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THE WASTE OF OUR NATU� RESOlJRCES. 

The present awalrening of the national conscience 
on the subject of the waste of our natural resources 
is one of the most encouraging signs of the tin;te£l; 
but in this, as in all other great national awake.n­
ings, there is the danger that the movement may 
never progress beyond the stage of. discussion to that 
Of practical efrort. Until the necessary legislation is 
secured, it is well for, us to take an occasional review 
of the Present conditions of waste, and point to the 
ultimate absolute depietion of our resources which 
must inevitably ensue unless the strong arm of the 
law be. called in to. enforce remedial and preventive 
measures. We have before u's a succinct review of the 
question by Dr. George F. Swain in a paper presented 
at ·the recent amlUaJ meeting of the National Asso­
ciation of Cotto!). Manufacturers, in which the subject 
is treated under the four heads of Forests, Water 
Lands, and Minerals. 

" 

At the present, time the people of the United States 
use 'annually forty cubic feet of wood per acre, as an 

'ofrset to which ther� is a natUl;al gt:owth of only 
twelve cubi,o feet per acre.. In answer to �h(l- question, 
whether it is n�essary for us to use thr�� times what 
we produce, attention is invited to the fact that- while 
in. the United States we use 262 cubic feet pel' 

'
caPita: 

Germany uses only 37, France 25, and Great Britain 
14 cubic feet per capita. Forest fires, most' of which 
are ,entirely preventable, have consum:ed since 1870 an 
average of 50,000,000 acres of standing timber per 
year. There is much unnecessary waste due to care­
lESS methods of logging and sawing. For each 1,000 
feet of standing timber that are cut down, only 320 
feet are put to use. TanniI).g establishments bark the 
trees and leave them to die. The turpentIne indus­
try, also, results in a large annual destruction of tim­
ber. It is not to be wondered at that in the. last nine 
years the price of' yellow pine at the mill has in­
creased 65 per cent. 

Natural gas is allowed to waste in many localities 
without restraint, and it is estimated that a sufficient 
amount is, lost to light all the cities of the United States 
having a population of'over 100,000. At the present rate 
of use and waste all the known supplies of natural gas 
will be exhausted in 25 years. As for oil, it is suf­
ficient to state that at the present rate of increase the 
supply will be exhausted before the year' 1950. Al­
though there has been an improvement of about 50 
per cent in our methods of coal m:ining in recent 
years, the present system is uneconomical. We ex­
tract the high grade coal and allow the mine to cave in, 
thereby wasting a large percentage of the available 
supply. By the middle of the next century, the easily 
accessible and available coal in this countr'Y will have 
been exhausted. 

The situation with respect to our supplies of iron 
ore is even more seriolls; for it is estimated that, if 

the present rate of increase of consumption continues, 
the known s�Wly of high grade ore will be . gone 
by the middle of the present century. Twenty-five 
YEjars is also the limit set for the exhaustion of an­
other important mhieral-phosphate' rock. Taking all 
our mineral products together, it is, estimated that the 
total waste approximates $1,000;000 per day or over 
one-sixth of the value of the total production. 

As to public lands, or lands in gener'al, -it. is undeni­
able that we are failing to secure as large crops as, we 
should, chiefly because we neglect some fundamental 
principles, such as th ... development of rotating crops, 
and so plowing on, sloping grounds as to prevent 
washing away of the soil. Although we have some 
of the richest soil in the world, the average yield 
per acre from 1897 to 1906 was 13.8 bushels of wheat 
In the United States as against 28 ill Germany and 
32.2 in the United Kingdom. 
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The facts as above set forth relating to the exhaus­

tion of our fuel supplies indicate that in the future 
years the value of water power as a national asset 
will become increaSingly evident. To utilize the full 
hydraulic power of the rivers it will be of the great­
est importance to reduce the extremes of flow so that 
the. waste of water through floods may be made a 
minimum. Statistics show, moreover, that the annual 
damage done by floods is increasing and has risen 
from $45,000,000 in 1900 to . $118,000,000 in 1907. The 
Merrimac River discharges at its period of highest 
flood seventy times as much water per second as it 
does at its lowest stage, and ten times as much as 
its average flow throughout the year. The regularity 
of the flow may be increased by the preservation of 
the forest, whose presence tends to retard the rUn-off 
of the rainfall, and by the construction of reservoirs, 
which will hold back the floods and· allow the sur­
plus waters to be drawn ofr as needea, thereby increas­
ing the average flow throughout the year. Particu­
larly necessary is it to protect the forests on steep 
mountain slopes, with a view to the prevention �f 
fl,oods and the resulting destruction of the arable lands 
in the lower valleys. In the Tenth Congress on Inter­
national Navigation held in Milan in 1905, the en­
gineers were unanimous upon this point. M. Lafosse, 
the French delegate, describes the evil effect of strip­
ping the mountain sides as follows: 

"The soil, swept -bare of its- forests, exhausted by 
the abuses of grazing, loses quickily its vegetable stra­
tum. Washed periodically, and carried away by melt­
ing snow and' summer, storms, it is soon disaggre­
gated. The waters run toward the low points, rolling 
before them gravel and. boulders, and even tearing out 
loose sections of rock .. , A  thousand rivulets cut out 
beds, the tQrrent is fO):"IIled. Scours begin, the banks 
are broken down, and a. �s of mud, sto!).es and rocks 
invades the valiey, destroying everything as it passes." 

. Most of the countries of Europe have learned the 
lesson and taken stevs for �he careful preservation of 
their forests;, and �his hali! been done not merely with 
a view to increasing the timber supply, but in 
the interests of navig,ation. Over half a century ago, 
the French' government entered upon a policy of for­
est protection aI).d. reforestation, and up to the 1st of 
January, 1900, they had acquired no less than 620 
square miles. for these PllrpQs�s. ,The efforts of our 
own government to solve tItis,' question on a scale 
commensurate with its impOrtance sho:uld receive the­
hearty co-oper'ation of every State of the Union. 

FEWER BROKEN RAlLS. 

'I.'�e alarming increase in the number of broken 
rails in the ,State of New �ork inqucEld, the I,.egi,fl.1a­
ture, some three years ag;o,. to, make an inv;estigatlon 
of the subject. The cond,it,ions 'Y;ere f�und: tQ 1;Ie, so 
serious as fully to, justify the, Qomplaints of the engi­
neers of t,he. railroads, that they, were receiving from 
the manufacturers rails which wers faulty both in 
composition, and manufacture. The. 'official' investiga­
tion show�d: that the number of rails broken during 
the winter months in New York State alone ran. up 
into the thousands. The subject was given that 
healthy' publicity; which o{ late years has resulted iit 
so many improvements affecting the welfare of the 

. general public, and ultimately the manufacturer's and 
the representatives of the railroads met for a thor­
ough discussion of the subject, the outcome of which 
was a revision of the methods of manufacture and the 
adoption of spEJ(,lifications which were ac.ceptable both 
to the rail makers and the engineers. Although it is 
too early as yet to judge 'how nearly the rails rolled 
under the new specifications approach the ideal stand­
ard, it is certain that there has been a great reduc­
tion in the number of breakages. Many of the recent' 
failures have occurred, of course, in rails which had 
been rolled under t�e old system and were already 
hI. the tracks when the agitation for better· material' 
took place. As time progresses, and the place of the 
old rails is taken by those of a better quality, we may 
look for' a 'still further, decrease- in the number of 
breakages. 

' . 
With a view to determining what progress is being 

made, the Public Service Co:mmission of this State 
has made 'a comparison of the �eturns furnished by 
the r'ailroads for the four monthS of December, 1907, 
and JanuarY, February, and March, 1908, with those. 
of the corresponding four months of the past winter. 
The information required for the earlier period in­
cluded the rail specifications adopted since June 1st" 
1!J07. The reports, which are practically complete, 
show that w'hereas during the winter of 1907 to 1908 
there was a total number of rail failures of 3,917, the 
number for the winter of 1908 to 1909 was only 1,829, 
relatively a most satisfactory condition. Taking 
some of the larger roads, we find that there is a reduc­
tion on the Erie from 473 failures to 202; on the Dela­
ware & Hudson, : from 500 to 162; on the Lake Shore, 
from 354 to 93; on the New York Central, from 1,601 
to 537; and on the Pennsylvania Railroad, from 228 
to 139. Of the 54 steam roads included in the re­
port, . there is an average reduction of 50 per cent 
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in the failures, an� 22 roads report that they had no 
cases of broken rails. It' is encouraging to learn that 
only four of the faiiures resulted in accidents, and 
that all of these occurred to freight trains; 

. 
A NEW FIRE-ALARM: SYSTEM: FOR NEW YORK. 

The recent decision of the Board of Estimate and 
Apport�onment of New York city to appropriate the 
sum of $100,000 for the preparation of plans for a 
new fire-alarm 'service, and the expressed willingness 
of these custodians of the city's funds to vote in tae 
near future an outlay of about two millions of dollars 
for this purpose, will mark, it is hoped, the passing 
of one of the most serious dangers that menaces New 
York. At the very root of all fire protection lies the 
IJrompt and correct announcement of a fire by suitablt.. 
mechanical and electrical devices. New York's fire 
department has been hampered by an obsolete _and in­
efficient system, largely of a makeshift character and 
with little or no protection against damage or break­
down. Only the skill and ingenuity of the men of the 
telegraph bureau have made possible even a satisfac­
tory working under normal conditions. Despite the 
pleas of fire commissioners and chiefs, not to mention 
the warnings of the insurance companies most point­
edly expressed in high rates, the city authoritIes have 
for years refused to take notice of this condition and to 
appropriate funds for the installation of a new system 
to take the place of one in so scandalous a condit,ion 
that it is beyond hope of repair. The Merchants' As­
sociation, the flr'e insurance underwriters, and l�rge 
buSiness interests have at last succeeded in driving 
home the needs of the fire department. The central 
office of the fire alarm system is at present housed in a 
building which in itself is not a first-class flre risk, 
surrounded as it is by much inflammable material 
used as kindling for the engines and f�rage for 
the horses of the engine company that it also shelters . 
Signals are sent to the fire houses throughout the bor­
ougI:!- of Manhattan along main circuits comprising 
cables attached in little more than temporary position 
to the Third and Ninth Avenue elevated railway 
structures , in close proximity to the third rail and to. high-tension feeders. Fire-alarm boxes are frequently 
to be found so poorly placed that two simultaneous 
aJarms would interfere with each other and render both 
signals impossible of interpretation. In fact, the situa­
t!on is even now considered so critical, that this whiter 
a makeshift protection in the form of a duplicate tele· 
phone switchboard for flre department purposes was 
installed in a nearby telephone central exchange, so 
that in the event of the destruction of fire headquar­
ters, telephone communication with the various engine 
and other fire houses could be maintained. 

To ascertain the reasons for this sorry condition 
of affairs in the largest American city means a study 
of New York's municipal grQwth, for the original 
flre-alarm telegraph plant was. installed about 1865, 
"hen the "paid system" supplanted the volunteer fire 
department. The plant was located in the old central 
station in Mercer Street until removed uptown in 1887 
to fire headquarters in Sixty-seventh Street. To accom­
modate the growth of the city, various extensions have 
been made both of circuits and apparatus, but without 
removing it from the sixth floor of fire headquarters. 
Particularly objectionable is the method of leading the 
cables into the building. Cables, boxes, and connec­
tions are all in a hopeless state of more or less ine:tiJ.­
ciency., Instead of a non-fireproof fire headquarters 
containing inflammable materials, it is proposed to 
erect either in Central Park or some equally isolated 
place, a central fire-alarm telegraph station in ;, build­
ing absolutely fireproof and devoted to no other pur­
:(}ose, a building which neither fire nor flood can dam­
age. The telegraph and telephone wires of the. system 
are to be laid in underground ducts 01' subways, care­
fully protected throughout their course from high·ten­
sion current or from possible contact with power cir· 
cuits. The distribution of circuits is to be systemati­
cally planned as regards the territory served, while 
the boxes themselves are to be of the non-interfering 
type, so that every signal will be recorded clearly, 
whether sent in alone or simultaneously with other 
alarms. 

The estimated cost of this system is placed at 'about 
two millions of q.ollars, for which, when the plans are 
prepared, bonds will be iSSUed. Large as this sum 
may seem, it is a small price to pay for an essential 
impr'ovement so long postponed. In fact, just as the 
high-pressure service has proved an excellent invest· 
ment for the city, and has been the means of gi�ing 
vastly increased protection at reduced expense, so' a 
modern and adequate fire-alarm telegraph system wUI 
doubtless be the means of effecting a further r'eduction 
in insurance rates. 

•••• • 

According to the report of t1!.e Interstate Commerce 
Commission, many railroads are beginning to use 
telephony instead of telegraphy for train dispatching. 
DUl'ingtne year 1908 the telepholle was adopted on 
2,357 miles of railroad. 
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AUTOMOBILE. 
As the result of ten years' study and experiment, the 

White Company has at last perfected a kerosene burner 
for its steam cars, the results obtained with which are 
claimed to be equal in every respect to those of the 
gasoline burner. The new burner has the additional 
advantage of being adjustable for gasoline also, so 
that whichever fuel is most readily accessible may be 
used. 

A demand is arising in F'rance for road races for 
stock cars only. The specially constructed road· racing 
machines of France having been defeated, their cele­
brated makers came to the conclusion that they were 
an expensive luxury, and road racing waned in popu­
larity. The Grand Prix of this year has only about 
six entries, including a "freak" single-cylinder car 
with a 4-inch bore, 10-inch stroke, and three each of 
intake and exhaust valves. This state of things is 
causing a demand among the smaller makers for races 
limited to strictly stock cars. 

In England, where the road problem is somewhat dif­
ferent from ours, consisting of the damage to previ­
ously good roads by automobile traffic, instead of the 
absence of good roads suitable for the latter, it has 
come to be realized that the difficulty is largely one of 
maintaining a surface suitable for 'mixed traffic. It is 
pointed out that in the old coaching days these vehi­
cles were often more numerous on the highways than 
motors are now, and that it is only since the railwaYii 
so greatly reduced road traffic that highways came to 
be considered a legitimate playground for children, 
dogs, and chickens, so embarrassing to the automobil­
ist. The further elimination of horses, due to the in­
creasing use of automobiles for all purposes, will soon 
bring about a state of things in which highways will 
not be subjected to two opposed. methods of wear and 
tear which cannot be resisted by the same means, and 
the problem of maintaining a durable and dustless 
snrface will be greatly simplified. 

The brake and dust trials conducted by officials of 
the Department of Agriculture at Newark, N. J., pro­
duced some interesting results, whiCh should be con­
soling to the nervous pedestrian· who considers the 
dangers of the street to be increased by the multipli­
cation of automobiles. The fact, already obvious to 
tho well-informed,. that a competently driven automo­
bile is much more controllable than the best-driven 
horse-drawn vehicle, was conclusively proved; and as 
the majority of automobile drivers are more skilled, 
or at least more trained, than the majority of horse 
drivers, the increase of automobilism should make for 
public safety. All kinds of motor cars, motor cycles, 
and pair and single horse'drawn vehicles were in­
cluded in the trials, and the best stops made by the 
latter were iil. 27 and 55 feet at 10 and 18 miles per 
hour respectively, while automobiles stopped in 10 
feet and 31 feet at 10 and 20 miles per hour, and in 53 
and 74 feet at 21 and 30 miles per hour. At is thus 
shown that automobiles may safely proceed at twice 
the pace of which a horse-drawn vehicle is capable 
and still be pulled up in the same or less distance. 

In .the recent efficiency test conducted under the 
auspices of the New York Automobile Trade Associa­
tion, known as the "one-gallon" test, the points were 
awarded in such a manner as to really indicate the 
comparative merit of design of, the different cars, 
which can hardly be said of any previous contest on 
similar lines. In previous tests of distance traveled 
for a given quantity of fuel, distance was the only 
criterion of success, and, given equal ability on the 
part of the drivers in economic manipulation of fuel, 
the chances were all in favor of the lighter cars, 
which obviously ought to travel a greater distance 
per pound of fuel consumed than heavier ones. In. 
the recent contest, however, the basis of comparison 
was the ton-mile transported, so that a heavy car 
traveling a shorter distance had a chance of beating 
a light car traveling a greater number of miles. The 
obvious advantages of this diagnostic, at least to the 
inexpert amateur looking for ail economical car, were 
sufficiently borne out by the results: although the 
contest was won by the fifth lightest car out of twenty 
entered, the heaviest car on the list was first in. its 
class and third in the entire list, and' this in spite 
of its being of the six-cylinder type generally consid­
ered to be large consumers of fuel. The winner was 
an 18-H.P. 4-cylinder Franklin weighing 1,900 pounds 
light and 2,880 pounds with its full complement of 
five passengers, which it carried for 35.8 miles, mak­
ing a score of 103,104 pound-miles or 51.55 ton-miles. 
The second was a single-cylinder 10-horse-power Cad­
illac, one of the cheapest cars entered, which ran the 
longest distance of all, 42.6 miles, making a SC01;e .. of 
99,045 pound-miles; while the big Lozier, whicht was 
third, carried its 5,230 pounds of car and paSSeIl'gers 
17.2 miles, making a score of 98,443. These figures 
are certainly rather a revelltion of the possibilities 
of economical travel by means of automobiles, 51� 
ton-miles for a gallon of gasoline, i. e., at a cost of 
16 centl!!, representing remarkably cheap road haulage 
of either passengers or freight. 

Scientific American. 
ELECTRICITY. 

In order to permit of using tungsten lamps of low 
voltage in illuminated signs, a special type of trans­
former has been designed, which reduces the voltage in 
the ratio of 10 to 1. With a view to preventing loss of 
current in a flashing sign, these transformers are con­
trolled through the primary circuit. 

A novel galvanic cell has recently been invented, 
which generates an alternating current. The elec­
trodes of this cell are thin sheets of iron, and the 
electrolyte is a mixture of equal volumes of a two per 
cent sulphuric acid solution and a saturated bichromate 
solution. This cell deflects the needle of the voltmeter. 
to each side of the zero position every five or ten sec-' 
onds, the voltage indicated \ being plus 0.4 volt and 
minus 0.4 volt. This action is kept up for hours. 

The city of Boston is having 3,000 magnetite arc 
lamps installed for street illumination. The magnetite 
arc burns in open air like the original carbon arc, and 
on a direct current only. One of the electrodes is of cop­
per, While the other, or negative electrode, is' made of 
il'on oxide and titanium. Only the latter electrode 
need be replaced when trimming the lamp, while tlie 
positive electrode lasts, for over two years� One of the 
advantages of this type of arc lamp is that it can be 
operated on the same circuits with tungsten incandes­
cent lamps, making a very convenient and attractive 
combination for street lighting. 

To protect wooden electric light and, telephone poles 
from being gnawed by horses, it is customary to wrap 
the wood with wire. With a view to facilitating this 
work, which is quite slow and consequently expensive 
when done by hand, a pole-wrapping machine has been 
devised. The machine carries a reel of wire, and is 
mounted on four grooved rollers which bear against 
the pole, being held in contact by the tension of a 
spiral spring. A cutter wheel is mounted on the ma­
chine, which serves to cut a spiral groove for the wire. 
The pitch of the groove may oe varied by adjusting the 
cutter. With this machine it requires but fifteen or 
twenty minutes to wrap a pole, and the wire is laid on 
so tightly that it may be held with a single row of 
staples. The machine also serves for splicing poles. 

An ingenious method of measuring the moisture in 
corn is to convert the kernel of the corn into a battery 
,cell. The instrument is supplied with two pins, one of 
copper and the other of zinc, which are forced into the 
kernel of corn

' 
and serve as the electrodes of the bat­

tery, while the moist germ of the kernel is the electro­
lyte. A tiny current is thus generated, and its value 
is read by means of a galvanometer. In this manner 
it is possible to determine the amount of moisture in 
the c().rn. In a similar way, wheat and other grains 
are tested; but as it is impossible to penetrate the 
kernels, the grain is packed tightly in a vessel and 
two large plates are used for the electrodes. In some 
cases, a current is passed through the grain, and the 
moisture is determined by noting the electrical resist­
ance with a Wheatstone bridge. 

When a Wehnelt interrupter is used with an alter­
nating current, the anode, which is ordinarily made of 
platinum, is very rap-idly disintegrated. To overcome 
this defect, a German inventor has devised a type in 
which a carbon rod is used in place' of platinum. A 
porcelajn tube with a 3-millimeter bore is supported 
in the vessel, which is filled with sulphuric·.acid. A 
carbon rod covered with a. thin coating of copper is 
arranged to fit into the bore of the porcelain tube. 
The porcelain arm, which bears against the bottom of 
the rod, may be adjusted to raise or lower the rOd, 
thus determining the amount that projects belo';' the 
end of the tube. A weight on the carbon rod presses 
the anode agains.t the porcelain arm. The intensity 
of the current is determined by the thickness of the 
coating on the carbon. This construction was found 
to be very satisfactory on alternating-current cir­
cuits. A volta:ge of from 60 to 150 was required to 
operate the interrupter. 

Investigations of the electrical state of the upper 
atmosphere during July and August last were made 
at the Glossop Observatory in England. A wire was 
elevated by a kite and a dead-beat galvanometer 
was used to measure the currents. It was found that 
the current was too large, at times, for the capacity of 
the instrument. and it was necessary to connect it in 
shunt. The results of the experiments were as fol­
Ibws, the mean current values being given: 

Height above Current in 
ground. amperes. 
2,000 feet • . . . . . . . . . . . . . . . . . . . . . .  _ . . 5 X 10-5 
4,000 feet • • • • . . . . . . . . . . . . . .  _ _  . .  _ . .. 13 x 10-' 
6,000 feet . . • . . . . . . . . . . . . . . . . . . . . . . .  23 x 10-' 

The current values varied considerably during the' per" 
iod of the investigations, and seemed to depend to a 

large extent upon the velocity of the wind. The 
greater the velocity, the greater was the current. Al­
though the investigators attempted to measure the po­
tential of the air, they were unable to obtain very satis­

factory results, owing to the impossibility of insulating 
the apparatus perfectly against the high potentials. 

439 
SCIENCE. 

A large villa was recently unearthed at Pompeii by 
a restaurant keeper, who obtained permission re­
cently to excavate on a plot of land adjacent to some 
recently discovered tombs. It is stated that some ex­
cellently preserved frescoes were revealed. 

By a process recently patented in Austria, caout· 
chouc is recovered from materials of every kind which 
contain it, by heating the finely divided material to 
212 deg. F. or higher with ethers of the cyclic or acyc­
lic series which boil at temperatures higher than 212 
deg. F., and by precipitation the caoutchouc from the 
solution is thus obtained. 

Typhoid fever vaccination has met with the approval 
of the army. Of the 150 men of the hospital corps 
on duty at the Walter Reed Hospital in the District 
of Columbia, 98 per cent have volunteered for anti­
typhoid vaccination, and already over two-thirds have 
voluntarily returned for the second application. By 
this writing, probably. all have returned. No opposi­
tion has been encountered, and the entire experiment 
has proved a success. 

Auer von Welsbach, the well-known inventor of the 
.incandescent gas mantle, has produced an alloy of 
iron and thorium which possesses remarkable proper­
ties. When stru0� lightly against a piece of iron this 
alloy emits exceedingly bright sparks, produced by 
the almost instantaneous oxidation of particles de­
tached by the blow. Sufficient heat is developed to 
ignite tinder instantaneously, without the repeated 
efforts required by the Old-fashioned flint and steel.· 
The new thorium "flint," indeed, may be called an 
everlasting match. It will be very useful to explor­
ers and tourists and should be of great value for the 
ignition of explosives, for milita.ry and other pur· 
poses. 

Near the little Italian city of Adria excavations are 
being made on the site of the ancient Adria, a pros­
perous Etruscan seaport which gave its name to the 
Adriatic Sea. In the course of ages the city was 
buried beneath the alluvium of the Po a:ld the Adige, 
and the sea receded from its site, which is now 18 
miles from the coast. The project of exhuming the 
buried city has been discussed for many years, but 
until recently its accomplishment was prevented by 
financial difficulties. The work is in charge of a 
commission which includes the most celebrated archre­
ologists of Italy, and it is expected to result in the 
discovery of archreological treasures of the greatest 
importance. 

Of all the preservatiyes for milk, hydrogen dioxide 
has been regarded as the simplest and safest because 
of its ultimate decomposition into innocuous prod­
ucts. In the Moniteur Scientifique E. Feder condemns 
the use of this substance as dangerous and gives a 
method by which. its presence in milk can be detected. 
This' method, devised by Fritzmann, consists in add­
ing to the suspected milk a small quantity of a mix­
ture of formaldehyde and strong sulphuric acid. The 
presence of hydrogen dioxide is revealed by a bluish 
violet. coloration. The same coloration is produced 
when formaldehyde and hydrochloric acid are added 
to the milk at the temperature of ebullition. 

Mr. Marconi denies the statement which has re­
cently been made that wireless telegraph waves are 
injurious to operators, and that they produce various 
diseases such as' conjunctivitis, corneal ulcers, leu­
koma. To use his own words: "During the twelve 
years or so of our operations we have had to deal 
with no single case of compensation for any injury 
of this origin, nor, so far as I can ascertain, has any 
such injury been suffered. Speaking for myself, I 
may remar'k that my own health has never been 
better than during the often extended periods when 
I have been exposed for, many hours daily to the con­
ditions .now challenged, and in the constant neighbor· 
hood of electrical discharges at our transatlantic sta­
tions, which I believe' are the most powerful in the 
world." 

The use of compressed acetylene has hitherto been 
prevented by the great risk of explosion incurred 
when this gas is confined- under a pressure exceeding 
two atmospheres. According to Claude and Hess, this 
danger does not exist 'when, the compressed acetylene 
is dissolved in 90 per cent acetoI).e, In the practical 
application Of this principle the acetone is forced into 
steel cylinders, filled with a porous mass composed 
of infusorial earth, a special wood charcoal and a suit­
able binder. Acetylene, also under high pressure, is 
then forced in and dissolves in the acetone. At ordi­
nary temperature and atmospheric pressure acetone 
dissolves 24 times its volume of acetylene, but at 12 
atmospheres it dissolves nearly 300 volumes of acety­
fene (measured before compression). 111 practice 
cylinders of about 1;§, 112, and 1 cubic foot capacity are 
employed, which contain respectively 12, 50 and 100 
cubic feet of acetylene. They are useful for lighting 
railway cars, automobiles, buoys, etc., and for auto­
genous welding of metals. 
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BELIN'S IMPBOVED APPARATUS FOR TilE ELECTRICAL 

TRANSIIISSION OF PICTURES. 

BY JACQUES BOYER. 

The SCIENTIFIC AMERICAN of December 21st, 1907, 
contained a description of the tele-photographic pro­
cess invented by Edouard Belin. The object of this 
first tele-stereograph, as the inventor calls' the appar­
atus, like that of the improved form now to be describ­
ed, was to transmit and reproduce photographically 
all drawings and pictures in relief. In this first ex­
perimental apparatus, which gave some very encourag· 
ing results, the transmitting and receiving stations 
were mounted on one table and driven by the same 
motor. The fictitious distance between them W'lI.S rep. 
resented by a resistance equal to that of 750 miles of 
telephone wire. Furthermore the two stations did not 
possess the apparatus which is required for photo­
graphic transmission to great dista1!lces over actual 
telephone circuits. 

