Objective. W. Zschokke . . . . . . . . . . . . . . . . . . . .  9 12,352 Show case, A. C . Ucker . . . . . . . . . . . . . . . . . . .  9 1 2 . 92 1  
Oiler, automatic. J .  L. Scbrode . . . . . . . . . . . . .  9 12 .740 Shredding macbine, W. B .  Camlnade . . . . . . • .  91 2 . 807 
Ore separator, electromagnetic, '1'. Charlton . 912, 363 S�uttfe, W. F. Claytou . . . . . . . . . L . . . . . . . . . .  91 �.935 

Ore treating furnace, universal, C. C. Med- SicklE' ,  J . A. Hpnry . . . . . . . . . . . . . . . . . . . . . . . .  91 2 . 375 
bery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,394 Sign ,  electric l ighted, Ziegler & Bartl ing . . .  9] 2 , 639 

Ores by fiotation, apparatus for separating, Sign, ilI l1mlnated. M. Norden . . . . . . . . . . . . . . .  91 2 , 7 21 
A. J. F. De Bava)' . . . . . . . . . . . . . . . . . . . . 9 1 2 , 783 Signal alarm. automatic, P. A. Brown . . . . . .  912 .359 

Ores, roasting, H. K. Hess . . . . . . . . . . . . . . . . . 912,568 Signal system, electric, V. L. Beeman . . . . . . 91 2 .786 
Ores, tl'eating, R. McKnlgbt . . . . . . . . . . . . . . .  9 12 ,485 Skinning and dissecting knife, F. L. Putney 912 .4 1 1 
Organ, E. Wrigb t .  . . . . . . . . . . . . . . . . . . . . . . . . . 91 2 , 767 Skit·t .  W. & S. Epstein . . . . . . . . . . . . . . . . . . . .  91 2 ,834 
Oscillation detector and rect ifier, G. W. Smelting, pyri tic, J. T. Carrick . . . . . . . . . . . .  912 , 540 

Pickard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 2. 61 3  Sodium carbonate, manufacture of hydrated, 
Oscillation receiver. G. W. Pickard . . . . . . . . .  912,726 W .  E. Ridenour . . . . . . . . . . . . . . . . . . . . . . . .  912,622 
Osteopathic table, W. M. Marseilles . . . . . . . .  912,588 Solid matter and liquids, agitating and sepa-
Package tie . H .  Barry . . . . . . . . . . . . . . . . . . . . .  912,782 rating mixtures of, .r. T. Carrick . . . . . . .  912,541 
Pad. See Beel pad. Sound reproducing Instruments, attachment 
Paper barrel staves, apparatus for making, for the horns of, O .  G. Rose . . . . . . . . . . .  912,735 

J. T. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . 912, 284 Spanner or tbe like, P. G. Taechi . . . . . . . . . .  912 .507 
Paper barrel staves, making, J. T. Collins . 9 1 2,285 Speed changing mechanism, B. Gmur . . . . . • .  912, 559 
Paper box coveriug machine, J. Aspenlei ter. 912,772 S"..ed mechanism, variable. P. N. Ramsey . .  91 2,487 
Paper Clip, C. W. Sanders . . . . . . . . . . . . . . . . .  912,895 Spinniug mach ine weigbt strap, E. Dixon . • .  91 2,651 
Paper package, S. Wbeeler . . . . . . . . . . . . . . . . . 9 1 2,762 Spool holder, S. Wertheimer . . . . . . . . . . . . • . . .  912.341 
Peanut picking machine, F. F. Ferguson . . . .  912,835 Spraying apparatus, Lamiell & Hurst . . . . . . . 91 2 ,966 
Peanut stripper, J. L. White . . . . . . . . . . . . . .  912 ,343 Spraying appliance, J. C. Ryan . . . . . . . . . . . . . 912 ,894 
Peg, turning. L. C. Becker . . . . . . . . . . . . . . . . . 912 , 441 Spring, F. B. King . . . . . . . . . . . . . . . . . . . . . . . .  9 12 . 855 
Pen automatic fountain attachment, C. A. Spring motor, H .  Scbroder . . . . . . . . . . . . . •  , • . .  912,625 

Faust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 12 .659 Steril izer and Irrigator, combination, M. H. 
Pencil sharpener, A .  B. B1y . . . . . . . . . . . . . . . .  912,357 Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,452 
Pencil sharpener, W. T. MaeHale . . . . . . . . . .  91 2,391 Stockings, knitting, J. Black . . . . . . . . . . . . . . .  912,934 
Percolator and extractor, C. Warburton . . . . . 91 2,634 Stone or concrete post mold, a rtificial, O. 
Phenacetin and product, treating, A. G. Dougherty. et a! . . . . . . . . . . . . . . . . • • . . . . .  912 .367 

Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,869 Stove auxiliary beater, W. Pett . . . . . . . . . . . .  91 2. 883 
Photograpbic timing apparatus, P. H. Stove. bot blast, J . I. Larimer . . . . . • . • . • • . .  91 2 .967 

Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,516 Stovepipe, J. T. Rider . . . . . . . . . . . . . . . . . . . . . 912,4!l() 



Scientific AInerican 

Classified Advenisements 
Advertising In this column Is 75 cents a line. No less 

tban four nor more tban ten lines accepted. Count 
seven words to the line. All orders must be accom· 
panied by a remittance. Further information sent on 
request. 

READ TH[S COLUMN CAREFl'LLY.-You will lind 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture tbese goods 
write us at once and we will send you the Dame and 
addreRs of the party desiring the informatlOn. There 
18 no charge for this service. In every case it is 
necessary to give the number of th e inquiry. 
Where manufacturers do aot respond promptly the 
inquiry may be repeated. 

MUN N & CO. 

B U S I N E S S  O P P O RT U N I T I E S .  

Inqniry No. 8944.--For tbe address o f  tbe manu­
facturers of tbe king or lever collar button. 
Inquiry No.-8947':-For tbe manufacturers of a 
macblne to compel deep breatbing called .. Pneumaxe· 
ter." 

n�I!!\:::�r �rhe����:����b�
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r. p. m. for wbeels b incbes diameter. 
Inquiry N 'o. 8949.-For manufacturers of a suc­

tion or vacuum street sweeper. 
Inquiry No. 89:i 0.-For manufacturers of rna· 

cbinery for tbe production of Coquito, Palm, Babnsa, 
and Mame seed or nuts. 

Inquiry No. 89:il .-For manufacturers of ma­
chinery for making milk bottle saultary lIber caps. 

fO�
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coal. 

Strands with viscose, and the article, apply-
WE WANT TO A TTRACT THE ATTENTION of a ing and treating, L. M. Cborier . . . . . . . . 912 , 812 

successful man, capable of business mall.al{ement and Strata, such as muck, sand, etc . ,  device for unltrnited exeL'Utive ability, with knowleda-e for direct- sinking through soft, A. B.  DowelL . . . . ing ttales department and willing and able to p;rasp the Street pavement or roadway, A. E. Schutte . fundamental principles of the mechanical rubber busi� Sulfur burner, agitating, J. C. Wise, reissue 
912,941 
912,898 

12,921 �e:�. 
a�tJ��b��;�����ryfJ; ft�v:��P\n!u f:��� ���� Sulfur from sulfur-bearing gases, recovering, 

this means and its value to you. This company is onA P. S. Smith . . . . . . . . . . . . . . . . . . . . 912,743, 912 , 744 

of the largest and most progreSSIve in tho United Swivel , chain, A.  J.  Pollock . . . . . . . . . . . . • . .  912,323 

Statps. All communications strictly confidential. Ad.. Syrup, apparatus for the manufacture of 
dress Rubber, Box 773, New York. simple, S. T. Hensel . . . . . . . . . . . . . . . .  , . .  912,959 

inqniry No. 886S.-Wanted to buy nickeloid for TaC���!li
�� . ����:��: . ����l:: . .  v: .. . . �' . .  �.�

l
� 912,730 buttons. Talking machine mechani&m, H. Sheble . . . . . 912,425 

PATENT RIGHTS on a hlgb-class. fully developed. Talking macbine sound box, T. Kraemer . . . . 9 12,857 

well advertised article. already introduced on more , �ank .  See . Flushmg t�nk. . . than Ofty railroads and interurban lines and ia hun- l Tape applymg mechanIsm, M. B. �lsklll . . . . 
dreds of fine homes in the United States, Canada and Telephone attachment, Lyda & RoblnSOll .  . .  . 
Mexico. Easily made in any factory. Hood seUer. Telephone cord protector, E. T. Banes . . . . .  . 
Good working stock on hand. Particulars: t{l those-ao- ' Telephone repeating apparatus and circuit, 

912,545 
912,701 
912,778 

tua!lV interested. Address G. R. Stanton, 1300 West J. J .  Skidmore . . . . . . . . . . . . . . . . . . . . . . . . .  91 2 ,908 
Mam Street, Decatur. Ill. Telepbone system, W. W. Dean . . . . . . . . . . . .  912,822 

Inquiry No. SS7'7' .-For manufacturers of convex Telepbonic receiver, A. H. Nicbolson . . . . . . . 912,878 

glass for pictures. Temperature regulating device, W. Vv·. Cur-

PAT E NTS F O R  SA L E. 