,The new apparatus, here illustrated, was experi­
mentally used with success between Paris and Lyons in 
January of this year. The two- stations, now separated, 
are operated simultaneously by an electrical device 
which insures synchronism. These stations are abso­
lutely identical, and either may be adapted for receiv­
ing or transmitting by moving a switch. 

The process of transmission is based upon the fact 
that a photographic print in bichromated gelatin pre­
sents, even when dry, a series of elevations and de­
pressions, and that some other prints have the tlame 
peculiarity. The white parts of the picture are rep­
resented by the deepest depressions ; and the blacks by 
the highest elevations, while the half tints are repre­
sented by intermediate thicknesses of gelatin, in exact 
accordance with their depth of tint. The photographic 
print is affixed to a cylinder which rotates before a 
tracing pOint carried by the short arm of lever. The 
lcng arm of this level" carries a little wheel which 
rolls upon a diminutive rheostat formed of plates of 
silver alternating with sheets of mica, the thickness 
of the whole being only 1/10 inch. Each silver plate 
is connected with the junction between two consecutive 
coils of a resistance box, such as is used in physical 
laboratories. The flrst coil represents the resistance of 
the line, and the other coils are so calculated that their 
successive intercalation produces a uniform decrease 
in current strength. 

The tracing point travels over the surface of the cyl­
inder in a spiral line, and the lines thus formed are 
1/6, 1/5, or � of a millimeter (1/150, 1/125, or 
1/100 inch) apart, the change from one system to an­
other being made by a simple mechanical adjustment. 

The diameter and length of the cylinder are such 
that it is covered by a print measuring about 4 by 5lh 
inches. 

The receiving station is composed essentially of : 
1. A Blondel oscillograph which is connected with 

the line wire and translates the fluctuations of the cur­
rent into oscillations of a beam of light, reflected by a 
small mirror. 

2. A rectangular box, shown in proflle in one of the 
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photographs, in which the receiving cylinder rotates. 
This cylinder, corresponding in dimension with the 
transmitting cylinder, carries the photographic fllm or 
paper upon which the transmitted picture is impressed. 

I'lg. 1.-A portrait transmitted from Lyons to Paris 
in 5� minutes by the new Belin telestereoglaph. 

In the wall of the box opposite this fllm is a circular 
opening of a diameter of 1/6, 1/5, or 1/4 millimeter, 
according to the scheme employed. 

3. A Nernst lamp provided with a lens, Which con­
denses its rays upon the mirror of the oscillograph. 

/ 

I / 
/ 

'% / 

;::8 

A, transmitting cylinder; A', receiving 
cylinder; B, photograph III relief: B� 
sensitive film; C, tracing point; E, tint­
ed screen; L, condensing lens; II, 

mirror; NN', line wires; 0, Blondel OSCillograph; PP', electric batter­
ies; R, rheostat; S, Nernst lamp; T, aperture Yh inch diameter; V, lever. 

.Fig. 4. Diagram illustrating the operation of the 
Belin telestereograph. 

�. B.-Front view of the apparatul with the cover of the cJUnder removed. 
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4. An ap\a.natic lens which converges upon the sensi­
tive film the rays reflected'by the mirror. The mirror 
and the point of incidence on the film are conjugate 
foci of this lens. 

5. A screen of graduated tints placed in front of the 
lens. 

With, the aid of this description and the accompany· 
ing diagram the operation of the system will be easily 
understood. 

When the apparatus is started the elevations and 
depressions of the picture at the transmitting station 
impress continuous oscillatory movements upon the 
tracing point, and consequently upon the little wheel 
at the other end of the lever. When the wheel, as a 
result of these movements, is at one side of the rheo­
stat, no resistance is added to that of the line and the 
current is a maximum. When the wheel is at the other 
side of the rheostat all the additional resistances are 
inserted and the current is a minimum. In intermedi­
ate positions the strength of the current is a function 
of the position and the variations thus produced are 
rigorously proportional to the eleV'ations and depres­
sions and consequently to the variations of tint of the 
original picture ; hence; on reaching the receiving sta­
tion the fluctuations of this current impress upon the 
mirror of the oscillograph, rapid successive devia.' 
tions proportional to the varying strength of the cur' 
rent. I'n consequence of these deviations the reflected 
pencil of light oscillates from right to left and from 
the center to the edge of the lens after traversing the 
graded screen, the function of which is to reduce, the 
luminous intensity more or less, according to the posi" 
tion of the pencil. As the fllm and the mirror are at 
conjugate foci, the aperture in the box is continuously 
illuminated. Hence when the luminous pencil falls 
upon' the center of the lens the absolute transparency 
of the screen at this point produces no diminution, and 
the impression is a maximum, producing a black spot 
in the photograph. When the luminous pencil falls 
on the edge of the lens the absolute opacity of' the 
screen at this point entirely extinguishes the ligb,t and 
a white spot in the photograph results. In every other 
position of the reflected ' 

beam a partial extinction by 
the tinted screen produces the photographic effect de­
sired ; and the combination of all these effects produces 
a picture entirely similar to the original, and having 
all its detail, down to a flneness of 1/6, 1/5, or 1/4 of 
a millimeter ( 1/150, 1/125, or 1/100 inch) according to 
the system used. 

It is very evident that if the tints are correctly 
graded and the sensitiveness of the oscillograph is 

,properly adjusted the copy must be entirely similar 
to the original ; but the degree of contrast of the copy 
can be diminished or increased by enlarging or con­
tracting the cross section of the luminous pencil, and 
consequently of the spot of light and the elements of 
which the resulting photograph is composed. 

In most cases the receiver is of the same dimensions 
as the transmitter ; but if the essential organs, namely, 
the screw, the cylinder, and the aperture of the receiver, 

(Ooncluded on page 442.) 

FIr. I.-The new Belin telestereograph. 

:BELIN'S IXPBOVED APPARATUS !'OR TO ELECTRICAL TBAlfnUI8IOlf OF PICTURES. 
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IS THE EARTH'S SlIAPE ClUlfaIBa t 
BY J. ]II. SPRINGER. 

lVe have been so accustomed to regard the earth aa 
;:lobular, or at most as a sphere symmetrically . fiat­
tened, that it is somewhat startling to be told that 
there is perhaps something of a polyhedral form to it. 
Back in the seventies, Mr. Lowthian Green discussed 
at length the proposition that the contraction of the 
earth subsequent to its condensation into a spheroidal 

j<'ig. t .-Top view of a regular tetrahedron. 

form has been in the direction of a regular tetrahedron. 
We must not mlderstand from this, however, that if 
we could station ourselves off somewhere in space, and 
view the earth as a whole, we should see, in accordance 
with this hypothesis, a geometrical tetrahedron having 
feur perfectly fiat surfaces, each an equilateral tri­
angle. Nor are we to expect a geometrically exact 
tetrahedron, even if we imagine the water drawn off 
and nothing left but the solid earth, that is, the litho­
sphere. No ; the hypotheSis means a deformation tend­
ing in this direction. But Mr. Green's conception 
attracted but little solid scientific attention, being 
regarded perhaps as too grotesque for serious consid­
eration. More recently, however, Mr. J. W. Gregory 
has recalled attention to this view in a paper read · 

Fig. S.-Bercator's projection showing antipodal 
" shadows " which would be drawn upon the globe 

by the opposite ends of lines passing throngh 
the center of the earth from points on the 

coasts of land surfaces. 

before the Royal Geographical Society. The present 
article will, in the main, and without being exhaustive, 
set forth arguments there brought forward. 

First, consider the regular tetrahedron of geometry. 
There are four equal faces, each of which is an equi­
lateral triangle, Fig. 1. It is the regular geometrical 
solid which has the least number of faces, that is, 
fcur. The cube, which is the next simplest-being 
formed of squares-has six faces. Now, the sphere is 
the solid which has the smallest surface with a given 
volume. The regular tetrahedron, on the contrary, is 

Fig_ 3.--Tetrahedron projecting through sphere. 

that regular solid which has the greatest surface with 
a given volume. By referring to the figure, it will 
be observed, too, that every vertex is opposite a face 
and vice versa. Further, the nearer one goes to the 
center of a face, the nearer he will approach the center 
of the entire solid. 

Now, if the solid rocky mass of the earth-the litho­
sphere-were of such a form, gravitation would in­
crease as one approached the center of each face, as 
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such a course would bring him nearer the center of 
gravity. Consequently, water lying on such a surface 
would tend to collect at the center. However, the 
form of the exterior surface would be approximately 
spherical. And the deepest points of such oceans 
would be at the centers of the triangular faces. Now, 
our earth does not present precisely the aspect sug­
gested. But, on the other hand, let us consider some 
of the facts. 

If we refer to a geographical globe, or evell. to a 
. plane map of the world, we shall see that the hemis­

phere north of the equator contains nearly all the 
land, and the hemisphere south nearly all the water. 
This is a tremendous fact in geography, and has prob­
ably arisen from, at most, a few causes. If we follow 
the northern boundaries of Asia, Europe, and North 
America, we shall find that there is an almost Ull.­
broken zone of land extending around the earth. Thus, 
North America and Asia are separated by an insignifi­
cant distance. Continuing eastward, we find land with­
out a break until we pass from Europe to Greenland 
via Iceland. Here a moderate stretch of sea inter­
venes between Scotland or Norway and Iceland. But 
this break is only apparent. There is ill reality a 
ridge-now submerged-connecting Iceland and Scot­
land. There is thus a ridge circling, almost if not 
entirely without breaks, the lithosphere along moder­
ately high parallels of latitude. From this the con­
tinental land masses depend in three groups-North 
and South America, Europe and Africa, Asia and Aus­
tralia-thus accounting for almost the entire land sur­
face of the globe. 

Consider now another great fact in geography. The 
continental masses are, roughly, triangular masses or 
combinations of triangles, the bases being toward the 
north. North America and South America are evi­
dently triangles thus arranged. Europe-including 
Iceland and the Britisp. Isles-may be regarded as a 
triangle, or better perhaps as a series, with the ver­
tices in the Mediterranean Sea. Africa needs no com­
ment. Asia tapers off in the peninsula of IndIa and 
in the Malaysian peninsula and islands, etc. Aus­
tralia has its triangular vertex in the island of Tas­
mania. The Arabian peninsula is to be included with 
Europe, as will now be explained. From the Arctic 
Ocean to the CaspIan Sea Europe is depressed. Then 
from the Persian Gulf there is a depression which 
almost enables a connection to be made with the Cas­
pian Sea. By dividing the land mass Eurasia along 
the neighborhood of the meridian, 50 deg. E., the 
Arabian peninsula will fall to Europe, forming the 
vertex of a triangle having for its base Iceland and 
the Arctic shore of Europe, To view Asia as a single 
great triangle, the vertex- is to be placed in the neigh­
borhood of Java and Celebes. The Philippines would 
be included in this Asiatic triangle. The· base of the 
Australian triangle is north of the continent itself, 
as certain of the islands in that direction belong to . 
the continental platform, of which Australia itself 
is merely the largest portion extending above the sea 
level. Gree�land is to be included with North America. 

With the exception of the land lying in the Antarc­
tic Ocean, we have thus accounted for nearly all the 
prominent protuberances of the lithosphere. That is 
tlJ say, almost the whole of the prominences may be 
regarded as separable into three groups of two tri­
angles each. Each group consists of a northern and 
a southern section ; and all six triangles have their 
bases to the north a nd their vertices to the south. 

Further, between the two triangles of each group is 
a marked separating depression. In the New World 
this depression is the basin of the Caribbean Sea. It 
might be thought that a .consideration of the Rocky 
Mountain highland with that of the Andes would 
prohibit the idea of a severance. But it is held that 
these two mountain systems do not constitute in effect 
a single chain-what might be looked on as connecting 
links being short ranges · running from east to west, 
instead of north to. south. The Euro-African combina­
tion is separated by the Mediterranean and Red Seas. 
The remaining combination of triangles is divided by 
a deep channel known as Wallace's Line, which cuts 
in between Asia and .Australia, throwing . Java and 
Celebes and the Philippines to Asia and New Guinea 
to Australia. 

Now, these are marked features of the lithosphere, 
arid stand out conspicuously upon even a superficial 
examination. They are to be explained by some great 
fact of the earth's history. 

But let us turn now to consider the depressions on 
the surface of the lithosphere. These are prominently 
marked out by the three great oceans. These are also 
triangular, but with their bases to the south and their 
vertices to the north. Thus, the great basin of the 
Pacific constitutes one immense triangle, its two sides 
sloping to the vertex at Bering Strait. The Atlantic 
forms two triangles. One has its base in the region 

of the Antarctic Circle, and tending to a vertex be­
tween the eastern projection of South America and 
the western projection of Africa ; the other triangle 
has its vertex between Greenland Il-nd Iceland, for we 
must remember the ridge sloping to the northwest 
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from Scotland to Iceland. The Indian Ocean with its 
base, or bases, along the Antarctic Circle tapers north­
ward to the Arabian Sea and Bay of Bengal. All Of 
these triangles have their bases to the south and run­
ning east and west, with their vertices to the north. 

Fig. i.-Bow the earth would appear as a 
tetrahedron. 

Thus is accounted for nearly the whole of the sea. 
We have to add that the three oceans are connected 
at the south. The triangular depressions correspond 
then to the triangular . elevations. There are three 
main divisions of each. The one set has its bases 
practically connected at the north with its extremities 
to the south. The other reverses these conditions. 

A further fact in geography, and which is a notable 
one, consists in the antipodal relation of . land and 
watet. If we imagine a diameter running through 
the e.arth, one extremity being, say, at Cape Hatteras, 

Fig. Ii.-Europe a� it is. 

the other extremity will of course be the antipodal 
point of this cape. Suppose now that the American 
end of this diameter moves along, tracing out the 
continent of North America. The other extremity will, 
of course, trace out a reversed North America on the 
opposite side of the globe. If this process be carried 
out for all the land surfaces, we shall find that, with 
the exception of the southern part of South America 
(perhaps one-third of the entire area) , these antipodal 
shadows lie in the oceans, Fig . .  2. There is no other 

Fig. 6.-Europe as it will be. 

considerable exception, unl6S!l the Arctic and Antarctic 
regions shall be found to furnish them. This would 
seem to be a remarkable fact. The correspondence is 
such as must be expected to arise if the causes of de­
pression of an. ocean bed on one side of the earth 
should react through to the opposite side and cause 
there an elevation-not so great, perhaps, as the de· 
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pression, as some of the pressure would radiate off in 
other directions, and thus lack conspicuous expression. 

Now, the tetrahedral hypothesis proposes to explain 
some, if not all, of these large facts. It is assumed 
that a more or less solid crust was formed, the earth 
being still, perhaps, in an approximately spheroidal 
form. If the interior goes on contracting, the external 
shell will be too large. But it is possible that it be 
maintained at the same size and with a smaller con­
tent if arranged in a form different from the ' spher­
oidal. One of the best of the forms permitting the 
same shell with a diminished interior is the regular 
tetrahedron. Perhaps this was not assumed at once, 
as at first the contraction would not be sufficient to 
demand a form having a fixed surface with a minimum 
interior. And perhaps the facts do not demand a 
consummation as yet. 

Assuming that there is existent a well-advanced ten­
dency of the lithosphere--not including the water­
to . take this form, we shall be able to explain some 
of the facts. .� 

For the oceans would lie one on each face, with 
their depths in the center. They would be four in 
number. This would seem to agree with the require­
ments, if we postulate the Arctic Ocean as covering 
the region of the North Pole. If these did not fill 
t�eir basins, the portions of the tetrahedron protrud­
ing would form the continents, each continent consist­
ing of a corner with portions running off along the 
three edges meeting there. If the amount of water 
forming the hydrosphere were sufficient to cause each 
ocean to overflow the three sides of its containing 
triangle, but not enough to cover the corners, then we 
should have them all connected with each other, and. 
each somewhat triangular in shape. The continents 
would be four in number and triangular in shape, 
Fig. 3 .  These would correspond to ( 1 )  North and 
South America, ( 2 )  Euro-Africa, ( 3 )  Asia-Australia, 
( 4 )  Antarctica. To this it may be objected that North 
and South America constitute, not one triangle, but 
two. Likewise with Nos. 2 and , 3. In reply to this, 
it may be suggested that we are not to assume that 
the tetrahedral tendency. has reached complition. 
There may be at present more than four faces. 

It will be observed that, since in a regular tetra­
hedron a corner lies opposite to a face, the continents 
are antipodal to the oceans, Fig. 2. 

It is, perhaps, time for us to state distinctly just 
where oJl 'our present 'earth we )ll,ay conceive the vari­
ous eorne

'
rs to lie. First, � .plfJ,ce one ' corner in coinci­

den2e with the South .Pore. 
, 
. �e thus account for 

Antarctica and the Arct� Dc�n. oPpos�� . The three 
remaining corners we arrange thus : one tin the Labra­
dor peninsula, another in Scandimifla, and the third 
in Manchuria. They are thus not far frGl'il 120 deg. 
separated from €�ch other. There are ge'Ologic reasons 
for this' disp(jsition. The rocks of these regions .:are 
of the most primitive .character and of . great extent, 
seemingly fitted to becothe the ' foundations of great 
land areas. 

Now, it might be thought that if this hypothesis of 
a tetrahedral 'earth be true, we should . find some evi­
dence of a ridge running from corner to corner. By 
examining a map of North AmeriCa, it will be found 
that there is such a ridge extending from east to west 
in the neighborhood of 50 deg. N. latitude, the rivers 
on each side flowing in different directions. In Asia 
extending across from east to west is a divide sending' 
the rivers to the north of it to the Arctic Ocean. It 
may be that the Telegraphic Plateau in the North At' 
lantic is to be regarded as evidence of such a ridge 
connecting Scandinavia and Labrador. 

As to the ridges extending from the northern cor­
ners toward the South Pole, the three double conti­
nents themselves supply evidence. Now, it might 
�easonably be thought that the divergence of the three 
ridges from each of the northern corners would give 
rise to a confusion of river flow. And thE) facts are 
in fair agreement with this. Also, it might just .as 
reasonably be supposed that fart�;r sQuth-since th� 
ridges are separate and extend .north and south­
there would be water flow to east and �t. ln South 
America this is the ease. Likewise, .AfI'ica corresponds 
well to this ' requirement. Australia exhibits, perhaps, 
no very clear evidence. 

Consider now the triangle formed by the three north­
ern corners and their connecting ridges. With certain 
exceptions to be mentioned later, the p rincipal moun­
tain ranges in the north are parallel to these ridges. 
Thus, in Asia we have the Himalayas extending 
roughly from east to west. In Europe the same may 
be said of the Carpathians, the Alps, and the Pyrenees. 
Ihe Ural Mountains, the Rockies, and the Appalachians 
are apparent exceptions. But these are said to belong 

. to' a different era of mountain formation. 
There is another line of evidence which may be 

thought to have some bearing. This is in reference to 
polar flattening of the earth. This flattening was sus­
pected because in 1672 a clock which was known to be 
a cOfTect time-keeper in Paris was observed to lag 
two ' min utes per day in French Guiana . If a terres­
trial radius in the latter locality were longer than 
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one at Paris, this loss might be accounted for, since 
in the one case the strength of gravity would be 
feebler than in the other, thus causing the clock to 
run more slowly. By actually measuring . a  degree of 
latitude in a far northern country and again n�ar the 
equator, certain French astronomers were able to 
show, from the fact that the former was longer, that 
the earth was flattened at the North Pole. By carry­
ing out the same process at the Cape of Good Hope, 
it was shown that there was flattening at the South 
Pole also. Now, these facts can be explained-and 
adequately, perhaps-by the oblateness induced by ro­
tation when the earth was in liquid and plastic stages. 
But it has been shown that the southern flattening is 
not so great as the northern. Here is where the tetra­
hedral hypothesis enters with its Arctic depression and 
Antarctic elevation. 

Now, it is quite possible, perhaps, that this hypothe­
sis can not be made-in its present form-to explain 
everything, and can even be made to appear incon­
sistent wlth facts. But that would not necessarily 
mean that it is not a step in the right direction, con­
taining a germ of real truth. Perhaps it may need 
modification. However, until the logic of inescapable 
facts intervenes, this may be looked on as a tenable 
and possible, though perhaps not complete, explanation. 

BELIN'S IMPROVED APPARATUS FOR THE ELECTRICAL 
TRANSMISSION OF PICTURES. 
( Ooncluded from page 440 . )  

are made n times larger or smaller than the corre­
sponding parts of the transmitter, the copy will be cor­
respondingly enlarged or reduced, but it will always re­
main as sharp as the original because the aperture is 
in contact with the film. 

It was necessary to make some other additions to 
the primitive apparatus in order to allow the operators 
to exchange signals. For this purpose a system of 
bell signals is employed, operated by the synchronizing 
relay and a switch which connects the line either with 
a call or with the photographic apparatus, like the 
switch moved by the hook of the telephone. 

In the recent experiments between Paris and Lyons 
the sender called up the receiving station by a ,  pro­
longed ringing and the receiving operator replied with 
three short rings, and then waited until the sending 
operator had started his apparatus. The movement of 
the apparatus was indicated at the receiving station by 
a series of rings, the frequency of which increased with 
the speed oi the motor; and gave to the operator an idea 
of the speed to be employed, while his commutator 
enabled him to obtain perfect synchronism. Then the 
ph9tograph was transmitted in the manner above .de­
scribed, 
. · M. Belin sent a portrait from Lyons to Paris in 5 

minutes and 20 seconds, and a landscape photograph 
was then sent ,from Paris to Lyons in .9 minutes and 
15 seconds. At the end of · each transmission the cir­
cuit was brok!)n and both operators were informed of 
this .fact by the return to zero of the needles of their 
amperemeters. 

It is, not, however, necessary for the ope'rator to ob­
serve the needle, as the motor simply goes on and when 
the cylinders have arrived at the end of their course 
they continue to . rotate without advancing. • 

Lightning arresters and fusible plugs are added to 
each station. , 

M. Beli� expects soon to repeat his experiment be­
tween Paris and London, Vienna and Rome. The ob­
ject of the tele-stereograph is to reproduce not only 
photographs and half-tone pictures, but also all designs 
in black and white, including writing, printing, en­
grav:ing, and ,process engraving. For this purpose the 
apparatus can be simplified. 

At the transmitting station the lever, the wheel, the 
rheostat, and the resistance coils . are omitted. Their 
p.lace is taken by a simple and quick acting interrupter. 
The apparatus becomes, . in fact, a Morse key worked 
automatically. At the receiver the graded screen is 
replaced by a narrow slit in a diaphragm placed be­
fore· the lens. The transmitter is so arranged as to 
close the circuit when the tracing point enters the de­
pressions; and to break it when the point passes over 
the raised lines. In this method, which is necessary 
for line drawings, the result is independent of the 
height of the relief. At the receiving station the lumi­
nous pencil may be arranged to fall upon the slit when 
the current is closed and to move away from it when 
the circuit is broken, or by a simple adjustment of the 
oscillograph, the rays may be thrown upon the slit 
when the circuit is broken and away from it when 
the circuit is closed. In the former case the lines of 
the original picture are represented in the copy by 
white lines on a black background ; in the latter case 
they appear as black lines on a white ground. Either 
method may be used according to the object in view 
and also according to the direction of rotation of the 
cylinder, by which the direction of the lines may be 
reversed, 

It is evident that when the apparatus is thus used 
for transmitting writing and line drawings by simply 
opening and closing 'the circuit, its operation is entirely 
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analogous to that of an ordinary telegraph. It may, if 
desired, be operated by a relay and even by wireless 
impulses. 

As various systems derived from the inventions of 
Caselli and Meyer have recently been proposed, it is 
proper to insist upon the fact that Belin's method is 
entirely new and original. It is not necessary to exe­
cute the drawing or writing with insulating ink or 
with metal foil. A special, rapidly-drying ink may be 
used on any paper which can be easily stretched over 
the transmitting cylinder. Hence the new apparatus 
is a universal telegraphic instrument, since it tra.nsmits 
equally well writing, drawings, and photographs. 

.. . . . . 
081clal Meteorological SUlOlOary, Ne_ York, N. Y., 

May, 1 909. 
Atmospheric pressure : Highest, 30.26 ; lowest, 29.63 ; 

mean, 29.93.  Temperature : Highest, 83 ; date, 14th ; 
lowest, 40 ; date, 2nd ; mean of warmest day, 74 ; date, 
15th ; coolest day, 46 ; date, 2nd ; mean of maximum 
for the month, 68.0 ; mean of minimum, 52.8 ; abso­
lute mean, 60.4 ; normal, 59.8 ; excess compared with 
mean of 39 years, 0.6. Warmest mean temperature. 
of May, 65 in 1880 ; coldest mean, 54 in 1882. Abso­
lute maximum and minimum of May for 39 years, 95,  
and 34. Average daily excess since January 1,  2.2. 
Precipitation : 1.72 ; greatest in 24 hours, 1.22 ; date, 
21st and 22nd ; average of May for 39 years, 3.29. 
Accumulated excess since January 1, 0.23. Greatest 
precipitation, 9.10,  in 1908 ; least, 0 .33, in 1903. Wind : 
Prevailing direction, northeast ; total movement, 9,169 
miles ; average hourly velocity, 12.3 ; maximum veloc­
ity, 48 miles per hour. Weather : Clear days, 7 ;  partly 
C10:ldy, 11 ; cloudy, 13 ; on which 0.01 inch or more of 
precipitation occurred, 11. Thunderstorms : 1st, 6th, 
14th, 28th. Dense fog : 1st, 9th. Mean temperature 
of the spring, 49.40 ; normal, 48.73. Total precipita­
tion of the spring, 10.84 ; normal, 10.69. 

Ozonlzlq a CitY's Water Supply. 

The water supplied to Nice ( 105,000 inhabitants) 
and several smaller French cities is now purifled by 
ozone, in addition to filtration. The following method 
has been adopted by the city of Chartres ( 24,000 in­
habitants) . The water is pumped from the river Eure 
into sedimentation basins which are contained in a .  
building 'Of ferro-concrete, with a double roof whi(:h 
keeps the water fairly cool in summer and prevents .it 
from freezing in winter. The building has windows of 
yellow glass, yellow light being unfavorable to the de' 
velopment of bacteria. In these basins about 1,600,000 
gallons of water are clarifled in 24 hours. The water 
flows thence through coarse coke filters and flne sand 
filters to the ozonizing apparatus. The coke fllter beds 
are cleaned, when they become · choked, by expEising 
them to the air and washing away the oxidized impuri· 
ties

' 
with a current of water. The sand filters are 

cleaned by powerful jets of compresseu air and waterl 
directed upward. 

' The ozonizing plant is constructed in duplicate, SO 
that one section is always ready for use. The water 
trickles down through four beds of pebbles which have 
an aggregate thickness of 14 feet and are supported by 
perforated floors in a tower, at the bottom of which 
ozonized air enters under pressure. The ozone gen­
erator is a cell of glass 6 feet l ong, 3 feet wide and 6 
feet high. It contains flve elements, each composed of 
three cast iron plates. The middle plate- 1s connected 
with a transformer which furnishes an alternating cur­
rent of 20,000 volts ; the outside plates are connected 
to earth. Between the iron plates are glass plates 
covered with tinfoil. Ozone is produced by the alter­
nating electric discharges between the plates. The 
outer iron plates are perforated to allow the ozone to 
escape, and the middle plate is cooled by a current of 
water from a tank insulated by triple bells of porcelain. 
Air is forced into the generator under . a  pressure suffi­
cient to carry it, laden with ozone, through the water 
tower. One grain of ozone is used for 81,6 gallons of 
water. The primary circuit of the transformer is con­
nected with an alternator which produces a monophase 
current of 250 volts and 500 cycles. It is of interest 
to note that the price charged for water, about one cent 
for 44 gallons, has not been increased since the instal­
lation of the ozonizing plant. 