MONEY MAKING UNITED STATES AND CANADA 
PAT ENTS FOR S ALE. -Adj ustable window screens. Fit all windows. Ready market assured. Address W. F. Heuser. Cochecton, Sullivan County. N. Y. 

tis . . . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . . .  . . . .  912,293 
Tbermostat, E. W. Comfort . . . . . . 912,286 to 912,288 
Tbermostatlc Instrument, C. S. Jobnson . . . . . 912,573 
Threshing machine, E. M. Peterson . . . , . . . .  9 1 2 , 610 
Ticket bolder, C. L. B.-usb . . . . . . . . . . . . . . . . . 912, 804 
'J'icket bolder, A. V. Sims . . . . . . . . . . . . . . . . . . 912,905 
Ticket bolder, milk, J. H. Rackmyer . . . . . . . 912,412 
Tile, rOOfing, B .  L. Bacot . . . .  _ . . . . . . . . . . . . . . 912.353 
Time controller, electric, H .  K .  Wood . . . . . .  912, 347 

Inquiry No. !'SS;;. - For manufactUrers of the Time cut-out, J'. Gardner . . . . . . . . . . _ . . . . . . .  912,555 
u My�tel'lous Ball " like that of Mr. Lepere's-a man ill Tire, automobile,  F. E .  Modlin . . . . . . . . . . . . . 912,399 
a ball. Tire, automobile, J. Shaw . . . . . . . . . . . . . . . . . . 912,422 

Tire, pneumatic, G. J. Paynter . . . . . . . . . . . . . 912,725 
U. S. AN [) CAN ADA.-Monkey wrencb. quick acting. time s8vlng. Strong sure grip, no screw, no notches, strong braced handJe, ea3ily made. In Official Gazette Jan. 12, 1909. Address W. J. Stenger, Moball, N. Dak. 

W�e,'f.Ubir'lak�:�d ��d�S-;;,::r�te�tJ::es�UY a macbine 

FOR SALE. - Patent No. 898,684. Table baseball Ilame. \ViJl sell at a �bargain. For further informa­tion and full particulars address J. B. Rittenbouse, 70 Pearl Street. Toronto, Canada. 
Inquiry No. 8S94.-For manufacturers of an auto. 

matic camera for makinli{ photographs on pin trays. etc-
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it on market. For full particulars address L. D. �arter, 
Roseville. California. 

Tire retaining flanges, securing device for, 
R. S. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,537 

Tire
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Tobacco curing stick, J.  G. Sharon . . . . . . . . . . 912,902 
Toll box, J. M. Baker . . . . . . . . . . . . . . . . . . . . . . 912,776 
Tool, M. H .  Stevens . . . . . . . . ' . . . . . . . . . . . . . . . .  912,752 
Tool , electrically bea ted, Wobl & Low . . . . . .  912,765 
Tool handle, pneumatic, W. O.  Duntley . . . . . 912 ,655 
Tool, mortising, J. Anderson . . . . . . . . . . . . . . . 912 , 523 
Tool, rock drilling, H. G.  Williams . . . . . . . . 912,925 
Toy, T. Harris . . . . . . . . . . . . . . . . . .  _ _  . . . . . . . .  912,844 
Trains, apparatus for automatically control-

ling tbe speed of, Scbreuder & Spicer . . . 912,897 
Trolley , S. B.  Sickelsmltb . . . . . . . . . . . . . . . . .  912,427 
Trolley head and guard, McGuffey & Dow· 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,400 
Trolley stand or base, C. J. Geterman . 

Inquiry No. 8S9" .-For tbe manufacturers of the 912, 556, 912,557 
U Lid on " can opener. Trousers stretcher and creaser, Roumilla t & 

l<'OR SALE on cash basis. Patent No. 906,598 on Mall 
DeliverIng Uevice. for use in connection with rural 1.e .. 
�trc

e
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Inquiry No. 8903. - For firms dealing in motor 
cars to suit Indian climate. 

PARTN E R S  W A N T E D. 

toPc��s1;:'�� a: !i'.fu�
D

i.;- ':rhOm��a{��I�o. 'ilA3:M'l 
For particulars address WllRam Rumble. 1802 Crotona 
Avenue. New York . 

Inquiry No. 8904. -Wanted to buy new or second 
hand machinery for making h bow type." mouse and 
rat trap SpriIU!8 and wire parts, single machine or full 
outllt. 

A G E NTS W A N T E D .  

Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,492 
Truck, printer's  form, J. A .  Mashek . . .  , . . . .  912, 589 
Truck provided with special ball bearings, 

C. Gentle . . . . . . . . . . . . . . . . . . . . _ _  . . . . . . .  912,463 
Tube·making macbine, M. E. Curtis . . . . . . . . 912,292 
Tube sections and similar parts, machine for 

making. Nilson & Olson . . _ . . . , . . . . . . . . .  9 1 2 . 601 
Tunnel boring device, R.  H .  Keays . . . . . . . . . 912 , 575 
Turbine motor. T. S. Patterson . . . . . . . . . . . . . 912.608 
Twyer iron, R. C. K raatz . . . . . . . . . . . . . . . . . .  912,314 
Type case bracket, A. T. Gaumer . . . . . . . . . .  912,462 
Type, machine for formin.g j ustified . liues of, 

W. T. Hoofnagle . . . . . . . . . . . . . . . . . . . . . .  . 
Typewriter, E. J. Barker . . . . . . . . . . . . . . . . . . 
TypewrIter case, B. S. G ore . . . . . . . . . . . . . . .  . 
Typewriter copy holder and marker, T. W .  

McCreary . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  . 
Typewriting machine, H. P. Moorrees . . . . . .  . 
Typewriting macblne, C. H. Sbepard . . . . . . .  . 
Typewriting machine, E. S. Morgan . . . . . . .  . 
Typewriting machine tabulating device, F. 

912,961 
912, 525 
912,951 

9 1 2 , 596 
912,31 6 
912,327 
912,710 

J. Tanner . . . . . . . . . . . . . . _ . . . . . . . . . . . . . 912.508 
Typewriting machines, paper feed for front 

strike, W. R. Fox . . . . . . . . . . . . . . . . . . . . .  912. 660 
Umbrella, folding. R. Greenwood . . . . . . . . . . .  912,841 
Umbrella frame, J.  Rose . . . . . . . . . . . . . . . . . . . 912.491 
Unit switch multiple, H .  W. Cbeney . . . . . . .  91 2 , 542 
Valve, N . .  B. Creigbton . . . . . . . . . . . . . . . . . . . . . 9 1 2 . 8 1 6  
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S,-For a dealer in tapes and cords Valve, E. W. & W. H. Roberts . . . . . . . . . . . .  9 1 2,890 II Valve alarm attachment, R. F. Spamer . . . . .  912,432 

L I STS O F  M A N U FACTU R E RS. 

COMPLETE L I STS nf manufacturers in all Unes sup­plied at short notice at moderate rates. Small and special lists compiled to (,rder at various prices" Es­tImates sho uJd be obtained in advance. Address Munn & Co., List Department, Box 773, New York. 

Valve. automatic engine stop, J. L. Kim-
ball ;" . . . . . . . . . . . _ . . . . . . . . . . . . . . 912, 384, 912, 385 

Valve, balanced slide, W. F .  Gould . . . . .. . . . .  912.372 
Valve ca� for air brake pumps, air, J� 

Mattii\!ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912. 70G 
Valve , tlusl'i; D. W. McNeIl . . . . . . . . . . . . . . . . . 912, 597 
Valve, tlusblpg, D . W. McNeil . . . . . . . . . . . . . . 91 2, 599 
Valve, so·called reducing, C. E. Squires . . . .  9 1 2 , 503 
Valve. triple, W. V. Turner . . . . . . . . . . . . . . . . 912,511 

Inquiry No. 8909.-For a macbine to paint shade �:�it ��\!i�e
l', 1����ntr 

c&stb�irip�il. �:.'.':.: &t�:��� or blind rollers. Veblcle attacbment, C. Todd . .  _ . . . . . . . . . . . . 912,759 
A LIST OF 1,500 mining and consulting engineers on 

cards. A very valuable list for CIrcularizing. etc. Price $15.00. Address Munn & Co •• List Department, Box 773, New York. " 
Inquiry No. S9ll. - -Wanted to buy steamfitter's 

tools and screw-cutting lathes. 

M I SC E L LA N EO U S. 

UNI'!' ARIAN LITERATURE, including sermons and weekly publications. sent free. on application to Miss 
Peck. 106 Ueorge Street. Providence. R. I. 

Vehicle controlling means, motor, W. F .  
Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,489 

Veblcle fare register, Popp & de Horevitz . .  912,72S 
Veblcle foot rest. A. E. Smith . . . . . . . . . . . . . . 912,429 
Vehicle, motor, S.  R. Brainard . . . . . . . . . . . . . 912.798 
Vehicle spring clip. R. Jardine . . . . . . . . . .  : . .  912.684 
Veblcle wbeel, M. M .  Bailey . .  _ . . . . . . . . . .. . 912,438 
Vebicle wbeel brake shoe. Earlam & Wild . 912, 369 
Vehicle wheel cushion tire, E . J. Duff . . .  , . .  912,943 
Vehicles, connection with taximeters o r  

fare Indicators for, C.  Mascart . . . . . . . . .  912,704 
Vehicles, device for detaching horses from , 

T. M. Bovard . . . . . . . . . . . . . . . . . . . . . . . . . .  912 , 646 
Vehicles, device for indicating the intended 

Inquiry No. S918.-For manufacturers of "Wydt's movements of, P. S. Dougl as-Hamilton . 912,83 1  

Electro-Catalytic Sparking Plug. Vending macbine, J. E. Packard . . . . . . . . . . . . 912,606 

Inquiry N o .  S920.-For a still for extracting alco­
bol from saw dust. 

Inquiry N o .  S921.-For tbe manufacturers of gilt 
paper. 

Inquiry No. S922.-Wauted the address of Wortb­
ington Boiler Co. 

Inquiry N o .  "926.-Wanted to buy a tree digger 
of steel plates wbich are for�ed dJwn beside tbe tree 
and locked in position . . 

Vending machine, coin controlled, G. W. 
Finney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  912,455 

Vessel. bydroplane, G.  R. Clifford . . . . . . . . . .  912 ,814 
Vessels, quicksilver closure for fermenta-

tion, W. Lazarus . . . . . . . . . . . . . . . . . . . . . . .  912,581 
Voucher severing device, A. H .  Graves . . . . . 912,981 
Wagon and portable furnace, hygieniC, D. 

MRndel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wagon body, J. T. Smltber . . . . . . . . . . . . . .  . .  
Wagon body, Graham & Baker . . . . . . . . . . . .  . 
Wagon reach, Braum & Wackerow . . . . . . . .  . 
Wasbbasln, D. W. McNeil . . . . . . . . . . . . . . . .  . 
Washing machine power transmitting device, 

T.  JI. Winans . . . . . . . . . . . . . . . . . . . . . . . . . . 

912,585 
9 1 2, 430 
912,840 
9 1 2 . 800 
912,598 

Inquiry No- �92S.-For the manufactureNl of a ;:�:� ��o::� cl����i� 'al�'r:�
oG�
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the SCientific Water meter. A .  H.  & C .  H. Kennedy . . . . .  . 

Inquiry No. 8927' .-Wanted to buy aU apparatus 
for sterilizing water at the tap by an ozonizer. 912,927 

912.754 
912.970 
912, 383 

Water softening apparatus, W. M. Bruce, 
rnquiry No. 8929.-For makers of automatic 912 , 802, 

",ateB that can be opened without tbe driver of a vebi- Web material, feeding, C.  B.  Stilwell . . . . .  . 
9 1 2 , 803 
912, 330 
9 1 2 , 477 
912,322 

cle gettinjl out. Well or cistern top, W. B. Libby . . . . . . . . .  . . 

Inquiry N o. 893 l .-For parties who manufacture ;��i. bs��e
�e!'lii!'t ;:!�!�ib . . . . . . . . . . . . . .  . the Western Stnmp Borer for borIng stumps. Wbeel, R. W. Pringle . . . . . . . . . . . . . . . . . . . . . . 912.61 5 

Isquiry N o .  !'934. -Wanted to buy seal and book Wheel, B. C.  Seaton . . . . . . . . . . . . . . - - - . . . . . .  91 2 . 627 

of blank stock certltlcate. Wbeel, T. J. Tborp . . . . . . . . . . . . . . . . 912, 758, 912,91» 

Inquiry No. 8936.-Wanted machinery used to 
spIn o r  wrap paper pencils in the manner that paper 
penCils are made. 

Inqniry No. 8940 .-Wanted to buy machine or bender for rounding angle iron, fiat iron and round end 
oblong tanks. 

Inquiry No. 8941.-For manufacturers of ma· 
chinery for making fly screens. 

Inqniry No. 8942.-Wanted to buy apparatns to 
enable anyone with rheumatism or otber causes to hold 
a penholder. 

Wheels and shafts, safety device for con-
necting. W. F. Rlcbards . . . . . . . . . . . . . . . 912,488 

Wind sbleld. J. H. Sprague . . . . . . . . . . . . . . . . 912,911 
Winding machine, B. Hurd . . . . . . . . . . . . . . . . . 912.681 
Window, bay, L. G. Quackenboss . . . . . . . . . . . 91 2 , 61 7  
Window lock, W. E .  De  Voe . . . . . . . . . . . . . . . 912.295 
Window lock, C. H. Caler . . . . . . . . . . . . . . . . . .  91 2 . 805 
Window lock, automatic, A. N. Davis . . . . . .  9 1 2. 8 1 7  
Window pane tastener, H .  G. Frazier . . . . . . 912.302 
Window safety device, J. Fisbman . . . . . . . . . 912.458 
Window screen, F. F. Hultgreen . . . . . . . . . . .  912.849 
Window. swinging, H. J. Scblacks . . . . . . . . . .  912.623 
Wire fence clutcb, E. Sbultz . . . . . . . . . . . . . . . 912.903 
Wire stretcher, B. Goodman . . . . . . " . . . . . . . .  912,838 
Wire stretcher, B. Hestness . . . . . . . . . . . . . . . . 912,960 
Wire stretching appliance. G. L. Krode r :  . . 912. 858 
Wire structure, T. G. Melisb . . . . . . • • . . . . . • .  912,481 

B k Practical B k Valuable B k 00 S Scientific 00 S Technical 00 S 
AGBICUL'1'l1BE.-'1'he Hew Agriculture. 

By T. Byard Collins. 1 2 mo. ; 3 7 4  pages ; 
1 0 6  illustrations . . . . . . . . . . . . . . . . .  $2.00 

A popular outline of the many changes which 
are revolutionizing the methods of farming, and the 
habits of farm life. It is one of the most prac­
tical treatises on the subject wblcb bas ever been 
issued. 
ALCOHOL.-Industrial Alcohol. Its Manu­

facture and Uses. By John K. Brach­
vogel. 8vo. ; 5 2 8  pages ; 1 0 7  illustra-
tions. . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 

A practical treatise based on Dr. Max Maercker ' s  
"Introduction to Distillation , "  as revised b y  Drs. 
Delbruck and Lange, compriSing raw material, 
mashing and yeast preparation, fermentation, dis­
tillation, rectification and purification of alcohol, 
alcoholometry, the value and significance of a tax­
free alcohol, methods of denaturing, its utilization 
for light, heat, and power production, a statistical 
review, and the United S ta tes law. 
AMA':rEUB MECKAHICS.-Home Mechan­

ics for Amateurs. By George M. Hop­
kins. 1 2 mo. ; 3 7 0  pages ; 3 2.6 illustra-
tions. . . . • . . . . . . . . . . . . . . . . . . . . . . .  ,1.50 

Tbls is a tborougbly practical book by tbe most 
noted nmateur experimenter· in America. It ap­
peals to the boy a s  well as the more mature a.ma­
teur. lltJliduys and evenings can be profitably occ�­
pied hy making useful art!cles for the home or. In 
tlw building of small engmes or motors or SCIen­
tific instrumen ts. 
AMUSEMEH':rS.-':rhe Scientific American 

Boy. By A. Russell Bond. 1 2 mo. ; 3 1 7  
page s ; 3 4 0  illustrations . . . . . . . . . . $2.00 

Tbls Is a story of outdoor boy life, suggesting a 
large number of diversions which, aside from af­
fording entertainment ,  will stimulate in boys the 
crea ti ve spirit. In each instance complete prac­
tical instructions are given for building the various 
articles. 
COMPBESSED Am.-Compressed Air. Its 

Production. Uses, and Application. By 
Gardner D. Hiscox. 8vo. ; 665 pages ; 
5 4 0  illustrations . . . . . . . . . . . . . . . . . . $5.00 

Tbe most complete book on tbls "ubject. It 
treats on its physical and operative properties, and 
is written by an expert. Taken as a whole it 
migbt be called an encyclopedia of compressed air. 
DIES.-':rheir Construction and Use for the 

Modern Working of Sheet Metals. - By 
Joseph V. Woodworth. 8vo. ; 384 page s ;  
5 0 5  illustrations . . . . . . . . . . . . . . . . .  ,3.00 

A mo�t useful book, and one which should be in 
the hands of all engaged in the press working of 
metals ; treating on the deSigning, constructing, and 
use of tools, fixtures and devices, together with 
the manner in which they should be used in the 
power press, for the cheap and rapid production of 
sheet metal articles. 
ELEC'l'BICI"rY.-':rhe Standard Handbook 

for Electrical Engineers. Written and 
compiled by a Staff of Specialists. Second 
edition, c orrected. 12mo ; 1285 pages ; 
1260 illustrations. B ound in flexible 
morocco . . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 

A new pocketbook conSisting of twenty sections ; 
each written by a specialist of engineering expt>ri­
ence and containing the latest data and information 
regarding. standard electrical practice. 
ELEC'l'BICI"rY.-Electrician's Handy Book. 

By T.  O'Conor Sloane. 7 6 1  pages ; 5 5 6  
illustrations. Hansomely bound in red 
leather, pocket-book style . . . . . . . . . $3.50 

This work is intended for the practising elec­
trician wbo bas to make tbings go. Altbougb tbe 
principles of electricity and magnetism are trell ted." 
tbe greater part of tbe book is devoted to prac­
tical handling of machinery , details of construc­
tion, and computations such as will be encountered 
in every-day practice. 
GAS EHGIlII'ES.-Modern Gas Engines lmd 

Producer Gas Plants. By R. E.  Mathot. 
8vo. ; 3 1 4  pages ; 1 5 2  illustrations·� . $2.50 

A practical treatise setting forth the principles 
of gas engines and producer design, the . selection 
and installation of an engine, conditions of ver­
fect operation, producer gas engines and their po�si­
bilities, the care of gas engines and producer gas 
plants, with a chapter on volatile hydrocarbon, and 
oil engines. -

GAS EHGIlII'ES.-Gas, Gasoline, ' and Oil 
Engines. Including Producer Gas 
Plants. By Gardner D. Hiscox. 8vo. ; 
4 4 2  page s ;  3 5 1  illustrations . . ' . . . . .  $2.50 

A complete book on the subj�ct for gas engine 
owners, gas engineers, and intending · purchasers ot 
gas engines, treating fully on, the , construction,'". in­
stallation, operation, and ' maintenance of gas, 
gasoline, kerosene, and crude pettol'eum� engines, 
with special information on producer and suction 
gases. 
GAS EHGIlII'ES.-Gas Engine Construction. 