• • • 
British Patent La_ Opposed. 

The Lord Chief Justice, Baron Alverstone, delivered 
an address on May 28th before the section of the Inter­
national Chemistry Congress which is dealing with 
legislation affecting chemical industry. He spoke 
strongly against the revoking clause of the new British 
patent law, saying he considered it a back�ard step 
w hich would result in people keeping their inventions 
secret. The scientists present were unmistakably hos­
tile to the British patent law, and a resolution was, 
unanimously adopted recommending that committees of 
the various countries adhering to international conven: ' 
tions agitate in favor of a general understanding pro­
viding that manufacture in one country belonging _to 
the union protects the patentee against the re�ocati()n 
of his patent in other countries of the union" 
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THE NUMBER OF OUR ANCESTORS. 
To the Editor of the SCIENTIFIC AMEBICAN : 

Your correspondent who figures out that each of us 
had 1,424 ancestors ten generations ago must be an 
only child. It is so naive a statement to make that 
each person living has two parents and each parent 
bad two, etc. 

He forgets that the figuring is more apt to be the 
other way. Ten generations ago a couple got mar­
ried. They hatl four married children, and each child 
had two children that married, etc. Thus in the 
present generation there will be living 1,424 descend­
ants of the original pair. When speaking of human 
beings, it is  polite to say couple, and not pair, of 
course. 

According to his way of thinking, the world at some 
time in the past must have been densely populated. 
History does not show this. On the contrary, history 
tends to show that the increase in population is such 
that it very nearly doubles in each generation . .  The 
ancient wise men who considered that the population 
of the world started with one couple were simply men 
who observed and applied facts. Your correspondent 
runs away with himself, and a little sober thought 
would IiIhow hoW' absurd some of his ideas are. 

Chicago, Ill. ERNEST MCCULLOUGH. 

iil:PRESSIONS OF AJttERICAN iNVENTORS.- II. 
THE WRIGHT · lmoTHEBS AND THEIR ACHIEVEMENTS. 

It inust indeed have been a proud moment for Or­
ville and Wilbur Wright when they receIved from 
President Taft-a native of their · own State-the �old 
medals of the Aero Club of America and the thanks of 
this great nation for having solved the problem of all 
ages " ,  flight. With the presentation of these medals 
orr June 10th, and with that of the Smithsonian and 
Congressional medals a week later, has come to them 
at last the recognition that is seldom accorded a 
prophet in his own country, and that was several years 
late in being given in this instance. As a result of 
this tardiness, France has thus far witnessed the 
greatest flights yet made by either of the two " bird­
men"-those of Wilbur Wright-although Orville 
Wright's flights at Fort Myer, near Washington, last 
September, were excellent in every particular, and will 
doubtless be duplicated and surpassed by the younger 
brother in the coming tests to occur at the lIame place 
within a few days. . The longest flight made here last 
year was 1 hour and ' 15 minutes on September 12th 
last ; while Wilbur Wright's record is 2 hours, 20 min­
utes, and 23 seconds at Le Mans, France, on De­
cember 21st, 1908. Besides this Wilbur Wright holds 
the record for height, having flown over a line 
suspen�ed at a height of 360 feet above ground. As 
far as speed is concerned, the Wright aeroplane has 
flown in an official test at the rate of 38 miles an hour. 
Several French monoplanes have surpassed this figure 
slightly, the fastest speed so far attained being about 
45 miles an hour. But when the matter of stability 
is considered---especially in a transverse direction­
the wrights have so far beaten all other experimen­
ters. By warping the two main planes of their ma­
chine, they can vary the angle of inciderice, obtaining 
a greater lift on the low side and a diminished lift on 
the high, and thus quickly bringing the aeroplane back 
to a level ke.el. The fore-and-aft stability is main­
tained by means of a double-surface horizontal rudder 
mounted well out in front: The equilibrium in both 
directions is maintained manually ; but it is .probable 
that in the near future the brothers will find a way 
of accomplishing this important function by some au­
tomatic means. . 

The !wo modest Americans whose portraits appear 
on our frontispiece have probably received more atten­
tion from royalty during the past six months than any 
other of their countrymen who have been abroad of 
late. While at Pau, France, last . spring they were vis­
ited by King Alphonso XIII. of Spain and by King 
Edward VII. of England. They also made flights ' at 
Rome in the presence of King Victor Emmanuel, while 
in August they expect to go to Germany and fly 
before the Kaiser. 

Both brothers are as modest and unassuming as 
their photographs indicate. Wilbur, the elder, is rather 
quicker and more positive than Orville, and generally 
speaks in short, quick sentences, giving his opinion 
in · a few words. At flrst sight he strikes one as a 
typical Yankee inventor, and this idea of him is 
strengthened when one sees him working upon his 
machine with his pookets bulging with balls of twine 
fOT ·use in making a quick repair. Both men are ex­
tremely _careful in making their experiments, and both 
have a great amount of patience. They always delve 
to the bottom of any problem they have to solve, and 
a.rgue with each other at l ength pro and con. As their 
only - Sister;, Miss Katharine, so aptly . puts it, "To hear 
them ·argue -around and knock the bottom out of .each 
other's- ideas t-ill , at the end of three hours. you flnd 
Orv where Wi! staTted off and Wil where Orv began, 
is just the killingest thing imaginable, and makes 
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them both burst out laughing-but it saved them no 
end of useless experiment." And according to the 
testimony of a man who studied them while they were 
at work at Pau, 

'
hardly a flight was made but what 

some new problem was presented or solved, so that 
they are still making improvements. 

The story of how the two brothers conceived and per­
fected their aeroplane has been told often ; but perhaps 
a brief retelling of it would not be out of place here. 
Receiving their first interest from a toy flyer of the 
Frenchman Penaud, which their father brought home 
one time whim they were boys, they some years later 
were stirred by the tragic death of Lilienthal (who 
was killed by a fall with his glider in Germany ) and 
they determined to take up the problem of flight where 
he laid it down. They read all of Lilienthal's writings, 
and became acquainted with Mr. Octave Chanute, a 
mechanical engineer of Chicago, who had carried on 
some experiments in gliding flight. They built a glider 
of their own, and experimented with it during a few 
weeks each summer on the huge sand dunes of the 
North Carolina coast. They developed a method of 
gliding by lying flat upon the lower plane, and con­
trolling the glider in an up and down direction by 
means of a horizontal rudder rigged out in front. Later 
they solved the problem of lateral stability by a method 
of warping the Planes which they devised and patented. 
They attained great skill in �liding flight, and conse­
quently were not much surprised when, on December 
19th, 1903, they were able to fly half a mile at the fourth 
attempt, after fitting a specially-built aeroplane with a 
�asoline motor. There were many problems to be 
solved, however, after this first power flight, and 
'with the inadequate facilities offered by their small 
bicycle shop in Dayton, as well as ' the lack of funds 
with whillh to experiment, nearly two years more 
were spent. before they feit that they had really solved 
the problem. But they were too early at that, for the 
U. S. government refused to have anything to do with 
aeroplanes and the French people had not yet become 
enthusiastic. Two years more elapsed before our War 
Department flnally gave out speciflcations for an army 
aeroplane, and owing to the unfortunate accident to 
Orville Wright's' machine when in flight on September 
17th last at Fort Myer, the fulflllment of the tests 
required . is only now about to take place. Orville 
'Wright will conduct the machine, and will make the 
flrst cross-country fiights the brothers have ever at­
tempted. 

When one considers that the two brothers not only 
built a successful aeroplane, but that they constructed 
several gasoline motors-in which art they were quite 
inexperienced-as well, one can partially realize what 
great credit is due them ; for Six years ago the best 
automobile gasoline motors were weighty and cum­
bersome; · while such a motor for an aeroplane had 
hardly been thought of. That they were able to 
build a sufficiently powerful and light motor to make 
their aeroplane fly at this time is another side light 
on their genius. Not only did they make several 
fairly light motors, but -they also developed a pro- ­
peller for testing these, and a device whereby they 
could read the horse-power while the motor was run­
ning. Owing to the degree of perfection to 'l-rhich 
they had brought their aeroplane surfaces-whicL. was 
reached only after numerous experiments with models 
-the two brothers were- enabled to fly with about half 
the horse-power required by other foreign experi­
menters, a 25 to 30-horse-power niotor being sufficiently 
powerfui for their needs. Nevertheless, their first 
motors- weighed about twice as much per horse-power 
as those they are using to-day. 

The making of such long flights . as 2 hours and 20 
minutes, and the carrying of a heavy passenger at 
other times, augurs well for the eventual commercial 
use of aeroplanes, though the Wrights themselves do 
not believe they wllI ever be largely used in this way. 
Their aeroplane is ordinarily started by being shot 
from a catapult, but once in Rome it rose in the air 
with its own power, after sliding on its runners over 
the grass. If mounted upon wheels, it could readily 
do this upon suifable 

·
ground. Probably a combina­

tion of. wheels and runners will eventually be used. 
• I . ,  • 

DIrigible Balloon Progress. 

The recent partial success of the "Zeppelin II," of 
the moral of which we shall have more to say next 
week, renders timely the article presented in the cur­
rent issue of the SUPPLEMENT describing the prac­
tically identical " Zeppelin I." The "Zeppelin II" is 
so called because, if accepted by the German military 
authorities, it will be the second war dirigible ; but 
it is actually the flfth large dirigible balloon built by 
Count Ferdinand von Zeppelin on similar lines, his 
experience resulting only in modiflcation of detail. 

The '.'Zeppelin II" left its floating shed on Lake 
Constance late on Saturday night. May 29th, with the 
supposed object of sailing to Berlin , which , however, 
Count Zeppelin has since disclaimed. Berlin lies a 
l ittle east of north from Friedrichshafen, the home of 
the bal l oon, an d its cou rse as far as it went was 
straight in that direction, and apparently quite inde-

443 
pendent of the wind. It passed over Treuchtlingen 
early on Sunday morning and Nuremberg two hours 
later, reaching Bayreuth at 10 : 30 A. M., Zwicl{au at 2 
o'clock, ,and Leipzig at 5 :  20 P. M. At Bitterfeld, a few 
miles farther and 465 miles from its starting point, the 
Count decided to return, as he had lost some gas, and 
estimated that the return journey would take fifteen 
or twenty hours. The balloon was next reported at 
Schweinfurt at 3 :  30 A. M. on Monday, over Wurzburg 
at 5 A. ,M., and · Heilbron at 8 :  10. At Goppingen, half 
an hour after passing Stuttgart, a descent was made 
to replenish the supply of fuel, which was nearly 
exhausted. The motors had already stopped, and the 
airship was nearing the ground in an open field, wheti 
a gust of wind carried it against a tree with consid­
erable force. The prow of · the balloon was crushed 
in for a considerable distance, nearly to the front end 
of the "gondola" below, and the aluminium stays were 
entangled in the branches. . 

It is most regrettable that so remarkable a voyage 
should have been marred by an accident, serious in 
its results to the balloon but so trifling in its calise, 
the weather conditions being in no way worse than 
the airship had successfully negotiated for the pre­
vious thirty-six hours. A cruise of 850 miles in that 
time, however; is alone sufficiently remarkable. 

Temporary repairs were made in twenty-four hours, 
which enabled the balloon to return to Friedrtchs­
hafen under its own po�er, this fact . alone testifying 
to the merits of Count Zeppelin's "compartment'; sys­
tem, without which the damage done to . the prow 
would have been sufficient to entirely incapacitate the 
airship. Permanent repairs will take probably six 
weeks. 

. 

We present in the current issue of the SUPPLEMENT 
a complete diagram and description of the flrst Ger­
man government Zeppelin airship, known as "Zeppe­
lin I," together with a critical consideration by a 
prominent aeronautic authority of the merits and de­
merits of the rigid type of construction as compared 
with the semi-rigid and non-rigid systems. 

• • • • • 
Airship Budgets oC the Great Powers. 

A note addressed to Parliament by the British Wat'I 
Office contains a comparative statement of the sums 
expended in 1908 by the governments of the principal 
nations of Europe in the construction of airships and 

. 

the prosecution of experiments in aerial navigation. 
The approximate amounts, in American money, are : 
Germany, $1,900,000 ; France, $225,000 ; Austria-Hun­
gary, $26,000 ; Great Britain, $25,000. 

The German government 
-
contributed $1,250,000 to 

the Zeppelin fund, expended $510,000 in the purchase 
of Zeppelin airships, and $125,000 for the pay and 
maintenance of the balloon corps. France spent $34,-
000 on aeronautical schools, pay, and experiments, 
$57,000 for material and construction, and $135,000 for 
the maintenance of existing airships. Austria-Hun­
gary spent $14,000 for schools; pay, etc., and $12,000 
for airships. Great Britain spent $9,500 for ' dirigib1e 
balloons il.n.d $2,500 for aeroplanes. These figures are 
0fficial and therefore not open to question. London 
newspapers comment bItterly on the fact that Germarly 
spends nearly . eighty times as much as Great Britain 
for the ereation

: 
of an aefiai naVy. 

. 

. -�. ' . '  . 
. The curreni Supplement. 

The opening article of the current SUPPLEMENT, Nj). 
1745, discusses the subject of the Comparative Prac­
tical Efficiency of Various Types of Gas Lamps. The 
author,

' 
Mr; it. C. Ware, is a well-known authority Qn 

the subject. A detailed desc.r-iption of the Bellini-Toei 
System of Wireless Telegraphy is given, together with 
an account of the radio-goniometer, which is the basis 
of the system. For some time . past the German gov­
ernment has been · practically testing a new system of 
issui� railway tiCKets, 'which dispenses 'with the ne-

. cessity of retaining large stocks of printed tickets for 
each of the stations served from that center. Instead, 
the ticket is printed upon demand by means of a ma­
chine which is described in the current SUPPLEMENT. 
An Automatic Gate for Grade Crossings is nescribed 
and illustrated. Jacques Boyer writes on Watercress 
Culture in France. The Coal-Tar Dye Industry and 
Its Importance is reviewed. A complete detailed de­
scription of the Zeppelin airship also appears. 

• I . . .. 

A Prize Competition. 

The eighth regular prize competition of the Austrian 
Engineers' and Architects' Society has been announced. 
A solution is asked for the following question :  

"How i s  it possible to avoid the injurious _effects of 
the so-called higher harmonics of .current and voltage 
waves which permanently or temporarily enter the al­
ternating circuit ; or �ow may their production be gen­
erally prevented ?" 

. 

Three prizes are offered, the amounts being $600, 
$200, . and $100-. Persons who desire to obtain further 
particulars and to ascertain whether they are eligible 
to enter the competition, should address : "Oesterreich­
ischer In gel1iellr Ilnd Architekten-Verein," Eschenbach­
gasse 9, Vienna, Austria. 



J!lXPERI1IENTS WITH HYDROPLANES OR SKU[IIERS. 

BY THB ENGLISH CORRBSPOND:BNT O:Jil THE SOIENTIFIC AMERIOAN. 

The results of a careful series of experiments with 
models of this class have been published by Sir John I. 
Thornycroft, F.R.S., the well-known British naval 
architect. Special arrangements were adopted in the 
carrying out of these investigations. A small pond 
served as the towing tank, with requisite equipment 
in a small laboratory at one end for towing the models 
at varying speeds. Through the courtesy of the experi­
menter we are enabled to publish herewith a series of 
photographs showing the tests in progress. The re­
sults of the investigations were communicated by Sir 
John Thornycroft to the Motor Yacht Club. 

Though the generic term "hydroplane" is adopted to 
individualize those vessels which greatly reduce their 
displacement when traveling at high speeds, Sir John 
Thornycroft points out that this use of the word is not 
correct, inasmuch as the surfaces on which they glide 

" Gyrinus " model at moderate 
speed. 

are llot always planes. He _ prefers the designation 
"skimmers." The skimmer ,is no modern evolution of 
marine handicraft. As a matter of fact, it is very 
ancient, and is still in use among many of the islanders 
of the Pacific, among whom it performs useful service. 
These skimmers are extremely crude, representing as 
they do the hydroplane in its simplest form. They 
comprise a single slab of wood roundr ' at the extreme 
ends. In the m'lnipulation of these "surf-boards," as 
they are sometimes called, the natives are extremely 
adept. Standing upright or lying prone on the primi­
tive support, they can dexterously "coast" down the 
waves at high speed. 

But to make a boat glide steadily alori� the surface 
of the water is by no means so easy. S�;eadiness can 

"Hyrlnus " model towed backward to illustrate loss of 
pressure on cruiser stem and stern at high speed. 

be attained probably by using a number of planes, but 
this is likely to increase the frictional resistance. 
When a number of planes are used to sllPport a given 
load, each must be of less length than when only 
one is used. The friction per unit of surface being 
greater for small surfaces, it is improbable that a 
smaller total surface win be sufficient, and the neces­
sary power required for a given speed must be more. 

Mr. Froude, who carried out elaborate experiments 
in the same field, advanced the opinion that the best 
results could be obtained from a single plane, held at 
a particular angle to the water surface; He built a 
model on which three

' 
surfaces were attached to a 

frame, and towed in such a position that tbe wake. of 
either of the three did not interfere with the water 
on which any one of them had afterward to run. He 
also proved by theory that the angle made by the 
plane with the line of motion should be such, that the 
I'esistance due to surface friction should be equal to 
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the resistance due to gravity, or the horizontal com. 
ponent necessary to balance the weight of the vessel 
on the incline of the supporting surf�ce. 

This inclination he found to be about 1 in 14, so that 
the total resistance amounts to about one-seventh of the 
weight of the displacement of the vessel. This friction, 
however, depends on the value to be attached to the 
surface friction, which again varies with the charac­
ter of the surface and the length of the rubbing sur· 
face. Mr. Froude ascertained in the course of his ex­
periments with the Ramus model t-' at the front plane 
lifted entirely above the water surface as the speed 
was increased, the center of gravity apparently' over­
hanging all ' natural support. It is evident. that this 
effect can be produced only by having the pressure 
on part of the surface less than the atmospheric press­
ure. Sir John Thornycroft carried out some experi­
ments to illustrate this eftect by means of a model, 
the bottom of which for the most part was a simple 

Ramus model at rest. 

"Gyrinus" model moving at corresponding speed to 
about 19 knots. 

plane, but the after surface of which could be turned 
at right angles. The result of this design was 
clearly shown by the model'S jumping clear of the 
water surface. 

When the bottom surface of the model was left fiat 
throughout its length, it glided smoothly over the 
water, but when the tail part was bent down, it very 
promptly. dived. From the result of these experiments 
it appears that the endwise vertical section of the 
bottom of a skimmer or hydroplane should be a straight 
line, although, as Sir John Thornycroft points out, a 
hollow curve would seem to promise a more even dis-

, tribution of pressure on the bottom, 
A number of factors must be considered in the evolu­

tion of a boat intended for skimming or sliding along 

Ramus model jumping. 

EXPERI1IENTS WITH HYDROPLANES OR SKI1IJI[ERS. 

the surface of water with the least possible disturb­
ance, and the problem is rendered more complex from 
the fact that these do not all lead to the same propor­
tions in deSign. The lifting force depends on the 
amount of surface and speed, while the friction for a 
certain amount of surface will decrease with greater 
length ; but the speed at which skimming will take 
place must increase with length. Below a certain 
velocity the performance of a skimmer model is very 
bad, owing to the formation of large waves, which 
allow the stern to fall and greatly increase the angle 
of the planes, thereby rendering it more difficult for 
the vessel to mount to the surface and to skim. 

This difficulty he found to be capable of belng less­
ened, either by extending the amount of the supporting 
surface or by reducing the weight of the vessel, the 
surface remaining the same. The reduction of weight, 
however, is a difficult matter, because of the degree 
of strength necessary to withstand the shocks to which 
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this type of boat is subjected. The speed at which 
skimming commences, however, should be kept as low 
as possible. . If the boat is short and wide it leads to 
excessive air resistance, which becomes quite impor­
tant at speeds of about 30 miles per hour. ' Conse­
quently, one must not resort to too great a width. 

When a skimmer is moving below the skimming 
phase, the wave formation resembles that of an ordi­
nary vessel, but the waves are larger in proportion to 
the size of the vessel and diverge at ' a wide angle. 
The contr�st is strikingly showll when the same model 
is made to travel fast, since then the volume of the 
waves is much less and the angle divergence is small. 
An important poin� in order to achievr the best result 
is the position of the center of ,gravity. In the course 
of his experiments Sir John Thornycroft found with 
his models that improvement appeared to take place as 
this was moved aft, until skipping or flapping com­
menced. Though this dancing motion may become 

A very beamy Thornycrolt model at high speed 
showing very small surface disturbance. 

dangerous, still the best results seem to coincide with 
its commencement. 

Some months ago the Thornycroft Company built a 
motorboat, the "Gyrinus," which has proved very suc­
cessful in races, and which difters radically in design 
from the majority of craft of her class. The vessel 
has an over-all length of 22,lh, feet, with a breadth of 
5 feet 4 inches and a draft amidships of 8 inches. At 
the bow · the water lines are comparatively full, while 
the stern is quite fiat, finishing in a sharp angle, so that 
all drag from the water, as mentioned above, is elimin­
ated. This boat has proved most successful in speed 
contests, and last season carried oft the international 
race for 8-meter vessels, The lines of this craft have 
provoked considerable discussion, and it has been sug-

Ramus model ; steady motion at 
high speed. 

gested that they lifted and reduced its displacement 
to some extent like a skimmer. Photographic records 
carefully made while she is under full speed refute this 
contention, since the bow is nearly at the same , level 
at rest or speed, while when moving fast the stern is 
much lower. The forepart of' 'the boat appears to plow 
a channel into which the stern falls, and with increase 
of speed the resistance rises very rapidly, although the 
form of stem would seem well adapted to avoid tpis 
result. Because the lines of this ' motor boat rise very 
gently and terminate in a sharp angle, there is no 
surface which can suck up the water, and by so doing 
reduce the pressure below that of the atmosphere. 

The increase of resistance in . a skimmer differs 
markedly from that in an ordinary boat. It rises very 
rapidly at first with increase of speed, but once the 
phase of skimming is established, it may fall tem­
porarily and afterward rise only very slowly, so that 
the power required increases but little faster than the 
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elocity. This was conclusively shown by experimellts 
lade with a model of the above motor boat and a 
,amus skimmer model of the same weight. The 
lotted records showed that the resistance curves 
rossed at approximately 17 knots. For lower speeds 
1e boat form is much superior, but above the point 
'here the resistances between the two models are equal, 
1e skimming model posl'IAsseS decidedly greater ad­
II.ntages. 
Thornycroft also carried out a series of experiments 

'ith the model of the "Gyrinus" motor boat towed 
ackward, in order to illustrate the clinging of the 
'ater around the rounded form of stern, which the 
ow then represented ; and although this gave no 
�ouble at ordinary speed, the effect at extreme speeds 

Fig. S.-Cutting " scientific" rubles. 

ras found to be surprising. The. real stern lifted, 
rhile the bow was depressed until the model made a 
lrge angle with the line of motion, as was found to 
e the case by Mr. Froude with his Ramus model. 

Sir John Thornycroft also studied the passage of 
ir underneath skimmers. It is generally supposed 
hat air does pass beneath them when traveling at 
igh speed, but he contends that this is only likely to 
ccur when the water surface is broken, as it is well 
nown that a jet of water impinging on a .  surface 
ven at an acute angle does not all pass under in the 
irection of the jet. A small part Rear the surface 
las its motioll reversed, and renders the passage of 
,ny air between the jet and the surface impossible. 
f, however, the surface of tpe moving water is broken 
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or churned into foam, then that mixture of air and 
water will pass along the surface. What will be the 
effect of this seems uncertain, but the late Lord Kelvin 
was thoroughly of the opinion that the friction of this 
mixture would be greater than tha.t of solid water. 
The form used by M. Fauber is adapted to eject any air 
from under his vessel, and Sir John Thornycroft thinks 
it possible that he obtains from this advantages which 
balance what would appear to be a loss due to the 
many short skimming surfaces. 

In the opinion of Sir John Thornycroft, hydroplanes 
are closely related to aeroplanes. Although smooth 
water would seem to form a definite plane on which to 
travel, a boat of this kind when moving at high speed 
in not content to be limited to motion in two dimen-
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respectively, as rubies, sapphires, oriental emeralds, and 
oriental topazes. Rubies and sapphires are by far the 
rarest and most valuable of these gems. 

Many attempts have been made to produce rubies 
and sapphires synthetically by fusilig alumina with 
coloring oxides and crystallizing the mass by cooling. 
The first partial success in the synthesis of colored 
corundum was obtained in 1837 by Gaudin. 

In 1852 Ebelmen, director of the national porcelain 
works at S�vres, produ�ed rubies of microscopic size 
by heating a mixture of alumina, borax, and oxide of 
chromium in a porcelain kiln. St. Claire Deville and 
Caron succeeded · in producing rubies, in the form of 
very thin crystalline laminre, by means of the reaction 
between vaporized anhydrous boric acid and aluminium 

Fig. 5.-Rubles of various shapes. 

slon�, but tends to oscillate vertically and to jump 
from the water surface, and under some conditions to 
dive. 

• • • •  • 

ARTIFICIAL RmIlES. 
BY . VICTOB BARTON. 

Diamonds are composed of pure carbon, but most 
other precious stones consist of alumina, colored by 
various oxides. Hydrated silicates of alumina are 
known as clays and are found in vast quantities every­
where, but all varieties of crystallized alumina, or 
corundum, are comparatively rare. Some corundums 
are colorless, while others derive various tints from 
the presence of metallic oxides. Red, blue, green, and 
yellow corundums are used as gems and are known, 

fluoride. In the course of their experiments they oc­
casionally obtained crystals of sapphire, the formation 
of which they could not explain, but which were doubt­
less due to the presence of particles of oxide of iron . 

In 1865 Debray and Hautefeuille attacked the prob­
lem, but it was reserved for Fremy and his assistants, 
Feil and Verneuil, to solve it in a series of remark­
able researches distributed over the period 1877-1890. 

In the method first employed by Fremy and Feil, 
an aluminate of lead was formed, and this salt was 
then decomposed by the action of silica, the result 
being to set free the alumina and to cause it to 
crystallize. The crystals of corundum thus produced 
were colorless, but rubies were obtained by adding 
2 or 3 per cent of potassium bichromate. while the 

Fig. · l • ....:Sifting the mixture of alumlna .and oxide of chromium. 

Fig. 2.-Blowplpes and oX1gen cylinder in Paquier's ruby factor1. Fig. 4:.-Examlnlng artificial rubies, and mounting them on rods for cutting. 
. ARTIFICIAL Bl1BIES. 



further addition of a little oxide of cobalt produced 
the blue color of the sapphire. These artificial gems, 
however, were laminated, friable, and of little value as 
jewels. 

In a second series of researches Fremy and VernEluil 
crystallized alumina at a very high temperature by a 

process in which potash and barium fluoride were 
employed. By skillful manipulation and by maintain­
ing a circulation of air in the crucible, they succeeded 
in producing magnificent rhombohedral crystals, as 
transparent and brilliant as natural rubies and thick 
enough to be cut in the rose form. But these crystals 
were still too small to be employed to advantage in 
jewelry. 