By H. V. A. Parsell and A. J. Weed. 
8vo. ; 3 0 4  pages ; 1 4 5  illustrations . .  $2.50 

A p ractical treatise describing the theory and 
principles of the action of gas engines of various 
types, and the design and construction of a half� 
horse-power gas engine, with illustrations of the 
work in actual progress, together with the dimen­
sioned working drawings giving clearly the sizes 
of the various details, 
HEA ':rIlll'G.-Practical Steam and Hot 

Water Heating and Ventilation. By 
Alfred G. King. 8vo. ; 4 0 2  page s ;  3 0 4  
illustrations. . . . . . . . . . . . . . . . . . . . .  $3.00 

An original and exhaustive treatise, prepared for 
the use of all engaged in the business of steam , 
bot water heating, and ventilation. Tbe standard 
and latest book publlsbed. Describes all of tbe 
prinCipal systems of steam , hot wat�r, vacuum, 
vapor, and vacuum-vapor heating, together with the 
new accelerated systems of hot water circulation , 
Including cbapters on up-to·date metbods of venti­
lation. 
HYDBAULICS.-Hydraulic Engineering. By 

Gardner D. Hiscox. 8 vo. ; 3 1 5  pages ; 
3 0 5  illustrations . . . . . . . . . . . . . . . . . . $4.00 

A practical woGk treating on the properties, 
power, and resources of water for all purposes, 
including the measurement of streams, the fiow of 
water in pipes or conduits ; the horse-power of 
falling wate r ;  turbine and impact water wheels ; 
wave motors ; centrifugal, reciprocating, and air­
lift pumps, etc. 
IlII'DUC':rIOH COILS.-'1'he Design and Con­

struction of Induction Coils. By A. 
Frederick Collins. 8vo. ; 290 page s ;  1 4 0  
illustrations. . . . . . . . . . . . . . . . . . . . .  $3.00 

This work gives in minute details fun practical 
directions for making eight different sizes of coils, 
varying from a small one giving a %-inch spark 
to a large one giving 12-inch sparks. The dimen­
sions of each and every part down to the smallest 
screw are given , and the descriptions are written 
in language easily comprehended. 
LA':rHE.-Modern American Lathe Practice. 

By Oscar E. Perrigo. 8vo. ; 4 2 4  pages ; 
3 1 4  illustrations . . . . . . . . . . . . . . . . . .  $2.50 

A new book describing and illustrating the very 
latest practice in lathe and boring mill operations, 
as well as the construction of -and latest develop­
ments In the manufacture of these Important 
classes of macbine tools. 

IIIlAGIC_Magic, Stage nlusions, and Sci­
entific Divereions. Including Trick 
Photography. Compiled and edited by 
Albert A. Hopkins. 8vo. ; 5 6 8  pages ; 
4 2 0  illustrations . . . . . . . . . . . . . . . . . .  $2.50 

This very interesting volume is ackno\vledged to 
be the standard work on magic. It appeals to the 
professional and amateur alike. The illusions are 
all explained in detail, showing exactly how the 
tricks are performed. 
MECHAlnCAL MOVEl\IlEH':rS.-Mechanical 

Movements, Powers, and Devices. By 
Gardner D. Hiscox; 8vo. ; 4 0 3  page s ;  
1 , 8 0 0  illustrations . . . . . . . . . . . . . . . . $3.00 

This is a collection of different mechanical mo­
tions and appliances, accompanied by appropriate 
text, making it a book of great value to the in: 
ventor, the draftsman, and 'to all readers with 
mechanical tastes. 
MECHAHICAL APPLIAHCES.-Mechanical 

Appliances, Mechanical Movements, and 
Hovelties of Construction. By Gardner 
D. Hiscox. 8vo. ; 3 9 6  page s ;  9 7 0  illus-
trations. . . . • . . . . . . . . . • . . • • . . • . . .  ,3.00 

This book, while complete in itself, is in fact a 
continuation of the author' s "Mechanical Move­
ments, Powers, and Devices . "  The author presents 
to the reader inform a tion regarding nearly all con­
ceivable devices for producing motion or accom­
plishing mechanical results. 

SPECIAL OFFER : Tbese two volumes sell for $3 
each, but when they are ordered at one time from 
us, we send them prepaid to any address i n  the 
world, on rec�ipt of $5. 
PA':rE1II'':rS.-Practical Pointers for Paten­

tees. By F. A. Cresee. 1 2 m o . ; 1 4 4  
pages. . . . . . . . . . .  , . . . . . . . . . . . . . . . .  ,1.00 

C'ontaining \'aluable information and advice on 
the sale of patents and elucidation of the best 
methods employed by the most successful inven ­
tors in handling their i n ventions. It gives exactly 
that information and auvice about handling patents 
that should be possessed " by every inventor who 
would achieve success. 
PHYSICS.-Experimental Science. Ele-

mentary, Practical, and Experimental 
Physics. By George M. Hopkins. In 
two volumes. 8vo. ; 1 , 1 0 5  page s ;  9 1 8  
illustrations. Cloth, $5.00. Half mo-
rocco, . . . . . . . . . . . . . . . . . . . . . . . . . . . '7.00 

This book treats on the various topics of physics 
in a popular way and describes with rare clearness 
and in detail the apparatus used , and explains the 
experiments in full, so that teachers, students, 
and others interested in physics may readily make 
the apparatus without great expense and perform 
the experiments without difficulty. 
PLUMBIlII'G.-Modern Plumbing nlustrat-

ed. By R. M. Starbuck. 3 9 2  pages ; 
1 0 1M  x 7 lJ, ;  55 full-page engravings. 

1J4.00 
A comprehensive and up-to-date work illustrating 

and describing the drainage and ventilation of dwell­
ings, apartments, and public buildings, etc. The 
very latest and most approved method in all 
branches of sanitary instaUation are given. 
PUHCHES.-Punches, Dies, and ':rools for 

ManufactUring in Presses. By Joseph 
V. Woodworth. 8vo. ; 483 pages ; 7 0 2  
illustrations. . . . . . . . . . . . . . . . . . . . . $4.00 

This work is a companion volume to the author' s  
other work entitled "Dies, Their Construction and 
Use . "  It might well be termed an encyclopedia 
on die making, punch making, die Sinking, and 
sheet metal working. 
BECEIP':rS.-':rhe Scientific American Cyclo­

pedia of Beceipts, Hotes and Queries. 
Edited by Albert A. Hopkins. Con­
taining 1 5 , 0 0 0  selected formulas. 8vo. ; 
7 3 4  pages. Cloth, $5.00. Sheep, $6.00. 
Half morocco, . . . . . . . . . . . . . . . . . . . .  $6.50 

Over 15,000 selected receipts are here collected, 
nearly every branch of the useful arts being repre­
sented. The alphabetical arrangement with abun­
dant cross references makes it an easy work to 
consult. It has been used with equal success by 
chemists, technologIsts, and those unfamiliar with 
the arts, and is a book which i s  useful in the 
laboratory, factory, or home. 
BEl'EBEHCE BOOE.'-Scientific American 

Beference Book. Compiled by Albert 
A. Hopkins and A. Russell Bond. Con­
taining 5 0 , 0 0 0  facts. 1 2mo. ; 5 1 6  pages ; 
ill ustra ted. . . . . . . . . . . . . . . . • . . . . . .  $1.50 

This book deals witb matters of interest to 
everybody. It contains 50,000 facts, and is much 
more complete and more exhaustive than anything 
of the kind which has ever been attempted. It  is 
indispensable to every family and business man. 
It is a book for every-day reference-more useful 
than an encyclopedia, because you will find what 
you want in an instant in a more condensed form . 
S':rEAM EHGIHE.-Modern Steam Engi-

neering in ':rheory and Practice. By 
Gardner D. Hiscox. 8vo. ; 4 8 7  pages ; 
4 0 5  illustration s . . . . . . . . . . . . . . . . .  $3.00 

This is a complete and practical work issued for 
stationary engineers and firemen, dealing with the 
care and mr nagpment of boilers, engines, pump�, 
superlJeated steam, refrigerating machinery, dyna­
mos, motors, elevators, air compressors, and all 
other branches with which the modern engineer 
must be famtliar. 
':rELEPHOHE.-':relephone Construction, In­

stallation, Wiring, Operation, and 
Maintenance; By W. H. Radcliffe and 
H. · C. Cushing, Jr. 1 6mo. ; 1 7 1  pages ; 
1 2 5  illustrations . . . . . . . . . . . . . . . . . . $1.00 

A practical book intended for electricians, wire­
men, engineers, contractors, architpcts, and others 
interested In the installation of telephone ex· 
changes in accordance with standard practice. In­
tricate mathematics are avoided, and all apparatus, 
circuits, and systems are thoroughly describpd. 
Selected wiring tables, which are very helpful, are 
also included. 
':rOOLS.-American ':rool Making and Inter­

changeable Manufacturing. By Joseph 
V. Woodworth. 8vo. ; 535 pages ; 6 0 1  
Illustrations. . . . . . . . . . . . . . . . . . . . . $4.00 

A complete practical treatise containing a valu­
able collection of drawings and descriptions of de­
vices, the results of the author's own experience. 
':rOOLS.-Modern Machine Shop ':rools. Bv 

W. H. Vandervoort. 8vo. ; 5 5 2  pages ; 
6 7 3  illustrations . . . . . . . . . . . . . . . . . . ,4.00 

A new and fully illustrated work describing in 
every detail the construction, operation, and 
manipulation of both hand and machine tools ; 
being a work of practical instruction in all classes 
of machine shop practice. 
WmmG.-Electric WirIng, Diagrams and 

Switchboards. By Newton Harrison. 
1 2mo. ; 2 7 2 page s ;  1 0 5  illustrations. 

$1.50 
This work is a thorougbly practical treatise on 

electric wiring in all its hra"nchfs, b�ginning with 
the simple ('ircuit and working up to the practical 
every-day problems, all being presentpd in a Simple 
and intelli�ent manner. It  is  in every rpspect a 
handy, well written, instructive, comprehensive 
volume on wiring for the wireman. foreman, con­
tractor, or electric1p '1 .  

Our new 48-page catalogue containing description of the above books sent frre on appltcation 
MUNN & COMPANY, Publishers, 3 6 1  Broadway, New York City 
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Tht! 
B. P. O. E. B.::st Pipe on Earth I Woodworking machinery safety appliance, F. 

Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912,799 
Wrench. R. Kei! . . . . . . . . . . . . . . . . . . . . , • • . • • . 912,687 NO S P I LLI N C  O F  AS H ES OR F I R E  

Radically new in construction. making it impoaaible for the poisonous 
nicotine to permeate the smoker's system. 

For tne 
B. P. O. E. Be� Peoplloi on Earth 

DESIGNS. A S C I E N T I F I C  A M E R I CA N  P I P E  F O R A L L  
Collar supporter, neck, F .  L. Leyser . . . . . . . .  39 ,832 
Emblem, B. Martin . . . . . . . . . . . . . . . . . . . . . . . . . 39,823 

The only pipe cleanly and .ale enough for the Home or Office. This radical advancement in Pipe Con-
struction creates a cool, sweet and sanitary smoke, impossible in other pipea. d " I' h ed Gas steam radiator, J. H. Mead . . . . . . . . . . . . . 39,827 

I nkstand C .  H Numan . . . . . . . . . . . . . . 39, 825, 39,826 Always ready for use. No waste of tobacco. Can be cleaned very easily. Can be carrie in poc"et Ig t 
with perfect oafety. The wish of pipe smokers finally realized. 

I RV I N G'S W I ZARD PIPE 
Neck ruff form , '  T. P .  Taylor . . . . . . . . . . . . . . . .  39 ,830 
Niche or shrine, J. Koenig . . . . . . . . . . . . . . . .  · ·  39,822 
Purse F L Bradford . . . . . . . . . . . . . . . . . . . . . .  39,824 
Stove: J: C: Hosford . . . . . . . . . . . • . . . . .  39, 828, 39,829 Genuine French Briar Bowls, Best Vulcanized Rubber Stems. 
Trimming, W. Helbig . . . . . . . . . . . . . . . . . . . . . . .  39,831 Send $1 .00 for Style X Strai�ht or Curved Stemd tD('ludtn� 1 doz. Antiseptic Cartrld�8b. 
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W IZA.RD PATENT DEVELOPIN G OOMPANY, Inc. 

Easter Vacation 
Sail by the superb 

S. S. OCEANA 
8,000 toOl 

From New York, Saturday, 

for 

BERMUDA.-Stay 2 days, see Easter 
Lili.es in bloom under sunny skies. 

ST. THOMAS.-A few hour. ' 0 )  to al­
low visits to the delightful places "' mterest. 

SAN JUAN (Porto Rico).- Remain 2 
days, one of them Easter Sunday. 

HAVANA (Cuba) .- Almost 2 days to 
enjoy its many attractions. 

Returning to New York April 1 9, with re­
newed energy for the Spring lIe-ason. 

Rates. from $90 uP. secure transportation. 
meals and accommodations. Write to the 

HAMBV RG-AMERICAN LINE 
41-4 5  Broadway. New York 

44 Porox tt Ignitor Storage 
B A TT E R I E S 

High Capacity. Light Weight. 
Proved a8 ttle best for both igni· 

tion and ltgbt. No 108S of current. 
Ir, stores �d returns tbe power to 
your maCn ine. You can see and 
examine tile interior without ex­
posure and dillging. because it is 
made up in transparent celluloid 
L8a7ci r�gb��

g
¥Ia�!s

b
���kjf�s 

l
��� 

guaranteed for one year. 
Send for catalog. 

Albert Muiler. 1 45 West 49th St., New York 

@i�=tie 
A simple, compact molor of strong, 
rigid constructioo, comprisiog the 
latest desirable features in gas en­
gineering. 2 % to 1 5  horse power. 

ROYAl EQUIPMENT CO. 
145 Housatonic Ave., Bridgeport, Conn. 

RUBBER ST.A1tIP MAKING. - T H I S  
article d escribes a simple met hod of making rubber 
stamps with inexpensive apparatus. A thorou�hly 
practical arti cle written by an amateur wbo bas had ex­
pertence in rubber stamp mak1ng. One illustration. 
Contained In ;!UPPLEMENT 1 1 1 0. Prlce l0 eents. �'or 
sale by Muon & Co. and all newsdealers. 

Wood Working Machinery 
than some that may b'3 ollered 

you ,at a hfgher price 
Hand Saws Saw Tables, 
Jolnter� Shaperlf, Hor­

\ers, ttwlng Saws, Disk 
Grinders, ]1' 1  a n e r s, 
'T'Janer and lIateher, 
'Band Saw Itlades. ..... _ .... ...,� .. Send today for free 
catalog. 

The (:reseent Maeho Co. 230 Main Street, Leetonin, Ohio, U. S. A.. 

H A R R O U N  

TRADE MARKS. 
Asphalt, relined, Barber Asphalt pa�\!.�4g

ot� 72,743 
12"1" We.t Sl ot St • •  New York 

Baking powder, A. Scbllling & Co . . . . . . . . . . . 72,699 
Balls, golf, A. G. Spalding & Bros . . . . . . . . . .  72,738 
Batteries, storage, Electric Storage Battery 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,708 
Boots and shoes, leather, G. C. Farnum . . . . . .  72,711 
Boots and shoes, lea tber, Baynes Benson 

Shoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72,714 
Boots and shoes, leather, Selz, Schwab & Co. 72,729 
Boots and shoes, leather, United Sboe Ma-

cbinery Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,735 
Boots and shoes, leather, John Meier Shoe 

Cc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,770 
Canned fruits and vegetables, E. C . Reese . . .  72,751 
Canned salmon. Alaska Packers Association . .  72,739 
Canned vegetables C. E .  Brown & Co . . . . . . . .  72,744 
Carpet sweepers, Bissell Carpet Sweeper Co . . 72,762 
Cement waterproof. product for rendering, _ 

Schoellkopf, Hartford & Hanna Co . . . . . . .  72,709 
Cleaning and pollshiug powder, E. L. Wag-

goner . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  72,736 
Cleaning apparatus, vacuum. W. R. Green . . 72,766 
Clocks and watches, Western Clock Manu-

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  72,774 
Clothi ng certain, Jobn S. Nnylor Co . . . . . . . . 72,715 
Clothing: certain, Tauber, Ryttenberg & Co, . 

72,733, 72,734 
Coffee, blended, Park & Tllford . . . . . . . . . . . . . 72,748 

LET U S  B E  YO U R  FACTO RY 
S TA M P I N G S ,  M O D E LS, EXPERT  W O R K  

Til E c; !.on.: !'I A (' II " E  A'iU "' T . UI P " ,; ('0. 
U . ... Jlllmliion ""t_ • •  (' 14.' \  (' I u n.d, o. 

MODELS '" EX P E R I M E N TA L W O R K .  
[m'entions developed. SpeCial lIachlnery. 

E. V. BA I L LA R D .  24 Frankfort St reet, New York. 
Cream, complexion, Piso Co . . . . . . . .  72,722 to 72,725 
Elecf��abo�

o���,. :������ '. �xc�
l
. �I:.

ctr�� .�:�.
t
� 72 ,710 RUB B E R Electrical goods, certain , Pass & Seymour . . .  72,721 

Expert Manufacturers 
Fine Jobbing Work . 

:",8.229 Soutb StRet, Ne .. York Electrical supplies, cel'tain, J'. G. Schaff . . . . .  72,728 PARKER, STEARNS &. CO . .  
Enameled metal articles, Enterprise Enamel ----------------------

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72,709 H O E FT &. C O M PA N.Y Fire kindler, 1\� t 1?iney b ' . . . .  , . 0 . '  • • • • • • • • +�,+� f::hr::�r;ie!�ds!n:��:;:: .1�h::i�biga:D���.eciil!:�e�I.�U.S.e:: -����; �e�·'i:f� , WesterJ:'�ro�e� ·C�: : : : : : : : : : :  72; 175 
Gloves cloth, G. L. Wolf . . . . . . . . . . . . . . . . . . . .  72,737 
Gloves: leather, Strawbridge & Clothier . . . . . .  72,731 
Hair and scalp, preparation for the treatment 

of the, E .  Blackstock . . . . . . . . . . . . . . . . . . . 72,701 
Hair tonic, Davis Chemical Co . . . . . . . . . . . . . .  72 ,704 
HaIr wavers, ladies ' ,  Strate-Fold Manufac-

turing Co. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,752 
Hats Corl , Knott & Co . . . . . . . . . . . . . . . . . . . . . .  72,703 
Hose Slll)portel's, Cnrson Pirie Scott & Co . . . . 72,745 
Hosiel'Y, Davis Hosiery Mil ls . . . . . . . . . . . . . . . .  72,705 
Lea ther dreSSings and polishes, L. Graziadei . 72,713 
Magazines, rl'. A. Cawthra . . . . . . . . . . . , . . .  , . ,  72,753 
�fagazines, monthly, Lewis Publishing Co . . . .  72 ,747 
Metal polisb, International Metal Polisb Co . .  72,754 ROTARY PUMP:::; A ND E N G I N E S Oll , cotton seed, American Cotton Oil Co . . . . . 72,777 
Oil , lucca olive, G. Rossano & Bro . . . . , . . . . . . 72,758 ����sO�\;\�:n� ��:ioe���r::s��!���t�

r��;::r��s:� Oils and carbohydrates, compound of oxidized and en/line from 1588 and il l ustrated with clear draw-essential, E. C, Getsinger . . . . . . .  , . . .  , . . .  72,712 ings showing the construction of various forms of Paper, envelops, and blank books, J. C. Blair pumps and en�ines. 38 i l lustrations. Contained in Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,769 SUPPLEM ENTS 1 t c m ,  1 t t i l ,  1 1 1 1 .  Price 10 cen ts Pianofortes, C. Bechstein . . . .  , . 0 , • • • •  , • • •  , • •  72,761 eacb. For sale by Munn & Co. and all newsdealers. Plnster boards, Plaster Products Co . . . . . . . . . .  72 ,749 
Pomade, R. A. Oleshak . . . . . . . . . . . . .. . . . . . . . .  72,720 
Remedies for atl'ections of the skin, W. W. 