Several chemists conceived the idea of increasing the 
size of Fremy's rubies by a process of "feeding" 
analogous to Leblanc's process of increasing the size 
of soluble crystals by keeping them in the mother 
liquor, from which additional matter is slowly de­
posited 0.1 them. With rubies the. process was con­
ducted, necessarily, in the dry way, the matter being 
in the fused state and the temperature between 2,700 
and 3,300 deg. F. But the operation proved less simple 
in practice than in theory. 

The first "reconstructed" rubies appeared on the 
market in the early eighties. They were made by 
fusing ruby chips together, and their artificial charac!­
ter was easily detected by experts. Yet they had a 
brilliant appearance and sold for $20 or $30 per carat, 
although they crumbled when they were cut. Large 
rubies of a cloudy and unsalable character were ob­
tained soon afterward by the chemist Maiche. Mean­
while the inventor of the "reconstructed" rubies, a 
Swiss engineer named Michaud,· had been compelled 
by lack of money to sell his secret to a foreign resi­
dent of Paris, who sold it in turn to 11 number of other 
persons, several of whom formed a company which soon 
failed. Then some men who had been employed in 
the work undertook to carry on the manufacture ·of 
rubies by the process, which· had become public prop­
erty and which was conducted substantially as fol­
lows: 

The first small ruby, or nucleus,. was placed in a 
platinum crucible, which was fixed at the center of a 

rotating disk and exposed to the flame of an oxy-

}'ig. 1. --Electrically operated trolley-repairing· 
automobile in seL'vice, 

hydrogen blowpipe, producing a temperature of 
3,300 deg. F. Minute ruby chips were then 
brought, one by one, with pincers, into con­
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which is to produce the red color of the ruby. The 
mixture is rubbed through a very fine sieve by means 
of two stirrer blades driven by a small motor (Fig. 1). 
The sifted powder is then melted by blowpipes con­
suming illuminating gas (Fig. 2). 

Verneuil found that three conditions must be satis-
fied in order to produce trans-
parent rubies; t h e  mixture 
must be exposed to that part of 
the flame which is richest in 
hydrogen and 
which it not 
boils and be­
the ruby must 
ually from the 
operations 0 f 
lidification must 
that the area of 
the first layer 
i s extremely 
to reduce the 
ture to a milll­
conditions a r e  

in carbon, in 
only melts but 
comes purified; 
be built up grad­
bottom, and the 
fusion and so­
be so conducted 
contact between 
and the support 
small, in order 
danger of frac· 
mum. T hes e 
satisfled in the 

c o n  s t r uction and operation of 
Paquier's appar- atus, which is 
shown in the }'ig. G.-Diagram a c c ompanying 
diagram (Fig. of apparatus for 6). The calcin-
ed powder, COli- making rubies.· sisting of alum-
ina with a little oxide of chrom-
ium, is placed in a litt!'" sheet-brass hopper (..4.), the bot, 
tom of which is made of wire gauze of sufficiently fine 
mesh to retain all particles large enough to obstruct the 
orifice of the blowpipe beneath. This hopper is suspend­
ed by a rod in a chamber (B), which is really an en­
largement of the oxygen tube. The lower part of the 
chamber is drawn out into a slender tube, which ends 
in a fine jet. Oxygen is admitted at O. The oxygen tube 
is surrounde!l by the coal gas tube, to which gas is ad­
mitted at E. The flow of gas is regulated to produce a 
temperature of from 3,300 to 3,600 deg. F. A little 
hammer, operated by an electromagnet, falls at regular 
intervals on the top of the rod which supports the 
hopper,and each blow causes a little of the powder to 
sift through the gauze bottom. 

. Thus the powder is thrown, a little at a time, into 
the current of oxygen which comes into the fiame, 
where it is transformed into liquid drops. Some of 
these drops fall on a little platinum dish attached to 
the top of a rod (K) and inclosed in a box of fire-clay 
(F) to prevent too rapid loss of heat. The box is pro­
vided with an opening through which the formation of 
the ruby on the platinum dish can be observed. The 
dish can be moved in any direction by three screws, 
at right angles to each other, of which only the vertical 
screw (V) is shown in the diagram. 

Fig 2.-The trolley-repairing 
truck ready to start. 

tact with the incandescent nucleus, and the 
pcocess was continued until the mass had 
attained the desired size. The chips became 
welded. together and formed a mass sufficiently com­
pact and homogeneous to allow of cutting. The work 
required great skill and the partially amalgamated 
crystals often cracked in cooling. At fil'st the recim­
stituted rubies, uncut, sold for $2.40 pel' carat. About 
a thousand carats daily were m<tnufactured in Paris 
and exported to Germany and America, and even to 
India, whence they sometimes returned, mixed with 
natural rubies. Competition gradually lowered the 
price to 6 cents per carat. 

Each drop, as it falls on 
the dish, unites with the 
solid mass formed by pre­
ceding drops, and thus the 
ruby increases in size and 
assumes the form of a pear 
resting on its stem. 
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Paquier's "scientific rubies" are physically, chem­
ically, and optically identical with natural rubies. 
Both frequently contain microscopic air bubbles, which 
are called "frogs" by jewelers and "inclusions" by 
mineralogists, and which are spherical in the artificial 
rubies, but of various shapes in the natural gems. 
Moreover, the planes of crystallizatioll characteristic of 
the natural ruby are not always discernible in the 
"scientific" ruby. But these slight differences are some­
times lacking. The eminent geologist Lacroix has ex­
pressed the opinion that it is impossible to decide with 
absolute certainty whether a ruby �f fine color and 
free from inclusions is of natural or of artificial origin. 
On the other hand, Pinier, one of the leading gem 
experts of .Paris, asserts that an artificial ruby can 
always be distinguished from a natural ruby. 

Artificial sapphires are made by M. Louis Paris, by a 
process which was described in the SCIENTIFIC AMF.RI­
CAN of December 17th, 1908, and which differs from the 
ruby process chiefly in the substitution of cobalt for 
chromium and the addition of lime in order to pre­
vent the separation Of the cobalt. These sapphires 
are not as perfect copies of nature as the rubies here 
described. Even in chemical composition, density, and 
hardness they are not quite identical with natu"t'al 
sapphires, and in physical and optical characters they 
differ unmIstakably from the latter. In short, they 
consist hf coiored alumina, meitetland solidified, but 
riot crystallized, and' their a�tHlciai origin can be de­
tected very ·easily. 

.1', I". 
AN AUTOMOBILE TROLLEY-REPAIR TRUCK. 

. BY DR. ALFRED tl-RAD:ENWITZ. 

The ability of the automobile to travel quickly. 
naturally led to. its use by the fire departments of the 
more prominent cities of the world. lts success in 
this field has further led to its adoption by sOme street 
railway companies as a repair vehicle. Inasmuch as 

most of the street railways of the world are now oper­
ated by electricity, it was but natural that the electric, 
automobile should have been selected. The cost of 
charging the batteries involves no great outlay on the 
part of the company with an elaborate power plant at 
its disposal,· and the vehicles themselves are so simple 
in construction that they can be operated by any _ of 
the mechanically trained employees of a railway com� 
pany. 

The conditions which require immediate repair ofe; 
live wire' are not unlike those which demand speed on 
the part of the fire automobile. Until the damage is 
repaired the cars are often .stalled. 

In the accompanying illustrations we present Views 
of the electric trucks designed by theSiemens-Schllck­
ert Company for street 'railway repair. In Fig. i.!m 
electrically propelled power car is illustrated which 

consists of a SUbstantial :fi-arrie which can be 
moved up and down by a crank. The frarrie is 
mounted on a base so stable that even when round­
ing curves there is no tendeIlcy to side swaying. 
On the frame a platform is mounted on a turn 

---------

The "scientific" rubies have suffered a similar de­
preciation. These gems first appeared in commerce in 
1901. They were made,and are still made by Paquier, 
Disclyn, and others, by the improved Verneuil process 
described below. 

Each blowpipe produces 
about 10 carats per hour, 
and one operator can at­
tend to ten ill- tweive blow­
pipes. Pear-shaped rubies 
weighing 80 carats ca·n,be 
obtained. 

Fig. 3.-A special form of tower fbr repairing trolley wires. 

in the first place, calcined alum is mixed with a 
small quantity of a salt of chromium, the f1,lllction of 

The best reconstructed rubles were made by fusing minute 
rubies of inferior quality together with quartz crystal. The 
secret of the process was lost on the death of the inventor, a 
Swiss priest, who delivered tile uncut rnhies to a lapidary of 

G('neva. These rubies reached A mel'icn in ] SSG. Some were 
very Inferior, but others sold as hi/!:h ns � 1 00 per carat and 

W(ll'f'-flnd are---ns hril linnt fiR tlw- fin("\�t Bnl'mf'Rf' l'nhit'R. .A 

f('w of t1H'1ll are' still to be found in the possession of dealers 

and connoisseurs. 

AN AUTOMOBILE TROLLEY-REPAIR TRUCK. 

After the rubies have cooled they are split leIlgth­
wise, so that each furnishes two cut rubies. The loss 
in cutting amounts to . three-quarters of the original 
weight, or three times the weight of the cut stones .. 
The crude pear-shaped rubies are worth about 2:% cents 
per carat; the cut gems about 40 cents per carat. 

The cutting, so called, and the polishing are per' 
formed by cementing the stone to a rod and pressing 
it ·on a revolving wheel of copper or bronze covered 
with ahrasive powder of variolls degrees of fillel1f�ss. the 
final polishing being done with tripoli and water .. 

table of considerable radius. The lowermost level:of 
the platform is eleven feet and the uppermost fiftj1�n 
feet from the ground, The .platform is reached: by 
means Of a ladder. .Wlthin the frame, spare parts and 
wrecking tools cal1 be carried. The seating capacity 
is two men besides the .driver. 

. , I 

The electrically
· 

prop�iled truck pictured iIl Figi,,·2 
and 3 differs from that just described. Instead of a 
tower, a large collapsible' ladder is carried, which, when 
extended, , rises sixteen feet fl.hove the ground. This 
ladder is readily Bet up and folded. 
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HOW TO MAKE CONCRETE POTTERY. -I. 

BY RALPH O. DAVISON. 

Few people realize that anything of an artistic nature 
can be made from Portland cement. Most of us are 
used to looking upon this material as fit only for heavy 
construction work, such as found ations for buildings, 
bridge abutments, piers, etc. It is not remarkable, 
then, that the layman does not know that cement if 
used properly can be made to compare more than favor­
ably with ornaments made from other and much more 
expensive materials ; for even those who are in the 
trade, and working with it every day, know nothing of 
the wonderful and endless variety of artistic effects 
which can be produced with Portland cement. 

The author for seven years has followed the Port­
land-cement concrete industry more or less closely, and 
for the past two years has devoted his entire attention 
b it. Some time ago he started experimenting with 
concrete pottery, and the experiments conducted along 
this line have developed some very interesting and 
practical results. 

The method of making cement pottery is simple 
when understood ; and if the craftsman follows the 
directions as will be given in this series of articles, he 
will find it easy to produce results which are fully 
worth while. Each step in the operation from the 
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can be procured at almost any hardware store. When 
buying it ask for galvanized wire lath, as this is better 
and easier to work with than the ungalvanized. If 
not familiar with this material, the accompanying illus­
trations will give a good idea of what is to be used. 
The only tool necessary is a good strong pair of tinners' 
shears for cutting the wire, or better still, a combina­
tion wire cutter and nippers, as this will answer for 
two purposes. In the accompanying half-tone illustra­
tion are shown two completed frames, one for a square 
and the other for a round piece of pottery. The latter 

ROUND AND SQUARE FRAMES FOR A PIECE OF 
CONCRETE POTTERY. 

form is composed of a round piece for the bottom and 
a long narrow piece for the sides. ( See Fig. 1 . )  

To make a wire form 5 inches i n  diameter b y  4 
inches high.-First cut a piece of the wire lath large 
enough on which to lay out a 5-inch circle. Hammer 
it out until it is perfectly fiat, and then place the 
point of the dividers in the intersection of the wires 
TIear the middle of the piece. Set the dividers to a 
2lh-inch radius, and scribe the circle. A piece of red 
or black .chalk is best for this purpose, as it will make 

raw materials to the 
finished product will 
be explained in de­
tail, including the 
incorporation of col­
or effects, w a t e  r -
proofing, v a r i o  u s 
surface effects, etc. 
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the lap and for the wire strands which are to be used 
for securing the ends in place. Of course, one need 
not . confine himself to round and square forms, as in­
nllmerable sizes and shapes of frames can be made 
up, such as octagons, hexagons, etc., as well as forms 
for vases with gracefully curved outlines. 

The next article in this series will treat of the method 
of applying the cement mortar and the forming of the 
finished pottery. 

( To be continued. ) 
• • •  I .  

A SIMPLE MEDICAL COIL. 
BY FREDERICK E.  WARD. 

Doubtless there are many persons who would like 
to make an induction coil for medical use, but are 
deterred from so doing by the belief that the work 
is too difficult for any one but a skilled mechanic to 
undertake. This is a great mistake, however, as it is 
quite possible for almost anybody to make a coil that 
will give, good results at a cost of but a few cents, 
and with the use of only the most ordinary tools. 

For the core there may be used an iron bolt about 
three inches long and three-eighths of an inch in 
dIameter, as shown at A. in the accompanying draw­
ing. It is a good plan to soften the bolt by heating 
it red hot in a fire and allowing it to cool slowly. 
Make two thin wooden washers about an inch and a 
quarter in diameter, and glue them on the bolt to 
form a spool as shown at B, and cover the iron be­
tween the heads with a wrapping of two layers of 
paper glued on. The nut shown is not necessary, but 
makes a neat finish. 

The first part of the winding, or primary coil, re­
quires about half an ounce of No. 20 or No. 22 double 
cotton-covered magnet wire. Pass the end of the wire 
through a small hole in one of the heads, and wind 

v- :--
/ I'-, 

J V 
:1-:.1 \ 

l./ 

1\ 

"- -;/ 
---

j''' 

Fig. 1.�SIDE AND BOTTOM PIECE OF WIRE LATH FOR FRAME OF ROUND JAR. 

on a smooth layer 
of the w i r e  Ii k e 
thread on a spool. 
When the opposite 
h,e a d is reached 
wind a second layer 
of wire over the first 
o n e  b a c k  t o  t h e  
place of beginning. 
Cut off the wire and 
pass the end through 
a second hole in the 
head near the first 
one, as shown at D. 
The excess of wire 
will be useful for 

Portland - cement 
mortar has peculiar 
characteristics of its 
own. It is unlike 
clay. Therefore in 
modeling it has to 
be worked different­
ly. In modeling clay 
one can form it into 
almost any shape, 
and it will remain 
there, for the reason 
that it is more or 
less sticky, and the 
various particles of 
which it is made up 
cling or adhere to 
one a n o t h e r, and 
thus hold the entire 
mass together. Port-

l 
connections. 

a The next part of 1'; a the winding, or sec-. � "- ondary coil, requires 
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land-cement mortar, 
of which cement pottery is made, is composed of a mix­
ture of sand or marble dust and pure Portland cement 
mixed together in various proportions. This mixture 
is wet down with water, and then by turning over and 
troweling, is made into a plastic mass called cement 
mortar. It is next to impossible to model in this ma­
terial, for the reason that unless it is placed in a mold 
or a form is used to hold it in shape, while in its plas­
tic state, it will fall down. The first step then in ce­
ment pottery work is to make the form. 

There are several methods of making forms. One 
is to make wire frames on which to build up the cement 
mortar, ' and another is to make wooden or plaster 
m{)lds. In the latter method the cement is handled 
in an entirely different manner from that used for the 

Fig. 2.-BENDING SIDE PIECE INTO CIB.Ct1�AR FORM, 

f?rmer. The use of wire forms is the simpler when 
there are but one or two of the same shape of articles 
to ' be made. When a quantity of one kind is to be 
made, it pays well to spend some time in making a 
w�den or plaster piece mold, as it can be used over 
and over again, whereas when wire forms are used a 
new form has to be made for each article, whether of 
the same shape or not. 

The best material for making wire forms i s  No. 20 
CUntou wire lath having about a half-inch mesh. This 

.- . ptlt .. ;(; t7lC/te�· j the greater number 
Fig. S,-SIDE AND BOTTOM PIECES FOR RECTANGULAR JAR. 

more distinct marks. Now take the wire cutters and 
cut the wire directly at the marks, and you will have 
the bottom of the frame complete. 

The diameter of the bottom being 5 inches, the 
piece necessary for the sides of the frame will have 
to be three times this length, or 15 inches. Make it 
17 inches long, thus allowing 1 inch for lap, and Vi 
inch ·of surplus wire on each end, as indicated at a--a. 
The height of the finished form is to be four inches. 
Cut the wire lath to 4lh, inches, leaving a series of 
wire strands half an inch long at the bottom as 
indicated. Now take this piece which has been 
prepared for the sides and coax it into a circle by 
placing a straight edge ( a  piece of wood or metal 
having straight edges ) successively along each of the 
meshes and pulling up on the free end of the wire 
lath as indicated in Fig. 2. After the piece is fairly 
well formed, lap the ends over, thus forming the circle, 
and secure them firmly to the main body of the sides 
by turning the free ends of the wire around. the strands 
of the wire mesh, using the nippers to clinch them 
tightly. After having completed the side the bottom is 
placed in position, and the half-inch lengths of wire 
left at the bottom of the sides are used to wrap around 
the bottom and secure it in place. It is not essential 
to have this frame absolutely round or true, as it is 
used merely as a surface on which to build up the 
cement. The cement when once in place can be trued 
up by methods which will be explained in future arti­
cles. The square frame which is also illustrated is 
made in a similar manner. Care must be taken, how­
ever, to get the corner lines perpendicular to the base, 
for if this is not done it will cause trouble later on 
when truing up the sides. 

In cutting the Wire lath for the sides, do not for­
get to make it at least two inches longer than the 
sum total of the four "ides. This will allow plenty for 

of turns for a given 
weight, but it is 

rather delicate . to handle. Defore winding on any 
of this wire, glue on a wrapping ' of two or 
Urree layers of paper over the primary coil, to 
keep the two coils entirely separate. The secondary 
wire need not be wound in layers, though care is 
required to avoid injuring the insulation or breaking 
the wire by pulling it too tight. The two ends may 
be left projecting, as shown at H, for connection to 
two handles o r .  electrodes, and the coil may be pro­
tected by a final wrapping of paper, as shown at c. 

One pole of a dry battery E is connected to the 
tang of a large file F, and the other to one of the 

. primary terminals D. The remaining primary ter: 
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A SIMPLE MEDICAL COIL. 

minal G is then lightly dragged along the surface of 
the file, thus making and breaking the circuit in rapid 
succession as .. the wire passes over the teeth. If the 
shocks received from the handles are too strorrg, use 
a longer piece of wire at G ;  if too weak, arlil another 
dry battery in series, or put more wire on the 
secondary. 



RECENTLY PATE.TED IliVE.TIO.S. 
Pertaining to A.ppareL 

GARMENT - RACK. - FANNIE WOOD, New 
York, N. Y. More particularly the invention 
relates to means for supporting 8. plurality 
of ga�nt hangers in spaced relationship. 
The rack is also adapted for use in support­
ing skirts, the skirts and garments on ' the 

. hangers being rotated about the central stan­
dard of the hanger. Features of the present 
patent are moditled forms of a prior appI1ca­
tion filed by F. Wood. 

SHOE.-.T. E. SHAWHAN, Nevada, Mo. The 
improvement is in shoes and particularly in 
the fastening devices of the shoe. The con­
struction wlll avoid the necessity .of lacing 
the shoe down entirely to the base of thE! front 
opening, and proVides for preventing the gap­
ing of the opening below the laces by means 
secured in the shoes and held from twisting 
.or other cllsplacement. 

Electrleal DeTlee •• 
ALARM SYSTEM.-L. GIIISII, Fort Worth, 

Texas. The invention refers more particularly 
to a circuit breaker adapted to operate upon 
a predetermined II'lcrease in temperature or 
upon being mechanically bent or broken. The 
minimum quantity of fusible material need be 
employed, and so supported that upon being 
broken or fused, It becomes entirely displaced 
and the circuit broken. 

Of' InUrell1 to Farmers. 

STOCK-WATERING DEVICE.':'-G. E. ODIILL, 
Bowen, Ill. The object of the inventor Is to 
provide a device more particularly of the class 
with means for automatically controlling the 
supply of water thereto, <l.nd having an ar­
rangement of means for intercepting trash and 
tilth, whereby clogging or interference with 
the water supply is avoided and cleansing of 
the' device is faciUtated. 

BROADCAST ATTACHMENT FOR PLANT­
ERS AND FERTILIZER DISTRIBUTERB.­

B. F. CRANWI!lLL, Henderson ; C. F. F. ALLAN 
and J. H. TRUDGEON, Auckland, New Zealand. 
The invention provides an attachment to 
planters, seed drllls, fertilizer distributers, and 
like machines. It will act to automatically 
spread seed or fertilizing mitterial as it passes 
through its tubular body from a source of 
supply, and which will further spread and 
scatter material at its discharge end and dis­
tribute it in a broadcast manner and so that 
the discharged material will be largely pro­
tected from the action of the wind. 

COMBINATION - PLANTER. - C. LINDEa, 
Converse, S. C. An object of the invention 
is to provide a plow beam for use with the 
planter held in such a manner that the ma­
chine is self guiding. Further, to provide a 
novel form of hopper for the grain and for 
the fertl11zer and means for feeding the fer­
tiIlzer and the grain simultaneously. 

Of' General Interell1. 

PRINTER'S HOOK.-F. C. LEETHIIIM, Mid­
dletown, N. Y. The object in this case is to 
produce an adjustable printing hook which ' can 
be adjusted , by an ordinary pin wrench, or by 
other interchangeable means. 'From this ar­
rangement a printer' purchasing the hooks may 
select the particular means desired for adjust­
ing the hooks, but if at any time he desires 
to adjust the hooks in a ditrerent manner, or 
by dilferent means, this may be done. 

METHOD OF COATING LEATHER WITH 
FABRIC .-F. J. GLEASON, Walpole, Mass. Gen­
erally speaking this invention relates to the 
manufacture of articles in which a cement 
containing rubber or rubber compounds is em­
ployed to secure fabric to leather. The object 
is to provide a process by means of which 
such cement may be rendered highly adhesive 
after It has once become dry and substantially 
non·adhesive. and a cement-coated fabric may 
be caused to adhere tlrmly to a surface of 
leather. 

SIGHT.-.T. T. PEDDIE, Caxton House, West­
minster, London, England. This sight is for 
use upon firearms, and more particularly when 
it is desirable to atta;'" a fine vertical adjust­
ment of the cross bar by aid of a screw. Gen­
erally speaking, in this type of sight, a long 
screw is employed, and ordinarily it is im­
possible because of the slow movement of thi& 
screw and alI parts actuated thereby, to obtain 
a coarse and rapid adjustment of the cross 
bar as, for instance, by sliding it quickly by 
a direct movement of the hand. 

Scientific Alnerican 
the body member and a bracket for holding 
a candie in place. 

LENS FOR BUILDING - LIGHTS. - P. 
SCHWICXA.B1', New York, N. Y. In the present 
patent the invention has reference to bul1ding­
lights used in walls, skylights, fioors and 
other parts of bnildings, anci its object Is to 
provide a new and improved lens for building 
lights, arranged to insure a proper and uni­
form distribution of the rays of light .over a 
large area. 

Roa.hold 111WlIeII. 
POST-HINGE.-W. B. EMIIlRY, New York, 

N. Y. The object of the inventor Is the pro­
vision of certain new and useful improve­
ments in post hinges for water-closet seats, 
covers and Ilke articles, whereby the spring 
pressure is graduated and a stop Is provided 
' for limiting the upward swinging motion of 
the seat, cover, or I1ke article • 

WATER-CLOSET SEAT.-W. S. EMIIlRY, 
New York, N. Y. In this inIItance the object 
of the invention is to provide a new and im­
proved water closet seat, built up from a num­
ber of pieces of wood, formed and joined in 
such a manner that the greatest amount of 
strength Is had at the sides. that Is" at the 
points most needed. -

lIlachineli and lIlechanleal DeTleea. 
MOUNTING FOR GANG-SA WS.-A. J.oNlllS, 

Oolitic, Ind. The invention has reference to 
mountings for gang saws, the more particular 
object being to produce certain improvements 
in hanger arms for supporting the saw and 
in parts associated with this hanger arm, in 
order to improve the general emciency and 
safety of the gang saw whl1e in action. 

MECHANICAL SCRAPER.-F. R. ABmDL, 
Tacoma, Wash. This invention pertains to 
dirt scrapers. A shovel is operated by a 
cable which passes through an anchored pul­
ley and causes the scraper to travel up an 
inclined plane leading to a hopper where the 
load is dumped. The shovel is provided with 
0. novel arrangement of gates and contr.olUng 
device for ready loading and unlos.dina. 

Banwa.,.. and Their A.ceeuorle .. 

' CAR-SEAL.-J. W. BOWERS, Seymour, Ind. 
The improvement refers to metamc seals for 
preventing the unwarranted opening of freight 
car doore without exposure, and has for its 
object to provide novel details of construction 
for a. car door seal which alford a conveni­
ently appI1ed seal that cann.ot btl detached 
unless broken. 

CAR-DOOR LOClL-C. H. LBWIS. Chilli­
cothe, Ohio. By means of this device a. car 
door may be securely fastened when either 
open or closed, or at any intermediate po­
sition. It is adapted for employment upon 
the doors of box cars which are employed in 
carrying perishable goods, it being desirable 
in such cases to permit the door to stand 
open slightly for the purpose of ventilation. 

PASSENGER CONTROL.-lll. ·  LINHA.IIDT, 
New York, N. Y. The object in this instance 
is to provide a control for conveniently and 
quickly handling passengers in the stations 
of underground and elevated ral1ways with a 
view to faciIltate the loading and unloading 
of the cars without discomfort to the pas­
sengers entering or leaving the cars. 

Kindly write queries on separate sheets when writing 
about other matters, such as patents. subscriptions, 
books, etc. This will facilltate answering your ques­
tions. Be sure and .give full name and address on evlJry 
sheet. 

ll'nll hinta to correspondents were printed at the head 
of tbie column in the issue of March 18th or will be 
sent by man on request. 

( 12093)  C. D. C. says: III. a recent 
issue you answered an inquiry in regard to 
the peculiar rusting of galvanized fence wire. 
Permit me to add, :from an experience of ten 
years with barb�wire; ribbon-wire, and chicken­
wire netting, that ribbon wire outlasts barbed 
wire twice over, ordinary IS-gage chicken-wire 
netting lasts in the vicinity of New York city 
not over three years, and alwaJ' s rusts out 
completely along the upper one-third or one­
half of its width, whlIe ' the remaining portion 
of Its width w1Il stlll be perfect. The same 
condition may be observed to a degree with 
barb or ribbon wire strung parallel in a fence. 
The bottom wire remains in good condition, 
whl1e the others are more and more corroded 
from the bottom upward. The persistency of 
these pecuUar conditions ' would indicate that 
It is not due to local or chance condi­
tions. Remembering that alI masses of metal 
show opposite polarity at top and bottom, it 
would be logical to attribute this peculiarity 
of rusting largely to galvanlc intluence. Now 
in turn I would ask whether it is a common 
and! recognized fact that a tin root coated in 
the best ' manner with grapnite paint is sure 
to corrode in rather minute points and form 
holes as though tine shot , had been tired 
through it, ' the body, of the sheets remaining 
uncorroded ? Having had sumcient (dear) ex­
perience to be sure of my ground, I do not . 
hesitate to assert that graphite paint is lIIolely 
responsible for lIIuch condition. My explana­
tion (which correlates this inquiry' with the 
previous question) would point also to gal­
vanic action as , the fundamental cause, prob­
ably due to incompatible polarities of graphite 
and steel. A. We thank you for the particu­
lars of your interesting experience, which 
seems to contlrm the substance of our reply 
to the question to which you refer. , 

(12094) o. H. T. writes : I have 
just noted in your Is, 'le of ' the 15th of May 
your answer to the "COiled watch spring" ques­
tion, in query No. 120S3. I have speculated a 
good deal on the problem, and Wish to give 
what I think is the explanation, though experi­
mentai proof would probably be dimcult. In 
winding up the Spring work would disappear 
and, I believe. an equivalent amount of heat 
would be produced, which would be dissipated ; 
then when the spring was allowed to unwind, 
the reverse would take place. Thus, if the 
wound-up spring were destroyed, ' its energy 
would nevertheless not be lost. In the same 
way, if compressed air were crowded into other 
substances, and so rendered incapable of giving 
back the energy expended in compression, that 
energy is stm in existence. Many other prob­
lems along the same lines as these, but much 
more dimcuIt of solution, present themselves on 
a little thought . .  A. Your ' comments upon the 
dissolving a col1ed spring in acid are quite 

Pertaining to Recreation. correct. It would be fooUsh to maintain that 
AMUSEMENT DEVICE.-A. P. LAUSTER, the potential energy of the coiled spring would 

Paterson, N. J. More specitlcally this device produce more heat of solution than the same 
is of the type which employs a car moving weight of steel in any other mechanical con­
along a gume or track, and the object of the dition. As well maintain that the spring 
inventor is to provide a construction which would produce more heat if dissolved on a 
will operate to give the cars a peculiar move- hilItop tha n in the valley below because its 
ment so that the occupants wlll have a novel potential energy is greater on the hiIItop. 
experience. Potential energy ' is not thus convertible. As 

MECHANICAL TOY.-C. W. CLARE:, New you say, there are many other problems which 
York, N. Y. In the present patent the object involve the same thing. 
of the improvement is to provide means for ( 12095) W. B. B. asks : To give in-
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of , "give" or "spring," so that any slight dis­
tortion or settlement of the pipe will be com­
pensated by expansion of the packing, and w11l 
not leave openinp or break the pipe llr 
tlanges ; but such roots as you describe are 
quite capable of growing through the oakum, 
aven· when the latter apparently tightly tills 
the joints. 

nw BOOKS, ETC. 
HiiTTE. Des Ingenieurs Taschenbuch. 

III. Berlin : Verlag von Wllhelm 
Ernst &: Sohn. 20te Au:Oage. 12mo. ; 
PP. 830. 

We have already had occasion to review the 
tlrst two volumes of this excellent statidard 
work ot engineering reference. This, the third 
volume, has occupied not a little time in its 
preparation, largely because entirely new sub­
ject matter has been introduced. Among the 
new' subjects may be mentioned "Reinforced 
Concrete," "Rack and Pinion Roads." "Dam 
Construction" and "Factory Plants." The subc 
ject matter of the volume is divided into 
Mensuration, Structural Iron Work. Heating 
and Ventilation, Road Engineering, Water 
Supply, City Draining, Statistics of Building, 
Reinforced Concrete, Bridge Building, Ra1!way 
Construction, Rope Tramways, Rack and Pinion 
Roads, Water Works, Gas Engineering, Fac­
tory Plants. The work contains not only the. 
information which is to be found in such 
American reference books as Trautwine and 
Haswell, but much mathematical discussion 
which will simplify engineering calculation. 
AN OcTAVAL INSTEAD OF A DECIMAL SYS-

TEM. An Essay' to Show the · Ad­
vantages of Eight-Figure, and the 
Disadvantages of a Ten-F..gure Nota­
tion for Money, Weights, and Meas­
ures. By S. S. Buckman. F.G.S., 
Honorary Member of the Yorkshire 
Philosophical Society ; of the Chelten­
ham Natural Science Society ; late 
Hon. Secretary of the CoUeswold' 
Naturalists' Field Club. Oxford : 
Parker' &: Son, 27 Broad Street. Lon­
don ; Simpkin, Marshall, Hamilton, 
Kent &: Co., Ltd. 

ARTIFICIAL WATEBWAYS AND COMMEROIAL 
DEVELOPMENT. By A. Barton Hep­
burn. 12mo. ; pp. fl5. Price, $1 net. 

This book may be considered a concise state­
ment of the functions of canals in their , rela­
tion to the economics of this country. After 
discussing the world's canals in general,. the 
author passes to a fairly detailed account gf 
the canal system of New York, and shows how 
the failure of New York Et'tate to develop and 
maintain her canal system found yearly ex­
pression in loss of commerce to the city of 
New YON. The Panama Canal is rather 
briefly dismissed in nine pages--an allotment 
of space which It seems to us Is somewhat 
inadequate for so Important a subject. A 
good chapter is that on "The Waterways Ques­
tion and Conservation of Our Resources.:; 
OUR INSECT FRIENDS AND ENEMIES. By 

John B. Smith, Sc.D. Philadelphia : 
J. B. Lippincott Company, 1908. 
12mo. ; 314 pp. Price, $1.50 net. 

This book deals with the relation of in­
sects to ' man, to one another, and to plants, 
and it has a chapter on the war against 
insects. The author is Professor of Entomol­
ogy in Rutgers College, and is a member of 
many learned societies. The book is well illus­
trated, and there is a welcome absence of the 
time-honored cuts which we are wont to expect 
in books on entomology. The book is one 
which will prove of value to the general 
reader as well as to the specialist. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United Statu were Issued 

for the Week Ending 

Juno I ,  1 909, 
giving one portion of the animal, for instance, 
the head, one movement, and giving a portion 
of the head, for instance, the ears, a separate 
movement independent of the movement of the 

formation that will immensely benefit the pub- A N  Q B A C H B B A R  I N O T H A T  Q A T  B 
lic at large, I wlll be pleased to have you give 
me, as soon as you can look intOl the matter [See note at end of llst about copies of these patents.] 

head. thoroughly, the best means and best way to Advertising apparatus, L. U. Coruellus . . . . .  923, 335 
lay sewer pipe, and especially the making of Air cooling apparatus, W. A. Merralls . . . . , 923.437 
cement j oints. We have Sanitary sewers here, Air purti!er. H. A. Robinson . . . . . . . . . . . . . . . 923,444 

Alcohol. making, W ooiner & Lasslolfy . . . . . .  '923,232 
Pertalnlq 10 Vehlcl-. and they are IDled with roots that creep into Alloy. sUlcon. J. T; H. Dempster . . . . . . . . . . . 923.152 

WHEEL.-.T. B. STRAWN and R. W. DAVt1Ds, the crevices and joints of the pipe. The pipes !:�:;:::�� �������:: ��n�llh�!��?��� : :ft:= 
Avonmore, Fa. The invention comprises a laid in this vicinity are placed in position, a ,Animal dipping apparatus, J. A. Willits . . .  923.473 
wheel hub having the inner end counterbored llttle cement placed on the lower half of the 1�n�����g �"e�\�"e, �er�;n&e��r'r�w: : : : : :  �:rs� 
and the outer formed with a lubricating cham- bell or socket end of the pipe, and then the Antisllp device, W. M. Stevenson . . . . . . . . . . 923,456 
ber having a hole for the introduction of the next pipe, with a string of oakum on it is Armature construction, B. A. Behrend . . . . . 923.614 

inserted m· to the pipe ', the balance of the Asphalt heater. Driscoll & Thompson . . . . . .  923,421 
lubricant, an annular lubricating chamber near Automatic load dls<:harging elevator. O. A. 
the inner end of the hub contiguous to tlie bore joint is mortared up with cement. The prin- Green . . . . . • • • . . . • . . . . • . . . . . . . . . . . . . . . 923.3511 

cha cipal information I am seeking is whether the Automobile motor. M. & W. Eastman . . . . . . 923.632 
and connected with the first named mber Automobiles, continuous track llght attach-

Heating and Lighting. by a passage contiguous to said bore, and a hemp or oakum string is necessary or of any 
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Jr . . . . . . . . . . . .  923,295 
hardened bushing wholly arranged in the bore value, or whether a good Portland cement u omo es, power ran8m t ng mechanism 

SMOKE-CONSUMING FURNACE. - P. J joint is or is not the better way to make the for, L. P. Mooers, reissue . . . . . . . . . . . . .  12,966 
FLANAGAN, New Orleans, La. The invento; of the hub between the annular chamber and 
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counterbore, the hub being formed as a single joint. . 0 e t e sewer .p pe s ,  a upon Rl or ure.  s ,  . . 00 ar . . .  . . . . . . .  .6. 
provides a furnace which is simple and dura- a perfectly solid bed, so that the joints are Balance or scale, prescription, W. W. Dry-
ble in construction, and arranged to insure a piece. 

unlikely too be distorted at all ( by the filling Bala���ng '��chb:;�,"N: ' C'.' ii�;';';tt·:.iiii.40i; ::�:� 
complete burning of the smoke and gas aris- WHIFFLETREE-HOOK.-T. MORCOM, Nor- in of material above the sewer, subsequent Bale and package tie. W. P. Watkins . . . . .  923.222· 
ing from the burning fuel in the tlrebox, utH- wood, Ohio. This invention relates to whlf- h . ) h ld Barrel. J. W. Strehl! . . . . . . . . . . . . . . . . . . . . . . 923.461 
I'zing the burnm' g fuel to the fullest advantage tletree hooks, and more particularly such as tramc ov
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ShaftS of dellcate Instru- 923 1 °0 

that as ar as t e preven on 0 e entrance men s, . 0 ns()n . . . . . . . . . . ' . . . . . . . . . .  • 0'0 
for heating purposes and providing a complete are provided with reslllent retaining means for of roots into the joints is concerned, the Bearing. roller. E. L. Sharpneck . . . . . . . . . . .  923,716 
consumption of the fuel. securing the end of a trace in position on a h . d d in 

Bed and divan, combination folding, W. E. 
529 oakum mig t better be omitte an a jo t of Ingraham . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  923. 

MINER'S CANDLESTICK.-C. J. RAMSTEAD whimetree, swinging-tree or the like. It  con- neat Portland cement SUbstituted. It is of Bed. couch. G. F. Sisbower . . . . . . . . . . . . . . . . 923.300 
and P. J. JOHNSON, Ouray, Colo. More par­
ticularly the invention relates to candlesticks 
such as are adapted for use in mines, or sipli­
lar places, and each of which in general con­
sists of an elongated body member adapted 
to have one end driven . into the wall of a 
mine. a folding hanger pivotally secured on 

stltutes an improvement on the device shown Bed elevator and rest, hospital. J. M. Hop-
and described in the U. S. Patent formerly course essential that any tlow of water through 
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. . . . . . . . . . . . . . . . . . . 923'729

525 
the sewer should be prevented untH the cement • nval • ," y or . . . . . . . . . . . . . . . . . 923, granted to Mr. Morcom. Bed joint, metal. G. Adams . . . . . . . . . . . . . . . .  923.235 has had time to set, otherwise a very small Bed moving machlnt'. W. H. FuIton . . . . . . . 923.424 

NOTE.-Coples 01 any of these patents wll\ be 
furuished by Munn '" Co, for ten cents each. Ple&l!e 
state the name of the patentee, title of the invention. 
and date of this paper. 

quantity trickling through the joints will wash Bed
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923.
758 out a small part of the cement and leave inter- Bed.. fracture apparatus for use with In-

stlces in it. The object of oakum or similar valid. C. S. S. Barrow. . . . . . . . . . . . . . . . .  923.317 
tlbrous, packing is to ' provide a small amoun't I BpIt futener. R. Maxwell . . . . . . . . . . . . . . . . . 923,1Y6 , , Belt, power trawrmlHlon, L. Onderdonk . . . .  923,6118 
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Bencb clamp or vise, E. P. Bridges . . . . . . . .  923,323 
Billlard table, cOllvertible pocket carom, H. 

F. Davenport . . . . . . . . . . . . . . . . . . . . . . . . .  923,249 
Blackboard tray attachment, J. W. Hainline 923,262 
Block press, E. Sprenger. . . . . . . . . . . . . . . . . .  923,595 
Block Signal system, automatic electriC, H. 

W. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,296 
Block signal system, electric railway, M. E. 

Launbranch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,796 
Block signal systems, au toma tic train con· 

trolling and Signaling mecbanlsm for, 
H. W. Price . . . . . . . . . . . . . . . . . . . . . . . . . .  923,297 

Blood draining tube, Doidge & Holzhausen . .  923,416 
Blower, steam jet, C. T. Coe . . . . . . . . . . . . . .  923,490 
Boller. See Water tube boiler. 
Bond compressor. W. H. Finley . . . . . . . . . . . .  923,504 
Box attachment, H. W. Stuver . . . . . . . . . . . .  923,381 
Box lid support, E. Oswald . . . . . • . • . . . . . . .  923,694 
Brake beam, H. Ziemss, Jr . . . . • • . . . • . . . . .  923,475 
Brake shoe, B. Peducasse . . . . . • . . • . . . . . . . . .  923,572 
Brick drying apparatus, W. F. Decker . . . . . .  923,340 
Bridie blind, F. T. Moore . . . . . . . . • • • . . • • . •  923,289 
Bridie crown piece, J. T. Hegland . . . . . . . . .  923,517 
Broiler, L. Fey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,348 
Buckle, cross line. G. R. Blair . . . . . . . . . . . .  923,316 
Building construction, J. Gibson • . • • • . . • . • . •  923,507 
Burglar alarm. E. Scbwab . . . . . . • • . . . • . • . . .  923,712 
Bushing, E. Kaufmann . . . . . . . .. . . . . . . . . . . . .  923,273 
Butt hook, E. W. Smltb . . . . . . . . . . . . . . . . . . .  923,722 
Butter cutter, Macnlsh & Penn . . . . . . . . . . . .  923,544 
Cable, elastic wire, T. W. Colleran . . . . . . . .  923,626 
Cable stripping machine, J. W. Glsrle! . . . •  923,426 
Camera, A. M. Henry . . . . . . . . . . . . . . . . . . . . . 923,173 
Can body and blank therefor. F. Wegner . .  923,741 
Can body making machine, F. Wegner . . . . .  923,740 
Can opener, A. F. Fib Gerald , . . . . . . . . . . • . .  923,349 
Car and engine replacer, U'. Flynn . . . . . . . . .  923,785 
Ca r  body construction, L. G. Nilson . • . • • • • •  923,292 
Car brace, W. 1. Taylor . . . . . . . . . . . . . . . . . . .  923.463 
Car brake. mine, 1. Glen . . . . . . . . . . . . . • • • • •  923,260 
Car derailing device, W. M. Mitchell . . . • • •  923,683 
Car draft and buffing gear, I. O. Wrlgbt . . . 923.398 
par, dump, S. Otis . . . . . . . . . . . . . . . . . . . . . . . . 923.695 
Car fender, P. Susseles . . . . . . . . . • . . • . • • • • •  923,213 
Car beating system, T. Parker . . . • . • . . • • . •  923,570 
Car seat, M. M. Murcblson . . . . . . . . . . . . . . . .  923,196 
Car seat operating device. M. M. Murcblson 923,197 
Car station or street Indicator, C. M. Dick· 

Inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.341 
Car ventilator, G. C. Breldert . . . . . . . . . . . . .  923,241 
Cars. current collector tor electric, G. Mer-

tens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.194 
Carbureter. G. F. Scbmldt . . . . . . . . . . . . . . . . •  923.377 
Carpet fastener. roll .  Wblte & Cblcke:·ing . •  923.468 
Cash register, A. H. Heltberg . • . . . . . . . . . . .  923,172 
Cattle guard, D. Tbomson . . . . . . . . . . . . .  , . . . .  923.383 
Cattle guard, J. B. Hammlll . . . . . . . . . . . . . . .  923.512 
Cement Ingredient. W. V. B. Ames . . . . . . . .  923,238 
Cbaflng dlsbes, etc., collapsible stand for, 

L. K. Sone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,208 
Cbaln link welding machine. L. Roebr . . . .  923,582 
Cbalns, apparatus for molding solid link, 

W. C. Herron . . . . . . . . . . . . . . . . . . . . . . . . .  923.521 
Cbalr and stool, L. E. Hnbert . . . . . . . . . . . . . .  923.267 
Cbandelier, gas, G. E. Kascbub . . . . • • . . . . . .  923.433 
Cbeckreln bolder, R. E. King . . . . . . . . . . . . . .  923,276 
Cbrlstmas tree bolder, C. E. Singleton . . . .  923.206 
Cbuck, spiral .  G. B. Taylor . . . . . . . . . . • . . . .  923,730 
Cburn, A. Griggs . . . . . . . . . . . . . . . . . . . . . . . . . .  923,644 
Cburn, vibratory, W. Sanders . . . . . . . . . . . . . .  923.375 
Cigar pressing apparatus. K. Wlm1Der et al. 923,231 
Circuit closer for recording anemometers, J. 

C. Jurgensen . . . . . . . . . . . . . . . . . . . . . . . . . .  923,185 
Cistern and well pump caSing, J. S. Shea . .  923.302 
Clamp, C. B. Wanamaker . . . . . . . . . . . • • . . . . .  923.610 
Clamp, Calvin & Kaufman . . . . . . . . . . . . . . . . .  923,329 
Cleaning apparatus. Mayo & Houleban . . . . .  923.547 
Clevis, W. S. Smltb . . . . . . . . . . . . . . . . . . . . . .  923,306 
Clip. C. M. Mockbee . . . . . . . . . . . . . . . . . . . . . .  923.558 
Clotb bolt bolder, E. T. Flemister . . . • . . . •  923,255 
Clotb piler, A. Ratner . . . . . . . . . . . . . .  923,577, 923.578 
Clotbes pounder, J. Q. Deal . . . . . . . . . . . . . . .  923,414 
Clutcb, L. Atwood . . . . . . . . . . . . . . . . . . . . . . . .  923,613 
Clutcb and brake mecbanlsm, Ellett & For-

syth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.254 
Clutch mecbanlsm. A. F. Jackson . . . . . . . . .  923,180 
Coat bangeI', 1. Geraci . . . . . . . . . . . . . . . . . . . .  9.23,786 
Coke drawer. H. Cory . . . . . . . . . . . . . . . . . . . . .  1123,410 
Coke drawing apparatus, C. M. Clarke, 

923,139, 923.140 
Collar fastener, borse, T. W. Hardy . . . . . • . .  923.515 
Comb, A. M. young . . . . . . . . . . . . . . . . . . . . . . .  923,399 
Combustion engine. B. H. Cutler . . . . . . . . . . .  923,496 
Composing machines. assembling mecban-

Ism of typographical, Billington & Hoi· 
lhwll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,131 

CompOSition ot- matter. C. A. Goldsmltb . . .  923.641 
Computing macbine, O. D. Jobantgen . . . . . . 923,269 
Concrete, hanger socket for reinforced, F. 

N. Kneas . . . . . . . . . . . . . . . . . _ . . . . . . . . . .  923,188 
Condenser, W. A. Moffatt . . . . . . . . . . . . . . . . . .  923.684 
Condiment bolder, H. W. Watson . . . . . . . . .  923.390 
Contact plow support, S. T. Bole . . . . . . . . .  923.484 
Conveying apparatus, J. T. Cowley . . . . . . . .  923.337 
Conveying apparatus, J. M. Hore . . . . . . . . . . 923,356 
Cooker, M. M. Newsam . . . . . . . . . . . . . . . . . . .  923,690 
Cooking and canning tank, H. L. Cunning· 

ham . . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . .  . .  . .  . . . .  . . .  923.339 
Cooking utensil , E. C. Rnse . . . . . . . . . . . . . . .  923,445 
Cord holder, Planette & .forgenson . . . . . . . . .  923,575 
Corn beading macblne. Kaffir. J. NorriS, Jr. 923,691 
Corner bead, M. A. Hannoi) . . . . . . . . . . . • • . •  923,430 
Corset, J. Lindauer . . . . . . . . . . . . . . . . . . . . . . .  923,361 
Cotton compress, C. J. Luce . . . . . . . . . • . . • . •  923,190 
Cotton picker. L. M. Hamilton . . . . . . . . • . • . .  923,649 
Cotton picker. hand. B. E. Fourcher . • • • . .  923,638 
Cotton gin. F. T. Kent . . . . . . . . . . . . . . . . . . . .  923,533 
CQupllng. Se0 Pipe coupling. 
Crane, C. G. Sprado . . . . . . . . . . . . . . . . . . . . . . .  923,593 
Crane, electric traveling, E. E. Brosius . . . . .  923,133 
Crate or box. knockdown, J. F. Myser . . . .  923.367 
Crate. poultry, D. Turner . . . . . . . . . . . . . . . . .  923.736 
Crutch, S. T. Glasford . . . . . . . . . . . . . . . . . . . .  923,352 
Cuff bolder, C. Walker . . . . . . . . . . . . . . . . . . .  923.738 
Cultivator, W. D. Gaston . . . . . . . . . . . . . . . . .  923,163 
Cultivator, Lodwig & Naumann . . . . . . . . . . . .  923,541 
Current motor, alter'nating, E. F. W. Alex-

anderson . . . . . . . . . . . . . . . . . . . . . . .  923,753. 923,754 
Current motors. protect! ve device tor com-

mutator type alternating, B. G. Lamme 923,666 
Curtain fastener, H. Hlggln . . . . . . . . . . . . . . .  923.523 
Curtain fixture, F. H. Bassett . . . . . . . . . . . . .  923.239 
Curtain fixture, H. E. Keeler . . . . . . . . . . . . .  923,794 
Cnrtaln banging fixture, adjustable, R. C. 

Davie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.630 
Cuspidor, F. W. Kendell . . . . . . . . . . . . . . . . . . 923,661 
Qnspldor, Kendall & Owen . . . . . . . . . . . . . . . . .  923,660 
ITamper regulator, automatic, G. Furuhol-

men . .  . . . . .  . . . . . . . .  . . .  . . .. . . . . . . . . . . . .  923,2119 
Density determining apparatus, W. D. 

Monnt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,560 

Sci'entific 

Wood .. workinJ.!' 
Machinery ... �!!!!! 
ti:�,

r �\fg�F' t C:���� 
borillg. scro'ff-sawlng edge mouldlnll, mortising ; for worktnll wood in any man­
ner. Send for oo1&IOl"le A. 
The Seneca Falls M'f'g Co �iii�!C:��� 
695 Water St., Seneca. FalIa, N. Y. " 

E n g i n e  and Foot Lathes 
MACH I N E  SHOP OUTFITS, TOOLS A N D  
S U PPLIES. BEST MATERIALS. BEST 
W O R K M A N S H I P. CATALOGUE FREE 

SEBASTIAN LATHE CO .. 1 20 Culvert St., Cincinnati. O. 

Foot and Power :.�,dsti'it����ld'}frM'llr!';s
a
e�: 

SHt<:PARD LATHE CO .. 133 W. 2d St. Cincinnati, O. 

Best grade of Cedar Canoe for $20. We sell direct, saying 
you $20 on a canoe. All canoes cedar and copper fastened 

freV:�a:�: =}�r��
es
p�fc�:

t
;���, :��ikr�e��fi:e:l�t :;:��: 

81 e tbt' largest maDuf:LCturers of canoes In the world. 
DETROIT BOA.T CO., 126 Bellevue .In., Detroit, Mieh. 

How to Construct 
An Independent Interrupter 

In SCIENTIFIC AMERICAN SUPPLEMENT. 1 6 1 5. 
A. Frederick COIII08 describes fully and clearly with 
tbe belp ot good drawinlZB how an independent m ultiple 
Interrupter may be constructed for a large Induction 
coil. 

'1'his article should be read In connection with 
Mr. Collins' article in t5CI"E�TIFIC AMERICAN SUPPLE­

M ENT, 1 605, .. How to Construct a 1 00-Mile 
Wirele.s Telell'raph Outfit." 

Eacb Supplement costs 10 cents ; 20 cents for tbe 
two. Order from your newsdealer or from 
MUNN & CO., 3 6 1  Broadway, New York 

T H I S ____ _ 

GRINDER 
PI��� ��qJ'I'::!� 

n
s�;�';�t wftg water. Alway. ready for use. Slm· 

p]est in construction. most efficient 
In operation. PrIce wiU interest 1/OU 

W. F. & JNO. BARNES 00 .. Established 1872. 
1999 Ruby St.. Rockford, IlL 

THE INT ERNAL WORK OF THE 
Wind. By S. P. LANGLEY. A painstaking di.cuB.ion 
�t t�.t�:di� a�ftl'n��;:s�!'lr,';

o
�Ir��4,

i
;,"

, °Jc� :��m� 
AMERICAN SUPPLEMENTS 946 and 947, Price 10 
cents eacb. by mail. Munn & Com pany, 361 Broadway 
New York City, and all newsdealers. 

Pipe Cutting and Tbreading "".,"UlIUC; .... _ 
For Either )luud or Power 

Tbis machine is the l'egulsr hand mschl.ne supplied 
with a poWer b!\Se, pinion, cl')uDtershat.t, etc., and 
csn be worked :loS 3D ordinary pow�r 
machine or taken from its b3Jh� for 
nse ss s band machine. Pipe � In. 
to 15 in. diam�ter handled easilY in 
small room. III ustrated catalogue­
price list free on application, 
THE CURTIS & CURTIS CO. 

6 Garden St •• Bridgeport, Conn. 

Two Good Books for Steel Workers 

Hardening, Temper­
ing, Annealing and 
Forging of Steel 

By JOSEPH V. WOODWORTH 
Size 6� x 9 '4  inche.. 288 pa,e.. 201 illudra-

tiono. Price $2. 50 podpaid 

T
HIS is a practical work, treating clearly and 

concisely modern processes for the heating, 
annealing, forging, welding, hardening and 
tern. ering of steel, making it a book of great 

value to toolmakers and metal.workinjl' mechanics 
in general. Special directions are gIven for tbe 
successful hardening and tempering of steel tools of 
all descriptions, including milling cutters, taps, 
thread dies, reamers, hollow mills, punches and 
dies and various metal-workin!l' tools. sbear blades, 
saws, fine cutlery and otber Implements of steel, 
both large and small. The uses to which the lead· 
in!!, brands of steel may be adapted are discussed, 
and their treatment for working under different 
conditions explained ; also special methods for the 
hardening and tempering of special brands . •  A 
cbapter on case· hardening is also included, 

The American Steel 
Worker 

By E, R. MARKHAM 
Size 5X x 8  inche.. 367 pa,,,.. 163 illu.tra-

tion.. Price $2.50 po.tpaid 

T
HIS is a standard work on sel<!Cting, annealing, 

hardening and tempering al1 grades of steel, 
by an acknowledged authority. The author 
bas had twenty·live years' practical experi­

ence in steel-working, duriu!! which time he has 
collected much of the material for this book. Care­
ful instructions are given for every detail of every 
tool. Among the subjects treated are, the selection 
of steel to meet various requirements ; how to tell 
steel when you see it ; reasons for different steels ; 
how to treat steel in the making of small tools. taps, 
reamers, drills, nlil1ing cutters ; hardening and tern· 
pering dies ; pack-hardening ; ·case-hardening; an­
nealing; beating apparatus ;  mixtures and baths, 
the best kind, and why ; and in fact everytbing that 
a steel·worker would want to know is contained iu 
tbis book. 