Christmas . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 72,702 
Remedy for certain diseases, S. Rol fson-

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72,727 

NOVELTIES 8: PATE nTED ARTICLES 
MANUFACTURED B Y  CONTRACT. PUNCHING DIES. SPECIAL MACH I N E R Y. 
E . KONIGSLOW STAMPING & l OOl WORKS. CLEVE  L A N D .  O. 

Remedy for corns, warts , bunions, and .cal -
louses, N. C. P?lsou . . . . . . .. . . . . . . . . . . . . .  72,726 INVENTORS We manufacture M E T A L  Remedy for heart dIseases, tomc, Dr. Degen I SPECIALTIES of all kind .. & Kuth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,706 1 

d I . Remedy for leprosy, Kalle & Co. , Actien- . . to or  er ; arfest eqUlpment ; 
gesellschaft . . . . . . . . . . . . . . . . . . . .  0 • • • • • • •  72,71 6 lowest �nces. Send perfect sample !or F R E E 

Scarfs and c ravats, Silk, Opper & Levinson . . . 72,756 T H E  EAGLE TOOL cO. ,  Dept. A ,  CinCinnati. O .  

DEALERS 
WANTED 

Manufacturers 
Have you merItorious articles that you want Intro· 
duced In Norway ? If 80, { can represent you. I bave 
agencies in all large cities of Norway and, myself, 
travel througbout the wbole country regnlarly. 

NORWAY 
at the present time offers an excellent field for manu­
facturers deSiring export trade. I can furnish higbest 
reference from foreign manut·acturers whose articles I 
have placed in this country. 
ALFRED SKEDSMO. P. O. Box 261. Christiania. Norwa,. 

THE BEST EQUIPPED SHOP 
For Mechanical and Electrical Manufacturing 

Special Machinery, Jigs, Tools, 
Repairs, Experimental Devices 

De81cnlnc and ()ommerclallzlnjf B Specialty 

THE ROWLAND TELEGRAPH COMPANY. Baltimore. Mel. 

COINS I payfrom $1 to 600for thousands of 
rare coins stamps and va.per money 
to 1894. Send stamp for iIIu8trated circular, get posted and make money quickly. VONBERGEN. the Coin Dealer. Dept. 14. BOSTON, MASS. 

DIE M O D E LS SPECIAL 
W O R. K  T O O LS MACHINERY 
NATIONAL STAMPING AND ELECTRIC WORKS 

1 5 3 · 159 S.  Jefferso. Street, Chicago, Ill. 

M O O  R E �'��t�rlS;;�6�:�1��:!.} 'J [:��·,�tJ:l:I�)�'J�}·e�l�)���ld: 
&. C O .  1 l l I l i ll,lI'l 1\1111 Fr,l I Ild l u  St rt',t! I" ,  j hh·ac . I .  s. t o  

METAL POLISHES. -FORMULAS FOR 
Putz Pomades, Pastes, Liquids, Powders and Soaps . for 
polishinll metals, are contained in SCIENTIFIC AM ERT­
CAN SUPPLEl\!ENT Nos. 1 '-l 8 � ,  1 '-l!;8 and I �S9. Price 10 cents each from this Office and all newsdealers 

Remedy for rhachitis , Dr. Degen & l{utb . . . .  72,707 

I 
low estimate and best eXj)ert adVIce 
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S
��::�' . .  ��� 72,732 !-!-!!!!!-!-!-!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! Shotguns and ritles, Marlin Firearms Co . . . . .  72 .755 

Soap, Lautz Bros. & Co . . . . . . . . . . . . . . . . . . . . .  72 ,7 1 8 I 
Steel pollsber of abrasive rubber, E. Faber . .  72 ,746 SMALL HOUSE NUMBER Tablet, cathartic, J. J. Kline . . . . . . . . . . . . . . . .  72 ,717 
Tobacco, smoking, Falk Tobacco Co . . . . . . . . .  72,765 ; 
Tuberculosis, preparation for the t reatment 

of, A. G .  Meyer . . . . . . . . . . . . . . . . . . . . . . . . . 72,719 
Tu

rp
;;��n
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t��u��, . .  ��
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� . . ��' . .  �� 72,730 AMERICAN Undershirts, drawers, and union suits. Ar-
gyle Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,700 

Veilings, chiffon , S . Oppenheimer & Levy . . . .  72,773 
Vinegar, cider, Price & Lucas Cider and Vin-

egar Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72,757 · HOMES AND GARDENS Weatber strips, A. R. Groome . . . . . . . . . . . . . . . 72,767 
Whisky, blended, Luyties Bros . . . . . . . . . . . . . . 72,771 
Whisky, straight bourbon, Maryland Distil-

l iug Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,772 
Wine. sparkling burgundy type of, William 

Wolff & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,776 

8 Cylinder V-Motor Woolen cloth, American Wooleu Co . . . . . . . . . .  72 ,760 
Yarn, Hibben, Hollweg & Co . . . . . . . . .  , . . . • . .  72,768 T

H E  artistic and inexpensive house is the chief demand of the h o m e  seeker of to-day. For that 
reason the April , 19"9, number of American Homes and Gardens will be a SPECIAL 
SMALl.. HOUSE NUMBER. 

This issue will contain a vast amount of valuable information for the prospective hOllle LABELS, builder. It will tell h i m  h o w  to select a country site, h o w  t h e  various rooms of t h e  house should 
4 0  H . P. Weight 1 7 5 I b s .  

Water-coo l ed or  Al r·cooled 

Continental Engine Co. 
10 S. Canal St • •  Chicago 

W E L L  DRILLING 
MACHINES 

Over 70 sizes and styles , fOT drllHng either deep or 
shal low wells . in any kind of soi l or rock. Mounted on 
wheels or on silld. With entnnes or borse, powers. 
Strong. s i m p l e  and durab l e .  Any mechanic can operate 
them easll y. Send for catalog. 

WIlliAMS BROS • •  Ithaca. N. Y. 

SPARK COILS 
Their Construction Simply Explained 

Scientific AJDerlca'll S u ppleJDent 1 60 describes t.he making of a l�-inch spark 
coil and condenser. 

Sci e ntific AJDerican So ppleJDent 1 5 1 4- tells rOll how to make a coil for gas­
engine ignitIOn. 

Scientific A:rnerlcan Su ppleJDent 1 5 22 expiainR fully the construction of a 
j ump-spark coil and condenser for gas-engine 
igmtion. 

Scientific AJDerican S uppleJDent 1 1 24 describes the construction of a 6-inch 
spark coil .  

Sci e n t i fi c  AJDerlcan S u ppleJDent 1087 gives a full account of the making of 
an alternating current coil giving a i>-inch 
spark. 

Sci e ntific A JD erican Su ppleJDent 1 5 27 describes a 4-inch spark coil- and con­
denser. 

Scie ntific AJDerlcan SuppleJDen. 1 402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 
will be supplied for 70 cents. 

Any single copy will be mailed for 10 ctS. 
MVNN Q!t COMPANY. Publishers 

361 Broadway New York 

"Big Lou ." for blended wbisky, H. L. be planned ; the style of architecture in which the house should be designed ; the material of which it 
Griesedieck Distilling Co . . . . . . . . . . . . . . . . 14,645 may be built ;  the kind of plumbing fixtures to be used ; the heating system to be selected ; the choice of "Carol ina . "  for a compound of coffee and the hangings for the walls,  doors and windows ; appropriate furniture for the home i the interior decora-chicory, Hall & Bnss . . . . . . . . . . . . . . . . . . . .  14 ,648 tion of the home ; and the laying out of tho e grounds surrounding the house, as well as the planting of them. "Cre-me Me-tamol'phose , ' �  for a French cos-
metic, Germania Chemicnl Co . . . . . . . . . . . .  14,654 THE ARTISTIC EXPRESSION OF THE SMALl.. HOUSE is well explained ill an a.rtide by Francis "Du Pont Black Sporting Powder ," for Durando Nichols, illustrated with fifty engravings showing exterior and interior views and floor plans of loaded sbells, E. I. du Pont de Nemours a group of model houses of small size and small cost. Powder Co. . . . . . . . . . . . . . . . . . . .  14,658 

PLUMBING FOR A SMALl.. COUNTRY HOUSE. by �ohn A. Gade, is a very important subJ· ect. "Feist Gas Mantle ,"  for incandescent gas 
mantles, Feist Gas Mantle Manufactur- No part of a house needs greater attention than the laundry, itchen and bath room. Hence the economic 
ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 657 . and convenient placing of the plumbing fixtures, the kind to use, and the �'Ost of the same are matters of 

"Giggles, "  for popcorn, National Candy Co , .  14 ;650 ' interest to all prospective hdme builders. 
"Haelan , "  for liniment, Crawford & For-

14 652 I THE MAKING OF A!)I IRIS GARDEN. by Samuel Howe, is '
an illustrated article showing how a 

"I-r���e-Q��it ' 'G ��p�' · .T�i�e · 
'U�'f���e�t�d:'� 

, 
I 

swam p or lowland can be de-yeloped and transformed into a beautiful iris garden. 
for unfermented grape juice, Irondequoit DECORATIVE FEATURES IN THE SMALl.. HOME. by Alice M. Kellogg, presents in a brief way 
Fruit JuIce Co . . . . . . . . . . . . . . . . . . . . . . . . . .  14 647 with ten illustrations artistic schemes of covering the floors and walls of the house. harmonious and 

"Keystone Garter ," for men's garters, C. L. ' I app.ropriate hangings for the doors and windows. with numerous suggestions for the decorating of the Meyer . . . . . .  , . . . .  , . . . . . . .  , . . . . . . . . . . . .  0 14,656 varIOUS rooms of the house. 
::L1berty, "  for ,�rooms, J. Liberman .: . . . . . . .  14,659 .A GROUP OF MODE,L MOT9R HOUSES FOR THE SMALl.. COUNTRY PLACE, by ' RalI!h de Old

Sh:;:���
r
'i; c��� . .  

a
. 
bl

��
d
ed . .  �.�I.