OUR SPECIAL OFFER : ��o":.ric
i� of ���� 

each, but when the two volumes are ordered from 
us at one time, we send them prepaid to any address 
in the world on receipt of $4.00. 

MUNN & COMPANY, Publishers 
361 Broadway. New York 

American 
' DeposIting macblne, E. Herlsse . . . . . . . . . . .  . 

Developing tank, J. G. Lavender . . . . . . . . . .  . 
DiffUSion apparatus, W. Bock . • . . . . . . . . . . . .  
Dilator, J. W. Sbults . . . . . . . . . . . . . . . . . . . .  . 
Dipper and server, C. C. Williams . . . . . . .  . .  
Dish washing machine, H. D. Thomas . • . . .  
Display rack for garments and the Ilke, 

923,175' 
923,669 
923,760 
923,303 
923,229 
923,215 

H. E. Reyher . . . . . . . . . . . . . . . . . . . . . . . . .  923,705 
Display stand, J. Gullong . . . . . . . . . . . . . . . . .  923,647 
Ditching macblne, F. Clayman . . . . . . . . . . . . 923,141 
Door banger, I. Jobnson . . . . . . . . . . . . . . . . . . .  923,272 
Door hanger and hood, sliding, Richey & 

Crites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,706 
Doughnut drainer, G. H. Trepanier . • • • • • . •  923,465 
Draft attacbment for vehicle gears, G .  

Streich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,727 
Draft equalizer, V. H. Boring . . • • . • . • . . • . •  923,619 
Draft rigging, friction, C. A. Tower • • • • . . .  923,735 
Drain pan, A. Johnson • • • • . . . . . . . . • • . • . . . .  923,270 
Drawer attacbment, desk, Walker & Wilson 923,739 
Drill, M. Hardsocg . . . . . . . . . . . . . . . . .  923,513, 923,514 
Drive mecbanlsm, variable, S. B. Gray . . . .  923,787 
Dyeing apparatus, R. Dlederlcbs . . . . . . . . . .  923,342 
I)ynamo brushes, production of carbon cov-

ered metal sheets tor, J. F. P. Rings· 
dorff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,581 

Electl'lc cut·out, T. E. Murray . . . . . . . . . . . .  923,439 
Electric machine, dynamo, Bebrend & Matt. 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,615 
Electric machine, dynamo, C. E. Lord . . . . . .  923,673 
Electric motor, E. F. W. Alexanderson . . . .  923,311 
Electrical connection rosette, J. L. Bmton . 923,327 
Imectrical connections, protective conduit 

bolder for, J. F. McElroy . . . . . . . . . . . . . .  923,686 
Electrical controller, Steen & Loguln . . . . . .  923,597 
ELectrical machines, winding for, B. G. 

Lamme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,667 
ELectrolyttc arresters, ground leg connec-

tion for, E. E. F. Creighton . . . . . . . . . .  923,338 
Electrolytic ceB or condenser, E. E. F. 

Crelgbton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Elevatm' automatic control device, L. J. 

Milke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

923,774 
923,366 

Eleva tor bin slide controlling device, F. R. 
McQueen . . . . . . . . . . .  . .  . . .  . . .  . . . . .  . . . . .  923,291 

Elevator safety appliance, H. Pieron & W. 
Merkel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Engine, E. Franklin . . . . . . • . . . . . . . . . . . . . . . .  
Engine, W. J. O'Keefe . . . . . . . . . . . . . . . . . .  . .  

923,574 
923,50i 
923,569 

Engines, jump·spark plug for explOSion, W. 
W. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,535 

Envelop, B. Joachim . . . .  ' . . . . . . . . . . . . . . . . . .  923,182 
Envelop closing cords, machine for attach· 

Ing mel'cbandlse, W. E. Swift . . . . . . . . . .  923,602 
EnveLop. document filing. O. G. Law . • . • . . . .  923,539 
Envelop machine, W. S. Metcalfe . . . . . . . . .  923,679 
Envelop machine, W. D. Slater . . . . . . • . . . .  923,720 
Excavating buckets or shovels, tooth for, 

Exton & Sherrerd . . . . . . . . . . . . . . .. . . . . . .  923,159 
Excavating machine, E. J. Mundale . . . . . . . .  923,200 
Excavating Shovel, H. G. Butler . . . . . . . . . .  923,405 
Excavator, E. Hoy . . . . . . . . . . . . . . . . . . . . . . . . 923,528 
Expansion motor, G. Meyersberg . • . . • • • • • •  923,680 
Explosive, E. A. Le Sueur . . . . . . . . . . . . . . . . .  923,435 
Explosive engine, R. W. Coffee . . . . . . . . . . .  923,491 
Extension table, A. H. Stone . . . . . . . . . . . . .  923,309 
Extractor. See Ore extractor. 
Eyeglasses, J. Friedlander . . . . . . . . . . . . . . . . .  923,506 
Fabric roll edge protector, G. W. Lougbman 923,362 
Fare register and recorder, W. I. Ohmer . .  923,692 
Feed mixing macblne, C. Dabney . . . . . . . • . •  923,248 
Fence machine, wire, J. F. Claudin . . . . . . . •  923,770 
Fence making machine, wire, J. M. Den-

ning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,778 
Fence wire releaSing device, F. Cummings •. 923,494 
Fender, J. E. Horner . . . . . . . . . . . . . . . . . . . . .  923,654 
Fibrous material with liquids, apparatus for 

treating, Thies & Matheslus . . . . . . . . . . . .  923,310 
Filing system, vertical, J. Dannhelser . . . . • .  923,412 
Filter, 011. H. A. Winton . . . . . . . . . . . . . . . • • • .  923.747 
Fire escape, E. Miller . . . . . . . . . . . . . . . . . . . . . .  923,555 
Fire extinguishers, exchangeabLe container 

for cbemlcal, H. Mlkorey . . . . . . . . . . . . .  923,551 
Fire ligbter, H. O. Baddley . . . . . . . . . . . . . . .  923,315 
Firearm, H. Poettich . . . . . . . . . . . . . . . . . . . . . .  923,701 
Firearm bammer indicator, F. C. Cbadwlck 923,2H 
Fireplace, portable, P. Bernstein . . . . . . . . . •  923,318 
Fireproof fioor (concrete beam), J. B. Mag-

dlel . . . . . . . . .  . .  . .  • . .  • . .  . .  . . . .  . . . . . .  . . •  923,363 
Flsblng gig, L. C. Perry . • • . . . . . . . . . . . . . . . . 923,573 
Fishing line reels, attaching device for, E. 

W. Kurtz, Sr . . . . . . . . . . . . . . . . . . . . . . . . . .  923,664 
FLoor scraper, C. W. Johnson . . . . . . . . . . . . . . 923,271 
Floor smootblng machine, Cblld & Kraemer 923,330 
Flower pots and the like, attacbment for, 

M. C. A. C. Kroeger . . . . . . . . . . . . . . . . . . .  923,663 
Fluid pressure engine, J. C. Fleming . . . . . . . .  923,160 
Fluid pressure heat engine, Whlteway & 

Hubbard . . . . . . . . . . . . . • . . . . .  , . . . . . . . . . .  923,226 
Fly paper holder, R. E. Fee . . . . . . . . . . . . . . . .  923,502 
Fly·trap, vacuum, 1. A. Myser • • . . . • • . . . . . .  923,368 
Folding box. F. E. Sterrett . . . . . . . . . . . . . . . .  923,725 
Folding table, M. A. Drees . . . • . . • • . • . . . . . .  923,500 
Fork, G. J. Russler . . . . . . . . . . . . . . . . . . . . . . .  923,709 
Frames and the Uke, corner connection for, 

C. Scwartlng . . . . . . . . . . . . . . . . . . . . . . . . .  923,713 
Furnace, D. C. Artman . . . . . . . . . . . . . . . . . . . . 923.478 
Furnace, M. J. & H. B. Farquhar . . . . . . . . .  923,784 
Furnace and beater. J. A. Penney . • . • . . . • . •  923.697 
Furnace front. J. Howden . . . . . . . . . . . . . . . . .  923,178 
Furnace regulator, automatic, M. J. & H. 

B. Farqubar . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,783 
Furnace slag, machinery for conveying 

blast, E. A. Uebllng . . . . . . . . . . . . . . . . . .  923,218 
Furniture, article of, F. X. Faller . . . • . . . .  923,344 
Furring, metallir • .  A. Fontaine . . . . . . . . . . . . . . 923,423 
Fuse and switch box, combined, W. R. Van· 

aman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,466 
Fuse plug. G. W. Goodridge . . . • . . . . . . . . . . . •  923,642 
Gapped wheel, F. Wagner . . . . . . . . . . . . . . . . .  923,467 
Garment clasp, L. C. Stukenborg . . . . . . . . . . 923,600 
Gas appliance, safety, F. Grott. . . . . . . . . . . .  923,646 
Gas engine, C. G. Sprado . . . . . . . . . . .  923.591 , 923,594 
Gas holding and administering apparatus, 

G. von Ach . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,752 
Gas jet regulator, C. J. Jobnson . . . . . . . . . . . .  923,531 
Gas mixing and administering apparatus, 

G. von Acb . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,751 
Gate, J. M. Seay . . . . . . . . . . . . . . . . . . . . . . . . . . 923,715 
Gear for motors, cbange-speed, P. Evans . •  923,636 
Gear, variable speed, J. Sturgess . . . . . . . . . •  923,212 
Gear. variable speed, P. C. Williamson . . . •  923,472 
Gearing, W. Sweet . . . . . . . . . . . . . . . . . . . . . . . .  923.382 
Gearing, O. Scbaerer . . . . . . . . . . . . . . . . . . . . . .  923,711 
Glass articles, machine for making hollow, 

Graves & Wblttemore • . . • . . • • • . . . . • • . .  923,261 
Glove, E. E. Sabin . . . . . . . . . . . . . . . . . . . . . . . .  923,374 
Glove, gauntlet, J. H. Fletcher . . . . . . . . . . . •  923,256 
Grain cleaner and drier, A. Dill • . . . . . . . . .  923,498 
Grain drier. L. L. Cass . . . . . . . . . . . . . . . . . . . .  923.137 
Graphite, making. E. G. Acheson, reissue . .  12,964 
Grapple, W. A. Rogers . . . . . . . . . . . . . . . . . . . •  923,299 
Grinding macblne, C. G. Trefthen . . . . . . . . . .  923,464 
Hair dye, E. Erdmann . . . . . . . . . . . . . . . . . . . . .  923,63� 
Halter, combination rope and strap. C. N. 

McClintOCk . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,369 
Harmonica attacbment, W. F. Newsam . . . .  923.689 
Harness appliance. D. S. Leyley . . . . . . . . . .  923,434 
Harvester, corn, C. A. Bullard . . . . . . . . . . . .  923 ,326 
Harvester, cotton, J. M. Droke . . . . . . . • . . . .  923 343 
,Hay rake, revolving, E. V. Swern . . . . . . . . . .  923, 728 
Head rest support. W. A. Wilkins . . . . . . . . . . 923. 746 
Headlight dimmer, R. W. Clark . . . . . . . . . . .  923,769 
Heel breastlng mecbanlsm, Evans & Taylor 923,782 
Hee1 11ft sections. machine for assembling, 

W. P. Boswortb . . . . . . . . . . . . . . . . . . . . . . .  923,465 
Hinge, G. H. Davis . . . . . . . . . . . . . . . . . . . . . . .  923.250 
Hinge, J. E. Ablvln . . . . . . . . . . . . . . . . . . . . . . .  923,400 
HlDge, A. J. D. Heins . . . . . . . . . . . . . . . . . . . . 923.518 
HOisting apparatus. N. W. Morley . . . . . . . . .  923,685 
Hoop, C. H. Keesbln . . . . . . . . .. . . . . . . . . . . . . .  923,187 
I;Ioops onto kegs, machine tor drivIng, E. 

F. Beugler . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,759 
Horsesboe calk, J. P. Hoppescb . . . . . . . . . . .  923,177 
Hose coupling cap. G. A. Madison . . . . . . . . .  923,545 
Hose reel. Blaisdell & Baldwin . . . . . . . . . . . .  923,320 
Hot air furnace, M. J. & H. B. Farquhar . .  923.347 
Ice cream freezer, F. Tyson . . . . . . . . . . . . . . .  923.009 
Ice making macblne, T. H. Ray . . . . . . . . . . .  923,298 
Incandescent furnace, dome-shaped, Burger 

& Williams . . . . . . . , .  . . . . . . . . . . . . . . . . .  923.40l 
Index, card. F. C. Williams . . . . . . . . . . . . . . .  923,471 
Indicator lock. M. J. Ruddy . . . . . . . . . . . . . . .  923,584 
Inhaler. ftItraUve. S. Danlelewlcz . . . . . . . . . . . 923.776 
Insulated banger, L. Steinberger . . . . . . . • . •  923,597 
Insulating sbeet metal, W. R. Wbltney . . . .  923,228 
Interlocking switch and Signal system, I!). 

K. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,702 Internal combustion engine, 1. G. A. Kltcb-
en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,536 
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Internal combustion engine, �. Munsch . . . . .  923,562 
Journal box lid, A. O. Buckius, Jr . . . . . . . . 923,766 
Journal box, safety, 'V. N. �rannCl· . . . . . . . .  923,462 
Journal box, safety, G. B. Shipley . . . . . . . . .  923,718 
Klnematographic films, machine for color-

Ing, E. A. Ivatts . . . . . . . . . . . . . . . . . . . . . .  923,432 
Klnematogra,phs and talking machines , 

checking apparatus for synchronously 
running, J. Greenbaum . . . . . . . . . . . . . . . .  923 511 

Kite paracbute, F. E. Jackson . . . . . . . . . . . . .  923;181 
Kneading and molding machine, combined 

bread, C. & E. J. Kruse . . . . . . . . . . . . . .  923,360 
Labeling macblne, bottle, E. Ermold . . . . . . .  923,501 
Ladder, step, J. A. Clougb . . . . . . . . . . . . . . . .  923,246 
Lamp burner, F. A. Scbuetz . . . . . . . . . . . . . . .  923,301 
Lamp extingulsber, H. A. Boyington . . . . . . 923,622 
Lamp globe, J. L. Dlnsmoor . . . . . . . . . . . . . .  923,155 
Lamp, incandescent, R. McNeill . . . . . . . . . . . .  923,797 
Lamp, Incandescent gas, H. M. Eagon . . . . .  :)23,631 
Lamp, Inverted Incandescent gas, O. Wle· 

derbold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923.469 
Lamp socket lock, Incandescent, A. L. Lowe 923;284 
Land roller. J. Hessenauer . . . . . . • . . . . . . . . .  923,431 
Lantern, C. I. Mitchell . . . . . . . . . . . . . . . . . . .  923,288 
Lantern guard. C. L. Betts . . . . . . . . . . . . . . .  923,483 
Lasting macblne, boot and shoe, L. B .  

Stamm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,452 
Latch, door, E. Zwiller . . . . . . . . . . . . . . . . . . . .  923,233 
Leather, machine for applying metal orna-

ments to. D. C. Sasseman . . . . . . . . . . . . . .  923.300 
Leg, artificial. H. T. Odgel·s . . . . . . . . . . . . . . .  923,798 
Leveling device, Andprson & ll'lavin . . . . . . .  923.612 
Lifting jack. M. L. Jenkins . . . . . . . . . . . . . . .  923,657 
Linotype matrices, swuge or reshaper for 

deformed or battered teeth of, P. E. 
Kent . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . .  923,275 

Liquid raiSing apparatus, V. Schwanlnger . .  923.587 
Locks, 1'011 back hub for, A. Arens . . . . . . . .  923,755 
Locomotive for logging, J. R. McGlffert . . . . 923.564 
Loom, H. W. Smith . . . . . . . . . . . . . . . . . . . . . . .  923,723 
I.Joom selecting device. hait·cloth. G. S. Cox 923,144 
Loom stop motion mechanism, J. B. Whit-

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,393 
toom, weft replenlsblng. M. L. Stone . . . . .  923,460 
L:��: �a:ft 

f
��p;;·in:����·��is"U;· fo�' ��;t�: 923,

22
3 

matic weft·replenlshlng, E. S. Stimp· 

Mag�,�t �i': 'or"��i��' j,i��t: Hiili�,�' & . p��: 923,457 
sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.65� 

Mall bag despatcber, W. Bntler . . . . . . . . . . .  923,&!3 
Mall hag bandling device, F. ID. Herbert . .  923,174 
Mail cart, V. C. Koons . . . . . . . . . . . . . . . . . . .  923,278 
MaH crane. catche-l', and deliverer, com. 

blned. J. W. Pepple . . . . . . . . . . . . . . . . . . .  923,200 
Mall delivering and collecting apparatus 

W. M. Corthell . . . . . . . . . . . . . . . . . . . . . .  : 
MarIne port screen, C. A. Wilson . . . . . . . . • .  
Massage device, J. J._ Egan . . . . . . . . . . . . . .  . 

923,336 
923,396 
923,158 

Match box fining mat:hines, extinguishing 
means for, O. R. Andersson . . . . . . . . . . .  923,476 

Mattress, woven wire, R. G. Marquardt . . . .  923,286 
Measure, liquid, S. E. Blizard . . . . . . . . . . . . .  923.618 
Measuring and delivering device skim 

milk and wbey, C. A. Johnson : . . . . . . .  923,183 
Measuring instrument recorder, electrical, 

C. B. Tbwlng . . . . . . . . . . . . . . . . . . . . . . . . .  923.606 
�feat clamp, B. W. Jackson . . . . . . . . . . . . . . .  923,357 �leat

l 
defiberizlng apparatus, G. W. Wem· 

Mecga�lc�i ' ��;�.:r;,;;t, · 'Ii: . 0'. ' '�i:�k'���: : : :  : :  
Metal working macblne. E .  B. Sellew . . . . .  . 
Micrometer gage, C. O. Scbellenbacb . • • • . .  
Miter box, J. M. Jacobsen . . . . . . . . . . . . . . . .  . 

923,742 
923,191 
923,449 
923,446 
923,268 

Money I drawer,' disinfecting, D. & H. H. 
Go dmlln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,165 

Mop and brush holder, J. C. Look . . . . . . . . .  923,282 
Mop wringer, J. A. White . . . . . . . . . . . . . . . .  923,391 
Motor control, automatic, S. H. Kanmacber 923,186 
Motor control, �Ingle phase, E. F. W. Alex· , 

anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,312 
Motor starting device, eLectro, K. von Dre-
Mow�;� I���: ·C: 'i: . 

il��ir�;';�;,·. ·.·.·. ·. ·. ·.·.·. ·.·.·. : :  :�:!g� 
Music leaf turner, W. ' D. Parker . . . . . . . . . .  923 440 
Music leaf turner, W. A. Hext . . . . . . . . . . . .  923;522 
MusIcal instrument, mechanical, J. A. We-

Musr;,;( io"t��;';e�i' pi�y��; '��i�m�tic: ' i: 'il: 923,225 
Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,380 

Musical Instrument playing mecbanlsms 
N 

friction sboe for. G. H. Davis . . . . . . . .  : 923,148 eckwear, G. L. Close . . . . . . . . . . . . . . . . . . . . .  923.409 Neckwear, W. A. Keys . . . . . . . . . . . . . . . . . . .  923 534 Nitro compounds, producing, Boeters & 
' 

Wolffen�tein . . . . . . . . . . . . . . . . . . . . . . . . . .  923.761 Non-conductmg compound, F. J. Jowett . . .  92:1.358 
�O

t
Zl

f t
or cans. screw cal'>, S. Tevander . .  923.214 

N
U

t I 
oC ' , M. L, Decker . . . . . . . . . . . . . . . . . . .  92�.251 

N
U

t l
OCk, A. J. Hathcox . . . . . . . . . . . . . . . . . . .  923.264 

O
u ock, F. E. Mensinger . . . . . . . . . . . . . . . . .  923.�65 011 cup an� axle bearing. F. Heinz . . . . . . . .  923.652 r nance, . .T. Bowes, Jr . . . . . . . . . . . . . . . . .  92H 620 Ordnance adjusting gear, N. Sjoquist . . . . .  92�:207 Ore extractor, rotary, J. O. Blackburn . .  , .  923.319 

Ores. concentrating. A. H. Stebhlns . . . . . . .  923.455 
�ac�age fi['lnl< machine. W. H. Doble . . . . .  923.779 ac age t e, W. W. Fowler . . . . . . . . . . . . . . .  923 63!! Packing journals of railway cars. compo-

' 
sition of matter to be used In, W. M. S mmons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923 30-1 Packing or sblpplng receptacle, J. Shellen. 

. 
berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923 5S.� Paddle wbeel, submerged vertical, L. Voja-

. 
cek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.737 

Padlo�k. permutation. J. T. Wbalen . . . . . . . .  923.744 
Pan hfter, S. E. Ward . . . . . . . . . . . . . . . . . . . .  92�.389 
Pan riffle, J .  M. Wbite . . . . . . . . . . . . . . . . . . . .  923.392 
Paper cutting macblne, T. C. Dexter . . . . . . 923,154 
Pape-r. device for detf'ctfng innccnrntely 

fed sheets of, M. M. Kan<lle . . . . . . . . .. . 923.658 
Parer and cutter, vegetable, M. L. Hawks. 

reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.965 
Parer, fruit, F. G. Mower . . . . . . . . . . . . . . . . .  923.561 
Passenger recorder. C. M�sslok . . . . . . . . • • . . .  92�.287 
Pen. drafting. S. D. ShepH l'd . . . . . . . . . . . . . .  923.717 
Pens. Ink·feeder for. M. ('HI·ev . . . . . . . . . . . .  923,406 
Pf'rforatin£r and punching instrument, F. H. 
Per:';tatljlo

l
;

g
l��k .

. i. . T.· . ,";h�i�� : :  : : :  : : :  : : :  
923.792 

Petroleum sludge, separating acid from, J. 
923,743 

L. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,429 
Petroleum sludge to produce pltcb, asphalt, 

etc., treating, J. L. Grnv . . . . . . . . . . . . .  923.427 
Petroleum sludge. tredtlng. J. L. Gray . . . .  923,428 
Photographic film drying device, A. M. 

Banks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,481 
Photoe:raohlc films, manufacture of J H 

Smith . . . . . . . . . . . . . . . . . . . . . . . .  : . .  .' . . .  : 923,589 
Photograpblc IIgbt diffusing apparatus, N. 

Losey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.542 
Piano playing and recording instrument , 

combined electrical. G. H. Davis . . . . . .  923.147 
Picker. See Cotton pickpr. 
Plctur, bolder. L. A. Wlldhack . . . . . . . . . . .  92�.�94 Pictures. making, C. W. Saalhurg . . . . . . . . . .  92�.799 Pile fabric. woven. W. A. MlniOe . . . . . . . . .  92:1.682 Pllin!<. sbeet metal. N. E. Marsh . . . . . . . . . .  92R.R6� Pin and clevis. A. O. Bucklns . . . . . . . . . . . . .  923.767 
Pipe couoling. G. W. Millar . . . . . . . . . . . . . . . . 923,681 
Piston for disk mete-rs. etc., oscilla ting 

disk, G, De Laval . . . . . . . . . . . . . . . . . . . . .  923 497 
Plastl� materials. mold for. compreSSing 

, 
sllgbtly. J. Draenert . . . . . . . . . . . . . . . . . .  923.780 

Plow lay holder. E. Mack . . . . . . . . . . • . . . . . .  92R.fi75 
Plowshare. J. Cbrista . . . . . . . . . . . . . . . . . . . . . .  92R.1R8 
Plug. separable attacbment. H. HUbbell . . .  92�.179 
Pne-umatic action. universal. H. 'Meyer . . . .  92:t548 
Pne'

E
:atic despatcb appa ratus, C. F. Stod· 
al'd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.158 

Pneumatic despatch tube apparatus Ames 
& U�� . . . . . . . . . . . . . . . . . .  � . . . . m� 

Pneumatic despatch tube appal'utus, I. W. 
Lltcbfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.281 

Pneumatic despatch tube apparatus, cal'riPI' 
for, I .  W. Litchfield . . . . . . . . . . . . . . . . . . .  923.280 

Pneumatic despatcb tube system, C. F. 
Stoddard · . . . . . . . . . . . . . . . . . . . . . .  923.308. 923.459 

Pneumatic. stralgbt 11ft. W._ E. Haskell . . .  923,268 
Porous materiaL, pnrification of, W. R. 

Whitney . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  923,745 
Porous materials, purification of, W. R. 

Wbltney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.227 
Posting post, F. H. Crump . . . . . . . . . . • . . . . .  923.775 
Printing machine. R. G. Prendes . . . . . . . . . .  923.703 
Printing press, F. Waite . . . . . . . . . . . . . . . . . .  1:23,220 
Printing presses, bearer for, W. C. Deane . .  923,4111 
Printing transfer designs on paper In two 

l1r more colors or mediums, apparatus 
for, W. Briggs . . . . . . . . . . . . . . . . . . . . . . . .  923,242 
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Class ified Advertisements 
Advertising' in this column is 75 cents a line. No less 

than four nor more tban ten lines accepted. Count 
seveD words to the line. All orders mnst be accom· 
panied by a remittance. Further information sent au 
request. 

R.EAD THIS COLUMN CAREFTLLY.-You will find 
inquiries for' certain classea of articles uumbered in 
cnnsecntlve order. If yuu manufacture tbese goods 
write us at once and we will send you the name and 
addroRs of the party desiring the information. There 
t8 no chu,rge for this service. In evt-ry case it i s  
necessary to ghrc t h e  uumber o f  t h e  inquiry. 
Where manufacturers do not respond promptly tbe 
inquiry Dlay be repeated. 

MUNN & CO. 

PAT E N TS F O R  S A L E .  

FOR SALE.-Patent No. 912,708. Haud massalre ma­
chine. Only one of tbe kInd in tbe world. Will sell you 
a11 rights, including- tools for making same. and tUl'll 
over orders for 15,1XXJ macbines. Money wanted to in­
vest in another line at once. A snap and will be Bold in 
a. few days. Address Box: 816, Kalam9.zoo, Mich. 

inquiry No. 8S6S.-Wall1.ed to buy nickeloid for 
buttons. 

FOR SALR-·Patent No. 7S7,968.-Typebar for flrst­
class visible typewriter that is cbeap to manufacture. 
Carries its own guide, furni9hing perfect and perma­
nent aJigllment. under heavy manifolding. Address 
Jobn Winsor, 146 Mott Street, Corry, Pa. 

Inquiry No. 8!104. -Wanted to buy new or second 
hand machi nery for making " bow type." mouse and 
rat trap springs and wire parts, single machine or fujI 
outflt. 

FOR S A LK- U. S. patent on spring wbeel to nse on 
anything freID a locomotive to a. toy baby carriage. No 
trouble or expense for repairs. They last longer than 
any ordinary wheels. D,") not slip on ice 01' sand. They 
ride easy and are notseles�. Price tlfty thousand dol­
lars. Address R. H. Burgess, Mullin, Texas. 

Inquiry N o. 89m".-For a dealer in tapes and cords 
for Venetian blinds. 

FOR SALK-Two patents on reinforced concrete 
block interlocking- �atn elevator (or grain binE�). Per­
fect air draft ventilation. Fire and moisture proof. 
Engineer estimates 150 per cent. savina- on cost of con­
struction. Patent Nos. 8-19,984 and 894.122. Fun par­
ticulars on request. Thomns Dougherty. inventor and 
owner. 624 1Sth Avenue S, Minneapolis, Minn. 

I nquirv No. ��l �.-F'or manufacturers Of UWydt's 
ElectrO-Catalytic Sparking Plug." 

FOR �ALE.- Patent will issue shortly. Credit RC­
count file cabinet. Best money makiu!! prOPositIOn in­
v9'lted in years. Most perfect system for merchauts. 
M. L. Ste�mai�r, 13 N. Center St., Cumberland, Md. 

Inquiry No. S,921.-For the manufacturers of �nt 
paper. 

FO R SAT,E OR LE A SE.-Man with $2,000 can ,secure 
patent on clothes pin and pulley, with all machines and 
pa.tterns. With this pin clothes can be hung on both 
sides of line. Big money for ril!ht man. No agents, 
F. Ml11er, 1119 Park St., Peekskill, N. Y. 

Inquiry No. S922.-Wanted the address of Wortb· 
Ington Boiler Co. 

CAR FENDER.-I have the only combined manual 
and automatic which meets every requirement of safety 
�Ef����
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Angeles, Cal. 
Inquiry N o. S92!'.-For tbe manufacture .. of a 

���ic����l �����!�
r
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�� 

the Scientific 

FOR SALE-Patent No. 91�,007. DryinA' and Stretcb­
ing Iframe. For further information and particulars, 
addrt'ss 'l'. A. Hargrave, Gfl,lveston, Tex. 

Inquiry No. 89:l1 .-For p.rti�s who llOanufacture 
the We�tern Stump Borer for poring stumps. 

PATENT No.911.06S. Small. perfect taut-tbread tooth-
��1�:::;c'h�

n 
13a�

a
8� :��J����

e
� �r����lil:���R�i>�b� 

Inquiry 1' 0. 8936.-.Wanted machinery used to 
spin or wrap paper pencIls In tbe manner that paper 
pencils are made. 

PART N E R S  W A N T E D. 

CAPITALIST O lt PARTNKR WANTED by tbe in­
ventol' of patent No. 910.488 on aerial llavi�ating a!)­
paratus. His object is to secure capital to pay for 
foreign patent� and in promo.ting t.he impr?veme�ts 
and experimentiu/il of the Rel"lal flymg machme. '1 be 
inventor will onlv se!] a half interest. A j.{rand oppor­
tunity for tbe rigbt party. J. I)., Box 7T3, N. Y. C�ty. 

luq nh."y No •. §94,l .-For manufacturers of ma­
chinery for lllakmg fiy screens. 

FOR S A L E ,  

A DVERTISER has " slightly used band·operated 
Burrougbs Adding and Lis�ing �.lachine for BaJe �t a 
liberal discount frOID the list price of a new machme. 
'I'his machine is as good as new ana WIll last a Jifetime. 
It has been displaced by the latest style Burrou!'h3 
electtic. I will be glad to quote a price on request. 
F'or further partiCUlars and full information address 
S. A., Box 773, New York. 

Inquil'y No. "9!'i7. - Wanted manufacturers of 
angle bars either malleable steel or sbeared. 

FOR SALE.-Speclalty for manufacturers. Dental 
flo�s holder, patented May. 1909. For further particu­
lars apply direct to inventor. T. A. Tubbs, Sea.tt,le, 
Wasb., care H. S. Emerson Company. 

Inquiry N o .  8960.-For tbe address of tbe Wind­
sor Mfg. Co., manufacturers of waterproof collars and 
cuft's. 

B O O K S  A N D  M AG AZ I N ES. 

PATENTS-" H o w  t o  :succeed As An Inventor." lly 
valuable 8Il-pa�e book, just published. Sent postpaid 
1U ceuts. F'or full particulars and information. address 
lloodwin B. Srultb, 7oo Stafford Building, Philadelpbia 

Isquiry N o ,  �"66.-Wanted the address of the 
Cohendet M otOl' Co. 

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

COMPLETE LISTS of manufacturers in all lines sup­
plied at short no�ice at moderate ra�es. S�all and �r:�'te18 li:��';I�

m�l!ed
o�rai�l:d

er
i:t 

a������.
pnc1�dr!:� 

Munn & Co., LiBt Department. Box 773, New York. 
Inquiry No. �969.-Wanted machines tbat make 

accordion dress plaiting (steam). 
A LIS'r OF 1,5CKl mming and consulting en�ineerB on 

cards. A. very valuable list for Circularizing, ctc. 
Price $15.00. Address ::I{unll & Co., Liot Department, 
Box 173, New York. 

Inquiry ]\;0. 8972.-Wanted to buy complete outfit 
for making meat hooks. 

Inquiry No. 8974.-For address of firms inter­
ested in tlshing ree]s. 

Inquirv No. S975.-Wante" the address of tbe 
builders o'f moving stair cases. 

IlIqnil'Y No. �9"""'.-Fol" manufStcturers of ma_ 
chinery fur manufacturiD� denatured alcohol. 

Iuquiry No. 89' �.-W"nted the address of manu­
facturers of dry pans or crushers to grind sand for 
plastering �nd cement works. 

Inqnirv No. !'9!SO,-For t h e  address of manufac· 
turer. of inortars and pestles that are used by drnggists. 

Scientific Americafi JUNE 12, 1909. 

Inquiry No. 8US�. - \Va.nted u mlLchine or procesl:i 
for sJittiu� or iaminatiug the edges of heavy c:.ud· 
board.. Impregnating the slit or Jarnilllited edge with a 
waterproof ma.terial and compressing the edge atter 
treatment. rl'he object of the process is to produce au 
edge that sball be waterproof and which sball not fray 
or split when in use. 

Jnqnh'Y No, 8"!S4. -Wanted tbe address of tbe 
manufacturers of Cypress wash tubs. 

J llqlliry No, S9�6.-Wanted to bny crown and flinL 
gJasses for teJescope objectives. 

l Iul'' ;l'}' N.D. S987.-Wanted, the manufacturers o r  
t h e  V a n  Winkle, Woods & Sons, and the Weber power 
meters. 

luquil'y No. !S!l8S.-Wanted to buy a large build­
ing or abandoned manufacturing plant baving 0. large 
water power in a populous town. 

InQl1h'Y So. S9S9.-Wanted a machine for makinll 
COcoa tlber mats. 

Inquiry No. �990.-For information regarding 
shoes not made of leather but similar to the same and 
are as durabJe. 

Inquiry No. S991 .-Wanted to commnnicate with 
manufacturers of large straw bats for every-day wear. 

Inquiry No. �992.-Wanted to buy cheap glass 
eyes ,1:mitable for images of animals, etc. 

Inquiry No. S993.-Wanted to buy producer gas 
plants. 

Inquiry No. 8994.-For manufacturers of an ap­
paratus to produce very higb. temperatures. 

Inquiry N o .  S99a.-Wanted to buy round and oval 
glass paper weights, sucb as are used for mounting 
phutugraphs. 

Propelling' devIce, boat, N. F. Loomer . . . . . . 923,283 
Proportional meter. French & Hiller . . . . . . . .  923,258 
Pulley, O. K. Harry . . . . . . . . . . . . . . . . . . . . . .  923,790 
Pulp agitator, W. C. Paterson . . . . . . . . . . . .  923,571 
Pump, ai .. lift, O. E. Ha .... is . . . . . . . . . . . . . .  923,169 
Pump, dispensing, M. H. Petigor . . . . . . . . .  923,201 
Pump, recip .. ocating byd .. aulic, R. Wood . . . .  923,748 
Punching and riveting machine, J. R. 

Frencb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,350 
Puncbing bag, S. H. Selfe . . . . . . . . . . . . . . . .  923,379 
Punching machine, McIntyre & Roge .. s . . . .  - 923,198 
Puzzle apparatus, E. C. S. Pa .. ker . . . . . . . . .  923,372 
Radia tor cover, Larsen & Johnson . . . . . . . . . 923,668 
Rail joint, A. Ch .. iske . . . . . . . . . . . . . . . . . . . . .  923,331 
Rail jOint, J. J. Galey . . . . . . . . . . . . . . . . . . . . . 923,351 
Rails, device for preventing the creeping 'of, 

H. Do .. pmuller . . . . . . . . . . . . . . . . . . . . . . . .  923,417 
Rails to ties, device for fastening, J. J. 

Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,708 
Railway .. ail, .. enewable bead, R. B. Davis.  923,150 
Railway rails. anticreeping device for, D. 
Rall�ayV

a
�i���� d�'v'!ce; ' ·�.;i��·"tic: · 'j." . w: 923,388 

Jobnson . . . . . .  . . . . . . . . . . . . . . . .  923,79� 
RaHway switch mechanism, C. B. Rice, Jr. 923,580 
Railway tie and rail fastening means, met-

al, M. F. McLean . . . . . . . . . . . . . . . . . . . . .  923,370 
Railway tie, metallic, Suyder & C .. onk . . . .  923,307 
Railway track banger, overhead, F'. Scbraud-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,448 
Railway track st .. uctu"e, A. Stark . . . . . . . . . .  923,453 
Rakes, hoe attachment for. J. Dalpay . . . . . .  923,629 
Rattle, Leedy & Wanamake .. . . . . . . . . . . . . . .  923,672 
Razor, safety. R. H. Reed . . . . . . . . . . . . . . . .  923,579 
Rectifier, G. W. Pierce . . . . . . . . . . . • . . . . . . . .  923,700 
Reel, F. J. Moser . . . . . . . . . . . . . . . . . . . . . . . . . 923,559 
Reflector for miners' lamps, Hough & Weav-

er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,655 
Refrigerating- apparatus, compressed air, C. 

Tellier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,604 
Refrigerators, ice chamber for, W. H. Oar-

t�r . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  923,624 
Relay, A. S. Cubitt . . . . . . . . . . . . . . . . . . . . . . .  923,247 
Relay and making tbe same, J. S. Pevear . .  923,20ll 
Rewinding mechanism, H. Meyer . . . . . . . . . .  923,549 
Roadways. footways, and the like, con-

struction of, G. A. Mitcbell et al . . . . . .  923 ,19:1 
Roasting chestnuts and the llke, device for, 

T. E. Attwell . . . . . . . . . . . . . . . . . . . . . . . .  923.756 
Rocking d�vlce, G. W. Gooding . . . . . . . . . . . .  923:509 
Rod connection, O. G. Sprado . . . . . . . . . . . . . .  923,724 
Rolling mill feed mechanism, Lambert & 

Cardozo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.189 
Rolling mill, rod, H. L. Tbompson . . . . . . . .  923,216 
Rope knife, H. A. Beasley . . . . . . . . . . . . . . . .  923,482 
Rotating parts. method and means for work-

I 

ing eccentrically. E. Tbunberg . . . . . . . .  923,732 
Safe, coupon, C. F. Jones . . . . . . . . . . . . . . . . . .  923,532 
Salt and pepper shaker, combined, Hastings 

& Bilbro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,650 
Sample case baving link connecteG trays, 

Sap sg�;r��A�
e
: :evr��

a
'1!�' ii."T�;.�e�: : : : : : :  923,378 

Sasb cord fastener, H. M. Hardy . . . . . . . . . .  ��:�� 
Saw filing macbine. W. J. Holmes . . . . . . . .  923,266 
Saw frame. folding, A. Luzzatti . . . . . . . . . . .  923,543 
Sawmill set works, O. E. Cleveland . . . . . . .  923,408 
Sawmill set works, rope drIven, U. Ander-
Scal��n 

L .
. 
i"��icb'e� 

. : : : : : : : : : : : : : : : :  : : : : : : :  ��:g�g Scale, platforll, T. V. Malone . . . . . . . . . . . . . .  923
'
285 Screen. See Marine port screen. ' 

Screens, apparatus. for prOjecting images on, C. F. De Sona . . . . . . . . . . . . . . . . . . . . . .  :. 923.209 Sealing machine, envelop, M. E. Mayo . . . . . .  923.193 Seam ripper, O. W. Newton . . . . . . . . . . . . . . .  923,567 Seaming macbine, double, Nelson & OstIin . 923,688 Seaming machine. stationary can double Nelson & OsUill . . . . . . . . . . . . . . . . . . . . . .  : 923,687 Sea t. See Car sea t. 
Seismometer, J. M. Wood . . . . . . . . . . . . . . . . 923,397 Self-regulating furnace, �f. J. & H. B. Far-�uhar . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,346 Sewmg machIne, R. G. Woodward . . . . . . . . .  923,750 Sewing machine wheel handle, detachable Gorton & Ricba .. ds . . . . . . . . . . . . . . . . . . .  : 9'23,351 Shade and umbrella holder, adjustable, A. E. Staples . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,596 Sbaft coupling, T. A. Edison . . . . . . . . . . . . . .  923,63� Sbaft coupling, G. S. Searle . . . . . . . . . . . . . . .  923,714 Shafts, meanS! for fixing bosses upon theil'. S. Masters . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.678 Shearing macblne, A. E. Pete .. s . . . . . . . . . . . .  923.293 
Sbears or scissors bandl�. C. W. Tindall . .  923,734 
Shears or Scissors, tension device for, W. 

M. Bowes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.621 
Sbeet delivery mecbanism, E. W. Dean . . . .  923,151 
Sheet inserter, J. L. Brown . . . . . . . . . . . . . . . 923.325 
Sbell o r  member. finisbing, J. H. Glauber . .  923.164 
Shelving, adjustable, A .  A. Smitb . . . . . . . . .  923.721 
Sbipping box, F. C. Mitchell, reissue . . . . . .  12,968 
Sbipping box 0" crat�, H. J. Williams . . . . . 923.395 
Shoe tree. J. E. Baker . . . . . . . . . . . . .  923,479, 923.480 
Signal lIgbt, T. L. Wilson . . . . . . . . . . . . . . . .  923,474 
Signal system, L. A. Hawkins . . . . .  :- . . . . . . .  92�.170 
Signaling apparatus, train, G. A. Shoemaker 923,719 
Sink table and ' batb tub. portable and sepa-

rahle, C. B. Scbmitt . . . . . . . . . . . . . . . . . .  923,20� 
Skater's support, W. S. Miller . . . . . . . . . . . .  923,556 
Skid, P. Bnb!. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,487 
Skirt marker, D. Goodale . . . . . . . . . . . . . . . . . .  923,166 
Sliver can, J. P. Crane . . . . . . . . . . . . . . . . . . . .  923,493 
Soap dispenSing attachment for washstands, 

toilet, G. A. SchmJdt . . . . . . . . . . . . . . . . . .  923,447 
Sounding machine, navigational, W. Thom-

'son . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . . .  923,384 
Speed controller and power transmitter, 

fluid clutch. R. E. Newcomh . . . . . . . . . . .  923,565 
Speed mechaniRm, variable, ']'. J. Blanch . . .  923,321 
8..ueed mechanism. variable, S. B. Gray . . . .  923,788 
Spittoon and ash receiver, combined, M. 

Mayer . . . . . . . . . . . . .  923,192 
Splice bar, E. B. Eldridge . . . . . . . . . . . . . . . .  923,634 
Spoons, forks, etc., ' cleaning machiue for, 

J. L. Sanders . . . . . . . . . . . . . . . . . . . . . . . . .  923,710 
Spraying device, A. Klinger . . . . . . . . . . . . . . . 923,277 
Spring coiling mechanism, H. McOor1l3ck . .  923,563 
Spring suspension, A. P. B .. ush . . . . . . . . . . .  923,765, 
Spring wbeel, J. Fliegel . . . . . . . . . . . . . . . . . . . 923,161 
Spring wbeel, T. W. Gratz, J .. . . . . . . . . . . . .  923,643 
Spl'ing wbeeI. J. E. Rielly . . . . . . . . . . . . . . . .  923,707 
Sprinkling· of liquids, device for tbe uni-

form. H. Mikorey . . . . . . . . . . . . . . . . . . . . . .  923,550 
Stacker turn tables, friction wheel for, H. 

T. Sebum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,204 
Staking tool, F. R. Cunningham . . . . . . . . . . .  923,495 
Stave machIne, S. R. Anderson . . . . . . . . . . . .  923,477 
Steam generator. C. Cretors . . . . . . . . . . . . . . . .  92�.145 
Steam generators, etc., door for, T. Downie 923,156 

Ten Years' 
Profits Saved 
When your factory, store or 

warehouse burns-your insurance 
doesn 't begin to cover your 'real 

losses. It may cover the greater 
part of the goods and building. But 

not the thousands of dollars you lose 
in bu,iness YOll can ' t take care of-in 

the extra expense of doing business under 
a heavy handicap- in the loss of the work­

men you have brought up in your business­
in the greater cost of rebuilding-and in the 

permanent inroads it gives your competitors op­
portunity to make in the trade you have built up. 

When your home is burned-your insurance can't 
cover the real worth of your personal property and 

family treasures which no money can replace. It can' t  
give you back any lives that may have been sacrificed. 

Though the city tire department you are depending on 
may be a good one-it's the valuable time lost before they get 

there that gives your fire i ts headway. 

Stop the fire 
when it starts 

BADGER 40-GALLON 
CHEMICAL ENGINE 

It will give you your own fire protection-your own .efficient 
fire department- a fire equipment capable of immediate ac-

Tlie Badger Chemical tion-more effective than thousands of pai ls of water. 
Engine gives you a most The Badger 40-Gallon Chemical Engine is 
effective fire department. built to meet the requirements of the N ational 

It has a narrow tread and Board of Fire Un-
will go through any three Underwriters and 
foot opening . It throws a bears the i1lspectio1l 
stream 75 to 85  feet sufficient labe/of the Under-
to extinguish all incipient and writers' Laborato-
many well started fires. It is ries. It not only 
more effective in extinguishing a blaze comes up to the 
than thousands of gallons of water. U n  d e l' w r i t e r s' 
In fact, it puts out oil and gasoline standard of effi-
fires which water would spread, and ciency, but i s  the 
extinguishes fires which water could best built engine 
not reach-due to the chemical action of its size on the 
of the engine in generating a gas market. Ask your 
which acts as a blanket on the fire. Insurance Broker 
Does not flood premises with water and he will verify 
and cause additional loss. Stream can just what we say. 
be instantly stopped by shutting off ·, This is of vital 
the nozzle. Operated easily by one man. importance and demands your careful con-
Requires no experience. Costs practically sideration when buying fire extinguishers 
nothing to. maintain. All chemicals neces- on which depend the saving of your prop-
sary are sold at any drug store. erty-the saving of life, 

Badger Fire Extinguisher Co., 32 D Portland Street, Boston, Mass. 

F R E e T R I A L 0 F FER �:,��ss.
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��ep���t �:�:�: �flt\;'�'�I1:l:�� �����!efr:\�L�:'i:�tO �r7t;:�� llOt. meet you'r requirements yOIl t.:9.n return it to us :\t our expense. 'J"hi:i eh:lbles you to bulld test fires ru; 
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l
���!� 1���lol���: ��di!:ee��fl\e'��dlJ�f�,:e J��rf�ii/eoc�!ralOg T, prices, and all infornmtion on tbis free trial offer. . 

Please send me Booklet D and details of your trial offer. 
Street . • • • . • • • • . . • • • • . • • • • • • • . • • . • • • • • . • • • .  

Name. • • • • . . . . • • • • • • . • • . . . . . . . • • • • . . . • . • . • . • .  City . . • • • • • • . • . • . • . . . • • . . . . . • • • • • • . • • • . .  

BADGER FInE EXTINGUISIIER CO., 82 D PorU!'"d St., Boston, M a  ••• 

For surety ,'our boat 1II1ISt. have Ii re\·tlrse gear or re"ersillg propeller • .  Cheap gears are worthlt:!ss. Good Ollt�S cost 1ik� bla7.es­
:lIld·-a g-ood gear is 'Iot as stl'ong 1101" as desirable ll!> 1\ 
" Slntz " Re"erslng Propelhw, anti the H Sinh" eosts less 

WI<; l1L\KF. .4.1.1, IiINHS 

I 
This Shows onl' 

3-Gnllnn 
El:tlngllislaer 

m��ett� " SSi����' h���lrs���Op��pb:lfe�e!r��0r:n1�·�e::·perreet con. trot oyer boLl! speed ar.d direction ; !ldjllsLable pitch, t:1imination of grea.c;e, dirt, wasted space and power. \Ye are de�d certain 
that. the " Sintz" is king of atl reversing' devices-that. it. will satisfy yon. \Ve'll back lip th:lt st:ltemellt oy rffundiog' pur· chase price on allY " Sintz " Whe":!1 t.h:,t tloes not. satisfY7 paying frelj;!;ht both ways. We want. you to have our cat.'llog. It eon· bms tbe wholt: prop!lsition in l.oncise form. Send tQ(la� . 

t �8u USE  GR INDSTONES P 
If so we you. sizes 

ways 
ke a 
spe-"I." 

Wilmarth & Mormon Co., 614 Canal Si . . Grand Rapids, r,lich. 
6th Floor, Hickox Bldg., Cleveland, O. 

Just Published-A BOOK OF INTEREST TO RIFLEMEN 

The Bullet's Flight fro in Powder to Target 
The Internal and External Ballistics of Small Arms. A 
Study of Rifle Shooting with the Personal Element Ex­
cluded, Disclosing the Cause of the Error at the Target. 

Illustrated with one hundred and eighty-eight plates, shOWing the results of o"ller three 
hundred rifle experiments performed and chronologicallJ) arranged 

By F. W. MANN, B.S., M. D. 

Size 7Yz x 9j{ inches. 384 Pages. Price $4. 00 postpaid 

T
HIS is a thoroughly practical ·treatise anJ deals with a subject the literature 0/ which is not commensurate with iis 

importance or interest7 and it possesses unusual l1alue7 not only because it furnishes a large amount 0/ informalion7 0/ a 
very practical kind7 but because this information is the result 0/ a practical experience on the part 0/ the wriler� 
extending over a period o/thirly...eight years. The results 0/ the author's experiments, as here given, have been per­

sistently and laboriously worked out with an earnest desire to assist his/ellow marksmen. In "View 0/ the/ael that conjecturing 
and theorizing htIlJe been so prevalenl in rifle literature, the work has been kept free from speculation, except where they have 
either been proved to be/alse or have been fully substantiated by recorded experiments. Most o/the illustrations are photo­
graphic reproductiOn> of the resuits of actual tesls. Ellery page is full of interest for the rifle enthusiast. There is a full 
discussion o/various kinds o/ .,ifles, 0/ the effect 0/ difference 0/ length, 0/ variations 0/ ri./ling, etc., as well as 0/ instructive 
experiments such as that ofllenting the barrel near the muzzle. A n  idea of the contents may be gathered from a few of the 
subjects treated .. such as the Personal Element Vs. Mechanical Rifle Shooting ; Utility of Vented Barrels ; High-Pressure 
Sharpshooting Powder; Telescope Mounts; Ruined Rifle Bores Os. Smokeless Powder Os. Primers ; Accurate �mmunition 
Difficulties ; Flight of Bullets ; Gyration and Oscillation ;  Motions Executed by Normal Flying Bullets ; Determining Rifle 
Twists ; Kinetics 0/ Spin7 etc. In many respects this work is unique in the literature thai has been published on this subject. 
It is a thoroughly practical work and will be found to be of very real value to those who are engaged in a study of the ballistics 
0/ the rifle with a view 0/ impro1Jing the all.around e1f!ciency 0/ thai weapon. 

MUNN & COMPANY, Publishers, 361 Broadway, New York City 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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1$54.00 per day 
Tb:r:b:rd CAMERA-SCOPE 
And we call prove it. Anyone can operate 
iL. Makes 6 flnhslJed button pbotograpbs a 
winute. Price of Camera-Scope. wit 11 8UP-
��;.

B 
f��r t'g:

ki
�'.;'m��t�

iC�':::�'ift?�2'5:M� 
ll":xtra. buttons $1 per bundred j extra f1'3 mes 
$1.50 per gro81!l. Be i odeRendent and make 
money for your�elt. Write today. 
W. S. MOUNTfORD, 100 Maiden Lane, Hew York. H. Y. 

wishing to bore :1. hole In steel, Iron 
or wood. \Ve make drlllsln 9 sizes. 
��I: li�l��e:l�e O:�; �I!�tr�c 2�i�n�C

e
� 

wei�hf; only 4" pounds, :md will drill 
111 stet'l lip to 3-16 inch. Great for 
manual tr:lining schools. \-\7 e 31so 
maKe electric driven grinders. Let us send one on 10 days' trial. Send for catalogue. 

TilE OlNOINN AT! El"EOTJtIO TOOL CO. 
6 50 find 652 EVJlll8 S t reet, Clnc.mlnH. OhIo. U. S. A. 

ICE YACHT BUILOlNG.-COMPLETE 
detai1s for the construction of Ice Yachts: with many 
illustrations, are contained in SUPPLEM.IDNT Nos. 624, 
1 1 1)4, 1 1 97 and 121)3. Each number gives plans of 
a different boat. Price 10 cents each. For sale by Munn 
& Co. and by all newR<lealers. 

GEER MOTORCYCLES 
5-11. P. 2-('ylJYlllrr Green Egg, -$22;').00 4'U, ]'. Blul'htrtl • • • • . • . . . • • • •  200.00 2!-f-H. P. Gel'I', !\Iodel 4. 150.00 UStHI Motorcycles . • • • . • • •  4-0.00 

We have the largest line of new 
and used Motorcycles In the country 
at the lowe!lt prices. Every m� 
chine guarnnteed. Repairs n Spe-

Air Ships. Motors for railway ve'oci��!:e�·
. �:��°fur C.'l�!ll��t
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HARRY R. GEER CO., 851 McLaran Ave., ST. LOUIS, MO. 

MARSTON'S 
Patent Hand Foot & Power 

Circular & Band Saws 
Send for Catalogue 

J. M. MARSTON & CO. 

Foot Power Circuln.r S:1.W 247 Ruggles St., Boston, Mall. 

Bliss Electrical School 
20 Takoma Ave., Washington, D. C. 

Olfers a theoretical and practical course in ELECTRICITY .. 
complete in one year. Students actually construct Dynamos, 
Motors, etc. � and are traiped for good positions �n electrical in .. 
dustn... 17th year opens September 22. Send for Cataloa. 

Concrete, Reinforced Concrete 
A N D  

Concrete Building Blocks 
Scientific American Supplement 1543 contains an 

Hl'tlclc 011 Concrete. by Bryssoll Cunningham. 
The article cleurly describes the proper C?ID­
position aou mixture of concrete and gives 
results at elaborate tests. 

Soientifio American Supplement 1538 gIves the 
proportion of g1'8 vel and sBnd to be used in 

cOllcrete. 

Soientifio American Supplements 1567, 1568, 
1669 1570, and 1571 contain an elubomte dis· 
cussion by Lieut. Henry J. Jones of the 
v urious systems of reinforcing concrete, COD­
crete construction, and their applications. 
These articles conBtltute a splendid text book 
on the subject of reinforced concrete. Noth­
Ing better haB been publlBhed. 

Soientiflo Amerioan Supplement 997 contains an 
a rticle by Spencel' Newberry in which prnc­
tical notes on the proper preparation of con­
crete ure given. 

Soien tific Amerioan Supplements. 1568 and 1569 
present a helpfu l account of the making of 
concrete blocks oy Sveocer Newberry . 

Scientifio Amerioan Supplement 1534 gives a 
critical review of the engineering value of 
l'einfoL'ced concrete. 

Soientiflo Amerioan Supplements 1547 and 1548 
gi ve 1\ resume in whi ch the var.ious systet;ns 
of reinforced concrete constructIOn nre (hs­
cussed and illustrated. 