S
�.�

, 
. .  �: 14,646 MartlD, fonus two p.ages of IllustratIons and s�ts forth. the best designs for a small motor house sUltable 

"Real Kisses, " for candy kisses, W. B. Mc- for the accommodatlOn of one motor car and With suffiClent space for a work bench. 
Coy Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,649 HOME-MADE NOVELTIES FOR THE COUNTRY HOUSE. by Mabel Tuke Priestman) treats of "Roche-Croll Cravats," for cravats. Roche , the conversion of unlikely things into useful articles, and the illustrations show the results. 

" 
Croll .& ,co . . . .  ;, . . . . .  · i· · · · · · · · · · · · ·  'z ' �' 14,655 1 THE EVOLUTION OF THE SMALl.. HOUSE PLAN. by JoY Wheeler Dow, is an important article St 
b
Pa

U
lck s Oil , for 0 I, J . L. De e -

14 653 by a wel l-known architect on the economic planning of a small house, costing from $2,500 to $8,000. The 
"Succ':.�s Re;';edy" C'';. ' ' P'i i I'" . 

T�bi':ts:;" f�� , 
I plan and the arrangem<:nt of the rooms is the first thought given to the house and IS one iu which the 

pills and tablets. Success Remedy Co . . . .  14,651 layman should be most Illterested. 
"The Commercial Club, " for cigars, C. B. A FORMAL GARDEN AND PERGOLA, DESIGNED BY AN AMATEUR. by Alexander R. Holli-Henschel Manufacturing Co . . . . . . • . • • • • . • 14,644 day, informs .the reader how an amat�ur planned and laid out his garden and how he built his pergola. Illustrated WIth plans and scale drawlDgs. 

PROPER FURNITURE FOR THE SMALl.. HOUSE. by Esther Sing:leton, with illustrations show­ing the artistic and appropriate furmture for the h ouse, and the proper position in which it is to be placed, "A fo��� g;e��
se:f1;b�a{

Oco�'.���: . ���a����� 2 ,418 together with an accurate treatment of the fireplace and mantel. 

"Californ ia Flower Girl , "  for California per- THE USE OF CONCRETE IN THE BUILDING O F  A SMALl.. COUNTRY HOUSE. by Benjamin 

PRINTS. 

fumes, Paul Riegel' & Co . . . . . . . . . . . . .  0 • •  2,421 Howes, is a timely and comparatively new subject, and is one in which much interest is shown at the 
"Cream ot Wheat is Ready. " for wheat present moment. The article is profusely illustrated with fift y engravin�s showing exterior and interior 

breakfast food, Cream of Wbeat Co . . . . . . 2,417 , views and floor plans of small houses of various styles of architecture ID which concrete is used with HOut of Mattress, " for matresses, Sears, Roe- , artistic results . 
" 

buck & C�; . . . . . . . . . . . . . . . . . . . . . . 2,422 to 2,426 ' THE HEATING APPARATUS FOR THE SMALl.. COUNTRY HOUSE, by Allyn Frogner, is the Fast Asleep, for wheat breakfast food, I title of an article treating in a practical manner one of the most important features of a small cou ntry 
"I �i;: �:h

�in�? ' fo�' '';'i;e'�t' ' b�e�kf��i 2,420 
house . . How to heat a n d  ,,:hat is the cost ? That is a question which has been well answered for the three 

food, Cream of Wbeat Co . . . . . . . . . . . . . . . .  2 ,419 respectIve systems of hot aIr, steam heat and hot water. 
__________________ I PROBLEMS IN PLANNING THE GROUNDS OF A SMALl.. COUNTRY PLACE. by Charles D. 

. Lay. Mr. Lay has explained in a very concise form how the grounds around a small country place may A printed COpy of the speCification Ilnd drawing be planted at a very low cost, and enumerates the best and most effective shrubs and plants to be used. of an! patent In the foregoin!l' list, or any patent I This SMALl.. HOUSE NUMBER will contain 165 illustrations covering 52 pages which will be ��I.
pr

��c!8s�.;� ��
nc

�eJ�s�' P;;'�:d.::i �g�nl���e 
f�On':l inclosed in � stri!<ing colored cover. . . . 

' 
Dumber of the patent desired and the date be . Th<; pn.ce WIll be fifty cents. Those n�w subsc�lblllg for Amencan Homes and Gardens for the year 
I!'lven. Address Munn & Co .• 361 Broadway. New wJ11 receIve It at the regular rate. SnbscnptJoll pnce $3.00 a year. 
Y'lj�adian patents may now be obtained by the In-

' MUNN & COMPANY, Publishers, 361 Broadway, New York City ventors for any of the inventions named in the fore­
going liat. For terms and fnrther particularo 
addre .. Moon • Co • •  361 Broadway, New York. 
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" BOUL�VARD  " 
Auto and Marine Engines 

1 0 0% perfect. A new and distinct 
type--different from all others Prac­
tically vibrationless ; almost noiseless; 
bas fewer working parts;  occupies less 
space; develops more actual H. p.  and 
speed and runs longer on a gallon of 
�asoline than any engine made. Costs 

less orh::inally. is most economi­
cal to operate, most efficient. 
most durable and absolutely de­
pendable under all conditions. 

����('������ :��)I�lg)��1��1:8cfn� 
!��cfue:8 

6�·:·'2.��-i��v�r�I�:o:;in� 
minute. Water-cooled. Greatest engine VI\]ut, in the world. Price, 
* 1 7 0  complde. WrIte today for 
iIlustral e d  catalog. 
West SI. Louis Machine & Tool Co. 
608 Manchester Av., St. LO:lis,Mo. 

Dealers wanted Everywhere. 

Electro· Plat ing  
&pnlmDS InG Material .... 
H a n s o n  & V a n W i nkle 

co., 
N e w a,·I ••  N. J .  
28 & 30 s .  Canal St. 

C btc&l<o. 

Bristors 
Recording 
Instruments 

For P RESSU RE 
TEM PERATU RE 
6. ELECT RICITY 

Write for CatalOEUtS 

Attached to any water bucet will develop up 
to 3 Horae P o w e r  according: to sizel of p i p e  and 
��:O�;:rb:Cke?�!h�'l ���:s��:���o��t061���h 

Rotor for all smail powt:r work, nnd Wash­
Ing .aehlne � H.l-'.  on !i inch pipe, 80 Iba. 
water pressure ; 1 H. P. on 60 tbs. pressure. 

" 2 inch pipe. Net price $5 MSh with orJer. 

:�:�he�rd'l���
er �J:.!��h b��� fo�ll:�y $r���� 

'� " Inch Motor for grinding, polishing. 
fans, sewing Ul�chine. Net price 1\.·10tor 
with Pulley $2.50 ; with emery, buffin[!" 

Orrler yonr motor trom ,Iea.ier or from 118. . Sen(1 your wnter pressure and size of supply pip�. Acth'e .'\gents wanted. Cn.talog rree • .  

� D I V I N E  WAT E R  M O T O R  CO . 
D E P'T 1 2.  U T I C A , N . V . 

PI ERCE 
Motor Boats 
and Motors 

""ALWA YS DEPENDABLE " 
Co���,

o
Dut:''\b�: :t;t::�s s�Jaf��; 24 ye;us' expericnre t: n ables liS to 

Jitive yOIl the be!t for thp. 
least moucy. 38 sizes 
snd .. tyle8 ot �I o t o r Bont .. ran;dng in price from 

I .15.00 to $4,0l)0.00. Motors 
only, 2 to 20 H. P. 

Knock D o w  R Boat Frallle� w i t h  M schln­ery.  R o w  B o ll.  t s an d  
�::���jar;:ri�et���,vs!�� ;,��: 
money.  

PIERCE E N C I N E  CO. 
'1'wenty-fo u rt h  Ave. , RacI ne, W is. 

Siegel. Cooper Co., New York C i t y ,  Eastern Agents 

Buy a powerful engine that is durable. 
economical and absolutely safe. 

Waterloo Gas Engines 
develop the full rated horse power and more. They are guar­
anteed for five years at any kind of work, never shut down for repairs, are absolutely simple in  operation. and aU sizes 

furnish the cheapest power for every pUrpol!e. Best for 
miners. millers, manufacturers, printers, 

f"me" s-·for drilling, pumping, running air compress­
ers. d y n a m o s . etc. 
Sold on credit if de­
sired. Write today 
for free E n cyclopedia 
of Engine Facts. 

Waterloo GaIOIiae Engine Compaay, 
199 West Third Ave.,  

Waterloo, - - Iowa. 

K E - P A - G O - I N  ' 
T I R E S 

For discriminating buyers. No Skidding. No 
Punctures. No Trouble. They just keep agoln ' .  
A s k  the users. 

BEEBE·ElLlOIT CO. ,61� Wisconsin Street, RACINE, WIS. 

" I I  T he B al i  T[oa..nsm i ss i on rj ··1 I '" . Automobi les &MotorBoats .r :i ll-
, I , .  N E w  v ':) R K  G ( A R  WOR K S  ! 

� . "  L • '" '" 

Scientific American 
WRITE FOR THIS BOOK ON THIS FULL 
H�- 20-Horse Power Goes the Route CAR that ALW AYS 

Not " a n  engine in a buggy " but built up from 
highest type Chassis carrying powerful water·cooled 
motor. Speed 1 to 30 miles. Goes 25 miles on one 
gallon of gasoline. 
THE INVINCIBLE SCHACHT AUTO -RUNABOUT 

1-••••••• -........ Handsome lines and finish-Regular auto appearance-High • wheel style best for all roads-sand, mud and mountain clim bing. 
Economy of first cost and long life durability. Quick control from steering wheel-Friction 
drive-;-Doubl!" chain to . each. rear wheel-Absolutely gearless and clutchless-Puncture proof 
Goodnch sol�d rubber hres-Timken roller bearings-Schebler carburetor, etc. All of highest 
quahty. Wnte for pnce-Free bOoks as prospective buyer or special offer to agen ts. 

THE SCHACHT MANUPA CTURJ NG CO., Z700 Spring Grove Ave., Cincinnati, Ohio 

POW E R  R EQ U I S I T ES 
Is �dte��d�bf�����: runs relhbly, requires least att.ention and 

The simple, powerful 

I .  H.  C.  meet the requirements. 
�dha1ted :l:� all

e
��:�l 

cal purposes-a sty le  
and size for every ser­
vice. 

C a so l i n e E ng i n e s  

:':���C:�t�i �on:ia���H�J:i skltionary), 4, 6, 8, 10, 12, 1 5  and 20-H. P. 
Air Cooled, 1 and 2-H. P. Call on 1. H. C. Agents or write for catalog. 

I NTERNATIONAL HARVESTER CO.  OF AMERICA 
(Incorporated) 

1 5  Harvester B l d g . ,  Ch icago,  U. S. A. 

It Pays to Buy Sea Lion 
Leather Belting 

First cost and maintenance cost of belts 
are two very different things. That's why you save mom!)" getting Sea Lion 
Belting. It costs you a trifle more to bt:­
gin with. but it l:lSts enou{;h longer to 
more thaD make up for the mitial cost • 

n you require a belt that will stand live ste!l.m, water conditions such as le. ... king 
a����eb��Si��\��i�S':; :t=l��r�hcl�nf��: -in fact any of the conditions that 80 

quh:kly knock out an ordinary belt-

SEA LION 
Gua ,.anteed Waterproof 

Leather Belting 
rs  the only kind you can afford t o  buy. 

We cut it froUl the choicest oak t.'lnned hides on the 
�h:r��\inu;iis

g d�!� ��t�r \�����t t�����gL��SSa�d 
care. The laps Hre joined by our own process of ce­
menl< under 3,000 Ibs. hydraulic pressure to the square 
inch, 80 that yell could t�ar the leather sooner than 
separate the Joints by any tensile strain. We sell it 
u nder a guarantee equally as liberal to the user as we 

��iti�l;u��at�:t'��!�����;l�:o�Ci� �u���t�� 
and that we \ViIl repair Qr replace any belt deft:ctive 
in stock or workmnllship ; and in ad, lit .on to the above 
\Ve guamntee the laps against opening up on account 
of either ws.kr or steam. 

We are also Dlanufacturers of Reliance, Sterlinlr, 
Imperial and Dynamo brands of 

e:���f;-diW��n�r�u��!e� ��� 
us about ,'our belt needs. We 
wi l l  advise you and send you a book on belting. 
Chicago Belting Co. 
24 So. Green St., Cbicoro 
Bmnchelt-Kew Orit!3.ns, l' hibdelphia, Portland, Ore. 

Riiler lfiIentii 
in each town to ride and exhibit sa!D"ple 
19?9 model. Wr'�$.or SPecial O.tter. )';ned GuaranfAlrd 10 t $27 1909 Models 0 

with Coaster· Brakes and Punc:ture-Prooftires. 
1907 " 1 908 Modela $7 t $12 all of beat makes 0 
SOD Second·Hand Wheel. ::;d"'a�k:,�.��. �.O.��/�: $3 1o $ B w�'sh!"aot;llJc,:;��:I.l,!�:� cent dtjJosit. pay the /rt:'ght and allow 

TEll DA YB' FREE TRIAL. 
pa?;!�:3;un��:;��:���u�r��::. b:D�t 

buy till you get our catalogs and otero Write now. 
MEAD CYCLE CO • •  Dept- J.1 75. Cbicall:o 

Our catalog com· 
g�iS;�: ��l! �aeg:� 
quality tools and 
J Rbor-saving de­
vices win be sent free to any address. 
'l'his Hand V i se is (lnly one of the 
many useful tools having exclusive 
feattkes which are desert bed therein .  
GOODEU, P ltATT CO. 

Engine�J::ing News 
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

1 00  to 1 25 pages, 9" x 1 3", weekly. Send ten cents for Simple copy. 
I! you cannot locate desired engineering equipment write our . . Readers Want " department. 

THB BNGINEERING NEWS PUBLISHING CO. lt4 Broadway, New York 

The March 20th Issue of 
THE SCIENTIFIC AMERICAN 

Will contain a SPECIAL ARTICLE on the 
" High - Wheel Buggy - Type 

Automobile " 
This artic.le will be of a very comprehensive nature, a nd will give full 
details of the mec.hanism of all the latest mac.hines of th is kind-a type 
whic.h is becoming very popular with farmers and c.ountry physic.ians, 
on account of its simplic.ity and freedom from tire trouble and repairs. 

Watch for the March 20th Issue ! 
It will be well worth careful reading. 

A TROUBLE CHAR T FOR A UTOMOBILE USERS. 
We will mail free, to any automobilist or chauffeur, who cuts out and mails us 

this coupon, a copy of our 1 909 Automobile Number containing a very complete chart 

that gives full particulars about how to locate the trouble when your car breaks down. 

FEBRUARY 27, 1 909. 

HI.h Whe.,. T,.avel all Roads. 
aecause 11/1 Roads are made to 
be traveled by HI6h Wheel •• 

Oldest and hugest makers of high-wheeled 
automobiles in the world. World ' s record for Hill-climbing an d  Reliability con­
tests in this class Only all ball-and. 
roller-bearing �otor made. New 
friction-chain direct drive-no gears. 
Rotullblllty and Reliability 
are the reasons for high wheels and 
tolid rubber tires. Send for our 
catalog and learn more about these 
popular. intensely practicable vehi-lCles and their low cost. 
HOLSMAN AUTOMOBn.E 00. Suit. 59 MOD&dllock Bilt Oblcago 1i"'�"'YI"WIi". 

POPULAR ELECTRICITY IN PUIN ENGUSH. 

Adding & Subtracting Rule 
practical, useful nnd time·savi n/l  devl:h�s�tl1����i�� ell/ei���r�� 

mechanical and 
dvil 

E�l!!dO����a���!1f:::t 
works. 100 to 2000 candle 
power. Costs less than 
keroE=ene. 

Absolutely anre 
Very brJlUaot 
Po"'''er ..... 
aDd Steady. 

Every la.m p warranted. 
Over 200 styles. 

Agents wanted. Catalog 
free. Wrlteto-<iay. 

The Best Light (Jo. 
8? E. 6th St. 

Highest Mechanical and Musical Art 
Have you a taste for MUSIC? 

��!:!����r��i[igdin��t!��llo::� 
people bave ha.d th eir salary in­
creased five told by using our 
Musical N ovelties. Can be 
learned in hours where ordinary 
instruments takes months. 

Send for our new I OO-pa�e Illustrated cata log free. A lso 24 pages standard and 
popular sheet music arranged for one or two 
peop le, showin� bow to play our instru· 
ments, for 24 cents in stamps. 

J. C. DEAGAN 
215'1' No. Clark St • •  Chlcalro, Ill. 

WE WILL QUOTE YOU 
PRICES DIRECT 

wblch saVe you f26.,�60�!o�.
n���.���", 

shown below. You � 
same ratio on 12& 
Spi l t  H i ckory 
I1ne of 
Free Book. gives prices. 

"Bougie Eyquem" 
THE FRENCH SPARK PLUG 

No more ignition troubles. A plug 

that surpasses anything on the market. 

Price $2.50 each. Circular on request, 

MONTGOMERY & CO. 
105 Fulton Street, New York City 

LvrKI� 
T APES AND RULES 

A R E  THE BEST. 
f:4'or sale everywhere. Send tor 

Catalog No. 16. 
L U F K I N  R U L E C O. 

S a g i naw, M i ch .• U .  S. A. 
:K ew York and London. 

WE WILL MAKE !��r
gl�e��� 

estimates on 
manufacture of any metal novelty. Automatic ma­
chlnery , tools, dies and expert work our specialty. 
AUTOMATIC HOOK <!it EYE CO" Hoboken, N. J. 