Scientific AmerIcan Supplement 1564 contains un 
a rticle by Lewis A. Hicks, In which the 
merits nnd defects of reinforced concrete ure 
unalyzed. 

Soientifio Amarican Supplement 1551 contains 
the prInciples of reinforced concrete with 
some practical lIIustra tlonB hy Walter Loring 
Webb. 

Soientiflc American Supplement 1573 contains 
an article by Louis H. Gibson on the prin­
ciples of success In concrete block manulae· 
ture, illustrated. 

ocientiflc American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Pbillp L. Wormle:v. 
Jr., on cement mortar and concreie. their 
preparation and use �/)r fann purposes. The 
paper exhnustivf'ly dlh""tisses the making of 
mortar Pond concrete, dE'positing of concrete, 
facing concrf'te. wood forms. concrete side­
walks. detnl1s of construction of reinforced 
eon crete posts. 

Each num!Jer of the Supplement cOBts 10 
�ntL 

A set of papers contaIning al\ the artIcles 
ahove mentioned will be mailed for $1.80. 

Order from your newsdealer or from 

MUNN ®. CO. 
361 Broadway, New Yorh City 

Scientific Americar\ 
Stel·l. cOllsol iua l ill!: tilll' tl l I'[ (l'" lise III tlie WOULD YOU INVEST ONE DOLLAR ? 

IU'i llufactulc of. IV. Tbow liu'ul I . . . .  . . ','):; GOG TO M A K E  S I X  DOLLARS • !":ileel'ing' gear, C. I,'. S t rawll . . .. . . . . . . . . . . . . ; J�R:21U B' Steering geal', A .  1>. \Vi lt . J I' . . . . . . . . . . . . . .  n�;;,200 I:T We fuJ'n�8b a�1 eQUiplllCU.t to Bta,rt you in the Ig 
� t i tching macbine, wiJ'(�. H. H. Bruwu . . . . .  !J2H 1 34 lione), l\lakmg Coucrete Bus.moss. 8�lld� w�t�r and 
Stopple mold, \V. F. Schach t .  . . . . . . . . . . . . .  !)?:/585 Portland Cement 011IY 'Jllatel'lals rCCJU lred. l-V'rlte us! 
�tovepiIJe fastener, \V. It. l'bare::) . . . . . . . . .  923;441 . 'l'be Pettyjohn ()o., 61;,) .N. 6th :st., rerre Haute. Ind. 

Stra iner, "'. H. Hea rd . . . . . . . . . . . . . . . . . . . .  923,651 
Stulling box , J'. W. Ladd . . . . . . . . . .  c • . • • . . •  923,671 
Surgical ligatures, manufacture of, A. W. 

Cia rk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,768 
Surgical table, .r. O. Hunter . . . . . . . . . . . . . .  923,656 
Swimming and life saving apparatus, L. E. 

Cla\\'son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Switch operating device , G. M. Spald ing . .  
Swivel coupling, B. Henley: . . . . . . . . . . . . .  . 
Table lock, extension, W. Koester . • . . . . . . .  
Tablet, er3sive, J. S. Rapso�l . . . . . . . . . . . . .  . 
Tank bund fastencr, F. C. Stuckel . • . . . . . .  
Telautograph , G. S. Tiffany . . . . . . . . . . • . . . .  
Tel egraph , p rinting, H. W. Bull . . . . . . . . .  . 

DONT LET YOUR PATENT LIE IDLE. We'lI make 
-dies and tools and manufacture your article ready for 
market. Writ.e nOW-don't, delay. Southern Stamping 
& :Mfg. CO., .R. S .. NaBbviiJe. Tenn. 

Corliss Engines, Brewers' 
and Buttlers' Macbinery. THE VI L'l'}�H. 

MFG. CO., 8!)9 CHnton St" Milwaukee9 Wis. 

MODELS &: EX P E R I M E N TA L  WOR K. 
Inventions developed. Special l1achlnery. 

45 1 

SEALED PROPOSALS. 
SF.AI�ED PROPOkALS will be received at the office 

of the l�ll-!bt-l-J.ou�c .I<Jngineer, rl'ompkinsville9 N. Y., 
uutil l o'clock P. M., June 28, 1009, and then opened. for 
furnishing materials and labor of all kinds necessary 
for the construction and delivery of a light· house at 
Staten Island I{ear Range Light·Station, Ambrose 
ChallDel. New York. iu accordance with specitlcations. 
copies of which, with blank proposait3 and other infor­
mation. may be bad upon application to toe Light­
Huuse Engineer, rrompkinsville, N. Y. 

INVERNESS, SCOTLAND 
Notice to Manufacturers and Patentees 

Telegraphy, wfreless, G. W. Pierce . . . . . . .  . 
'l.'elephone apparatus, W. H. Taylor . . . . . . .  . 
'l'elephone appliance, M. P. Flack . . . . . . . .  . 

923,407 
923,590 
923,519 
923,795 
923,576 
923,211 
923,385 
923,488 
923,699 
923,603 
923,637 

E. V. BAlllARD CO .. 24 Franktorl Streel. New York. Eligible Sites for Factories and Works 
Telephone system Signaling means, F. s. RUBBER Davenport . . • . . . . . . . . . . . . . . . . . . . . . . . . .  923,499 
Thermoplastic compound of blood or egg pro· 

Expert Manufacturers 
Fme Jobbing Work 

E
NTERPRISING firms are directed to the 

Royal Burgh of Inverness (population 
about 25,000) which is situated at the 

mouth of the River Ness, and has unrivaled 
advantages as a Trade Center. Regular and 
cheap communication with the principal ports 
of the United Kingdom, and the Co.ntinent 
by rail and sea. Direct communicatio.n with 
the West o.f Scotland by the Caledo.nian 
Canal. Low co.mpetitive rates o.n ireight. 
Excellent harbo.r acco.mmo.datio.n. Ample 
water supply. Electric energy. Cheap coal 
gas. Labo.r plentiful. Climate mild. Local 
rates and taxes are amo.ng the lo.west iii 
Great Britain. Every enco.uragement and 
facility given to. manufacturers by the Munici­
pality; . Apply for full informatio.n to. the 
Town Clerk, Inverness, Scotland. 

teid , ;B. B. Goldsmith . . . . . . . . . . . . . . . . .  923,353 PARKER, STEARNS &. CO., Z88.Z90 Sheffield Av., B'klyo, N. Y. 
Thread Singeing device, G. Gin & V. Cour-

teculsse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,425 'LI O E FT &.. C O M PA YV Y 
Threads or artificial silk, apparatus for pro- ,." ,., 

ducing and treating viscose, A. Delu- Die JUnkers, MOilel Blah,'s, Maehlnerr Bunder., Pnneh Pressel, 
bac . . . . . . . . . . . . . . . • • • . . . . . . . • . . . . . . . . .  923,777 !.is-Itt aDtl lIea\'Y St:ulI)liugII. 1'20 !\licblg!ln St •• Chicago, Ill., U.S.A. 

Threshing machine attachment, C. A. Brost 923,324 
Threshing machine teeth, fastening for, O. 

Wallschlaeger . . . . . . . . . . . . . . . . . . . . .  , . .  923,221 
Time record sheet, W. D. Ha"·ley . . . . . . . . . . 923,265 
Timer and distributer. H. L. Radford . . . . . •  923,442 
Tirc bolt wrench, B. Langlotz . . . . . . . . . . . . . .  923,538 
Tire fabrics, weaving-, E. Berkner . . . . . . . .  923,520 
Tire. pnE"umatic, A. Latimer . . . . . . . . . . . . . . .  923,279 
Tire protector, automobilE". A. B. Boughan 923,322 
Tire, puncture proof, E . .T. C. Timerman . .  923,733 
Tire, resnlent, N. H. Hassel . . . . . . . . . . . . . . . 923,516 

DIE MODELS SPECIAL 
W O R. K  TOOLS MACHINERY 
NA TIONAL STAMPING AND ELECTRIC WORKS 

153·159 S. JeffersoD Street. Chicago, III. 

Tohacco pipe, Drake & Smith . . . . . . . . . . . . . .  923,419 MODELS & EXPERIMENTAL. WORK Tobacco pipe, H. Lutz . . . . . . . . . . . . . . . . . . . .  923,674 
Tongs, shelf, Fl. S. Savage . • . • . . . . • . • . . . . .  923,376 Anything from a Wnteh to nil Aut.omobile � 
Tool, mechanic's, J'. O. Anderson . • . . . . . . . •  923,313 CHAS. E. DRESSLER & CO., 141·143 East 23d Street, New York City 
Tower or pole, F. Mll1lken . . . . . . . . . . . . . . . .  923.557 
Toy water mill, J'. & R. Gaube .· • . . . • . . . . . .  923,640 
Track construction and electric signaling 

and controlling equipment thereof, G. 
Thompson . .  . . . . .. . .  . .  . . . . .  . . .  . .  . .  . . . .  923,800 

Trap. See Fly trap. 
Traveling bag-, R. Ponlckau . . . • . • . . . . . . . . •  923,373 
Trestle, Fl. W. & C. A. Cornett • . . . . . . . . . • .  923,492 
Tripping device, C. G. Sprado . . . . . . . . . . . . .  923,592 
Trolley, H. Lietz . . . . . . . . . . . . . . . . . . . . . . . . . .  923,540 
Trol:ey stand , Fl. W. Stull . . . . . . . . . . . . . . • . .  923,601 
r:r.�rousers. combination, W. H. Farley . . . . . .  923,345 
Truck, U. Hebert .. . . . . . . . . . . . . . . . . . . . . . . . . .  923,171 
Truss, herIl,la, G. Christodule . . • • • • . . • . . • . . • 923,625 
Tube cutttng machine. A. Mill . • . . . . . . • . . . •  923,554 
Tube mach ine, A. Mill . . . . . . . • . . . . . . . . . . . .  923,552 
Tnbe rolling apparatus, Stiefel & Nicholson 923,726 
Tube rolling m�cblne. A. MIlI. . . . . . . . . . . . .  923,553 
Tubing support. flexible, H. A. Kretschmer 923,662 
Tuft. ;"!. Koena . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 923,537 

Experimenta l & Model Work 
Cir. &: advice free. Wm. Gardam &; Son. 221 Fulton St.NY. 

MODELS t"CWff2J1/�o����H'X9G��L� ESTABLISHED 1867f1i W R I T E  FOR CATALCGUE OF MOOEL S U P p'U E S  

DRYING MACHINES 
For G;��;;������terl"l. 

H!l.nmbal, Mo., U. S. A. 

M 0 ORE  SpeCial {\(af'hmcry. Dies. 'I'ools. Model� 
, M�tul "-;peclaltle8, Inventiuns perfected. 

&:. CO. Iudi:llll' lu,d Franklin Streeh, (bttago, t'. S. A.. 

METAL POLISHES. -FORMULAS FOR 
Putz Pomades, Pastes. Liquids, Powders and Soaps for 
polisbing meta1s, are contai ned iu SCIENTIJo'lC AlU ENl­
('AN SUPPLEMEN'.r Nos. l:.!S:�. 1 ��8 and J !!�!J. 
Price 10 cents each trom tbis office and all newsdealers 

. THE BEST EQUIPPED SHOP 
For Mechanical and Electrical Manufacturing 

Turbine, J'. W. Smith . . . . . . . . . . . . . . . . . . . . . .  923,4�1 
Turbine, plastic 6uld·. C. G. Curtis . . . . . . . •  923,146 25c, Parlor Tricks Catalogue, free. 
Turning crank pins and eccentrics , mnchine If ARTINKA & CO . . �lfrs .• 4H3 Sixth Ave., New York 

Sp'ecial Machinery, Jigs, Tools, 
Repairs,ExperimentalDevices 

for, C. Vogel. . . . . . . . . . . . . . . . . . . . . . . . . . 923,219 
TQ.l'nfng tapered work or balls, attacbment 

for. W. Z. Bean . . . . . . . . . . . . . . . . . . . . . .  923,757 
Turpentine cup, F. B. Turner • . . . . . . . . . . . .  923,387 
Twist drill.. O. Fredrickson . • . . . . . . . . . • • . . .  923,257 
Type for numbering wheels, removable, B. 

B. Conrad et 81. . . . . . . . . . . . . . . . . . . . . . .  923,773 
Type. etc. , machine for maldng dies or mat-

rices for the manufacture of, ·L. A. 
Dlss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,252 

Typewriter, coin controlled, E. Colwell , Jr. 923,142 
Typewriter locking mechanism, coin-con-

trolled, Fl. Colwell. J'r . . . . . . . . . . . . . . . . . 923,143 
Typewriter machines, time controlled. coin 

operated locking device for, H. Bates , 
reissue 1 2.967 

Typewriting ;';��i.i��: · A:: 'T: ' :B'r�;';� : : : : : : : :  923,243 
Typewriting machine, C. P. Mosher . . . • . • . .  923,438 
Typewriting machine, J'. Felbel . . . . . . . • . . . .  923.50R 
Typewriting machine, C. W. Howell . . . . . . .  92R.527 
Typewriting ma ch ine , W. H. Woodford . . . .  92�,74!) 
Typewriting- macblne, A. T. Brown . . . . . . . .  923.763 
Umbrella, J'. Beaudry . . . . . . . . . . . . . . . . . . . . . .  92R . I RO 
Und�rreamer. C. T. Mapes . . . . . . . . . . . . . . . . .  923,677 
Universal joint. B. O. Rhodes . . . . . . . . . . . . .  923,443 
Unloading device, J'. Tribe . . • . . . . . .  923,607, 923.608 
Valve, A. E. Kenney . . . . . . . . . . . . . . . . . . . . . .  923.274 
Valve, D. G. Davis . . . . . . . . . . . . . . . . . . . . . . .  923,413 
Valve, C. I. Williams . . . . . . . . . . . . . . . . . . . . .  92R.470 
Valve, W. E. Werd . . . . . . . . . . . . . . .

.
. . . . . . . .  92R.611 

Valve, G. H. Benton . . . . . . . . . . . . . . . . . . . . . .  92R,616 
Valve for air hrakes. triple. J'. Doyen . • . . .  923,418 
Valve for steam heating systems, water and 

air, E. W. COmfort. . . . . . . . . . . . . . . . . . . .  92R.333 
Valve, gas engine, F. G. Hobart . . . . . . . . . .  92�,524 
Valve gliard . W. Thompson . . . . . . . . . . . . . . .  923,731 
Valve, ·  Intlation. J'. Fl. Keller, J'r . . . . . . . . . .  923,359 
Valve mechanism, steam engine, E. L. Bow-

en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.486 
Valve operating mechanism, G. W. Dunham 923,422 
Valve operating mechanism, A .  M. Houser 92a,526 
Valve, pressure reducln,:r. F. Nicola . . . . . . . .  923,568 
Valve. throtie, F. C. Pahlow . . . . . . . . . • . • . .  923,199 
Vehicle jack and l ifter, D. L. Stearns . . . . .  923,454 
Ve.hlcle, motor, S. B. Gray . . . . . . . . . .  923,167, 923,789 
Vehicle shock absorber, E. A. & C. A. Gar· 

vey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,162 
Vehicle steering gear. D. E. Ross . . . . . . . . .  923,5&1 
Vehicle suspension. Brown & Whitney . . . .  923,764 
Vehicle wheel, resilient. H. G. Macklnney . •  923.436 
Vehicle wheel. road. F. Shaw . . . . . . . . . . . . .  923,205 
Vending apparatus. Bisbop & Chaple . . . . . . .  923,132 
Vessel, double waned. G. P. Altenberg . . . .  923,236 
Vessel. double walled. H. Henn . . . . . . . . . . .  923,791 
Vessels, making double walled vacuum, R. 

Burger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923,136 
Vibrator, W. F. Acton . . . . . . . . . . • . • • • . • • . .  923,234 
Vibrator, M. K. Golden . . . . . . . . . . . . . . . . . . . .  923,508 
Vibrator and timer, combined, W. S. New· 

comet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  923.566 
Vise, C. R. Kelly . . . . . . . . . . . . . . . . . . . . . . . . .  923,659 
Voltage regulator, F. Conrad . . . . . . . . . . . . . .  923.627 
Vulcanizing apparatus, W. H. Welch . . . . . .  923,224 
Vulcanizing apparatus, A. F. Cogswell . . . .  923.772 

Wagon, dump, .T. F. Eccard . . . . . • . . • • • . . . .  923,253 Water jig-. G. Caetan!.  . . . . . . . . . . . . . . . . . . . . 923.R28 
Water tube boller, sectional. T. Gowen . . . . 923,510 
Waterproofing preservative dressing, J. H. 

Hoelscher . " . .  " . . . . . . . . . . . . . . . . . . . . .  923,176 
Weighing and vending machine, coin actu-

ated, F. R. Chase . . . . . . . . . . . . . . . . . . . . . .  92�.245 Weighing apparatus, A. Bradford . . . . . . . . . .  923,240 
Well points, device for securing screens In , 

Palmer & Scoville . . . . . . . . . . . . . . . . . . . . .  923.�71 
Wbeat hinder attaChment, S. J'. Malxner . .  92�.676 
Wind pqwer macblne, J'. Perry . . . . . . . . . . . .  923,698 
Winding and rolling machine, hall, A. G. 

Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Window, G. Costello . .Jr . . . . . . . . . . . . . . . . . .  . 
Window guard, M. R. Dennhardt . . . • • . . . . .  
Window lock. H. E. Packer . . . . . . . . . . . . . .  . 
WindOW. ventilating. A. F. Smith . . . . . . . . . 

92�.762 
92�.628 
92R.15R 
92R. R96 
923,450 

Windows, means for warming show, J. :r. 
Davis • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92R.149 

Wfre fabrfc machinE'. �l'fmm & Drexler . . . .  ��.fl4!,) 
Wire fahrlc machine. J'. L. Claudln . . . . . . . .  92:1.771 Wire splicer. H. A. Schermerhorn . . . . . . . . .  92�.!')8(; 
Wi!'p straightening- mochlne, C. A. Stone . . 92R.,,99 
Woo<1pn .tave pipe. W. E. Phillip • . . . . . . . .  92R.294 
Woodworking machine. H. B. Randall . . . . . .  !l2R.704 
Wrench. C. E. Drake . . . . . . . . . . . . . . . . . . . . .  92H.420 
Wrench. L. R. Blackmore . . . . . . . . . . . . . . . . .  92R.617 
Wrench. J'. Fl. La Dow . . . . . . . . . . . . . . . . . . . .  92�.665 
Wrist sunporter . J'. .T. Tyrrell . . . . . . . . . . . . . 923,217 
Zinc · (Just, manufacture of, S. O. Cowper-

Coles . . . . . . . . . . . . . .  • • • . .  . . . .  • . . . .  • . .  . .  923,411 

A printed copy of the specification Rnd drawing 
of any patent In the foregoing list. or any patent 
In print Issued since 1863, will be furnished from 
this omce for 10 cent., provided the name and 
number of the patent desired and the date be 
",iven. Address Monn & Co . . 361 Broadway, New 
York. 

MASON 'S  NEW PAT. W H I P  HO ISTS 
. .  C.· ... i/rlliIlJr nUlL f..-'OII1I11(,l'(·inHzlng It �1)cl'ID1ty 

THE ROW1.ANIJ TELEGRAPHIC COMPANY,Baltimore, Md. 

save expense and liability inCident to Elevators. 
Adopted by principltl storehouses in New York & Boston 
llIu.nfd. by VOLNEY W. IUASON & CO., Inc. 

l�rovldencc. J:. 1'9 U. S. A. 

MOTORCYCLES 
Uicye1e Attncllmentli. l\iotorf!l, 
l\cc('s8ortes for nil l\1 otorey­('I eM. Send sbmpR for C!l.t!l.iog ot 
wh!l.t you are inter€ste(l in. ® LEARN HOW TO INVENT 

P::"�T Our scientific lessons teach the art by correspondence 

Write for free booklet . Scientific School of Invention, Providence, R. I. 

!IOTORCYCI,E EQ1IIP3tENT CO. 
IlIlmmondsport, N. \". 

TH' S C H W E. R D T L E  S TA M P  C O . � STEEL STAM PS,  LETTERS & F IGURES � B R I D G E P O RT C O N N .  

NOW READY 1------

The Design and Construction of 
Induction Coils 

8vo. 

By A. FREDERICK COLLINS 

295 Pages 
drawings 

and 1 60 Illustrations, 
made especially for 

made from 
this book 

original 

PRICE $3.00 

Reduced Fac-simile Intermediate Sized Induction Coils. 
Completed. 4. 6. or 8 inch Coil. 

T HIS ' work gives in minule detaih 
. full pradical directions for making 

eight different sizes of coils, vary. 
ing from a small one giving a %.inch 
spark to a large one giving 1 2·inch 
sparks. The dimensions of each and 
every part down to the smallest screw 
are given and the descriptions are written 
in language easily comprehended. 

Much of ihe matter in Ihis book has 
never before been published, as, for 
instance. the vacuum dryin� and im­
pregnating processes, the making of 
adjust,able mica condensers, the con­
strudion of interlocking, reversing 
switches, the set of complete wiring 
diagrams, Ihe cost and purchase of rna· 
terials, etc. It also contains a large num· 
ber of valuable tables, many of which 
have never before been published. 

It is the most c.omplete and authoritative work as yet pub-

lished on this subject. 

I. 
I I .  

I l l .  
IV.  
V.  

VI. 
VII.  

VIII.  
IX. 
X. 

XI. 
XII. 

XIII .  
XIV. 

XV. 
XVI. 

XVII: 
XVIII. 

XIX. 
XX. 

Following is a list of the c.hapters : 

Tn" Development of the Indudion Coil. 
Theory of Ihe Indudion Coil Simply Explained. 
Some Preliminary Considerations. 
Forming the Soft Iron Core. 
Winding Ihe Primary Coil. 
The I nsulation Between the Primary and Secondary 

Coils. 
Winding the Secondary Coil. 
Winding Ihe Secondary Coil (conlinued) 
Vacuum Drying and Impregnaling Apparalus. 
Conslruding the Interruptor. 
Building up the Condenser. 
Adiustable Mica Condensers. 
Reversing Switches and Commutators. 
Spark.Gap Terminals and Other Fittings. 
The Base and Other Woodwork. 
Wiring Diagrams for Induction Coils. 
Assembling the Coil. 
Sources of Electromotive Force. 
The Cost and Purchase of Materials. 
Useful Tables, Formulas, Symbols, and Data. 

Send for full Table of Contents 

Reduced Fac-simile. 
Simple Impre2"natin2" Chamber. 

Canadian patents may now be obtained by the In· 
ventors for any of the inventions Damed tn the fore· 
going list. For terms and forther partlcula", 

, ____________________ , l oddre •• Monn I; Co . . 361 Broadway, New York. MUNN & CO., Publishers, 361 Broadway, New York 
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Hltlh Wheel. Travel all Road •• 
Secaus. a/l Roads ar. made to 
lie traveled by Hltlh Wheel •• 

Oldest; and largest; makersal high·wheeled 
automobiles in the world. World's record 
::taH;�·:��r:�l:s�. an

8J;�b�lli".:d: 
roller-bearing motor made. New 
friction-chain direct drive-no gears, 
Roadlbllity ond Reliability 
are the reasons for high wheels and 
IOlid rubber tires. Send for our 
catalor and learn more about these 
popular. intensely practicable vehi­
cle8 And their low cost. 
1I0LSIIlAN AUTOMOlltL1'! CO. 
Suite 203 lIlonadnoet BIk Chleago tiilillillll& .. II.I.II; ... 

C OLD GALVAN I Z I N G  
A M ERI CAN PROCE SS N O  R O YA LT I f. S  

:'AMPLES A N o I NFORMATION N APPLICATION 

N I C K E L 
>n 

Electro· Plating 
Ap�aratu! and Material 

THO 
Hanson & Van Winkle 

co., 
Sewlll'k. N. J .  
28 & 30 S .  Canal St. 

Cbtcago. 

Perfect lubrication-the 
kind you get from Vacuum 

MOBILOIL-will run your car a 
third longer and at a third less expense 

than if you merely trust to II lubrication," 
the common, careless, chance.takingkind. 

VACUUM 

MOBI LOIL 
is made in 6 different grades, one of which 
is made for your particular car. It saves 
you expense and experiment. It protects 
your car from friction, the hardest, cost­
l iest kind of motor wear. 

A valuable booklet on 
motor lubrication will be 
sent free on application. 
Lists every automobile 
made, and sbows grade 
of MOBIL OIL necessar, 
for its perfect lubrieation. 
Contains track records up 
to date. and facts of vita' 
i n '  e r e  s '  to motorists. 

MOBILOIL in barrels and 
in cans with patent pouring 
spout is sold by dealers every­
where. Manufactured by 

VACUUM OIL CO •• RDCHESnl. l.f. 

' .  L.O. Fare�' 
to' S-eattle'" 

Scientific American. 

Model Forty-four. 34 H. P" $2,250 
Spare Wheel, with Inftated Tire, Brackets, and Tools, $74. Magneto, $ISO. 

Character Coupled with Efficiency 
To that purchaser who demands quality without undue 

elaboration, steady service without sensational performance, 

and reasonable cost without sacrifice of worth, Rambler Model 

Forty-four most strongly appeals. 

The Offset Crank-Shaft provides for greater power efficiency 

in hill-climbing and for high-gear work in crowded traffic. The 

Rambler Spare Wheel obviates all tire worries-saves the task of 

pumping up the new tire, and can be substituted for the regular 

wheel within three minutes. 

Those big wheels and tires provide comfort in touring, 

besides saving tire expense. 

May we send you the new Rambler catalog or a copy of the Rambler Magazine, 
• monthly publication for owners ? Rambler automobiles, $1,150 to $2,500. 

Thomas B. Jeffery & Company 
Main Office and Factory, Kenosha, Wis. 

BrDnches and Distdbuting Agenciu: 
Chicago, Milwaukee, Boston, New York. 

Cleveland, San Francisco. 

T H E  C A R  O F  S T E A D Y  S E R V I C E 

AUTOMATIC 
CARD PRINTER 
makes larger profits than any slot 
machine ever invented. So simple 
a child can operate it. Attracts large 
crowds who watch the movements 
of the mechanism inside the glass 
case. Can set UD name - insert 
coin - and print twelve calling or 
business cards in half a minute. 

Big Profits to Owners 
At Euclid Beach, Cleveland, one 

machine averaged $26_00 profit a 
week. One machine in New York 
took in $ 1 4.00 in one day. 

Write Quick for full information 
and circular before some one else 
�ets exclusive privilege in your ter­
ritory. Machines sold outright. 

United Vending Machine Co. 
815 HaroD Road Cleveland. Ohio 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPl'T.EMENT 1 1 23. 
Price 10 cents. For Bale by Munn & Co. and all news­
dealers. Send for catalo",ue. 

BELLE ISLE M a r i n e  
E n g i n e 

2 to 3 H .  P. Bare Engine $23 
Swiftest most. powerful, efficient and re- _ 
liable 2-CycIe engine of Its size on esrth / I 
__ t:mtlreiy new design, i:nproved and ' 

� t
erfected In every detail-m:lkes speedy 

�� ��I��d�:��lbfDng alr(!��:;tR�E: 
New Belle Isle Motor Co., Dept D,Detroit,Micb. 

and save money. Anyone caD 
do It. No mechanical ability 

experience required. I 
supply all material 
and teach you bow t'l 
do the work. 

Make Flre1eel 000l..\4"8 
TnRuSIZKII. Tbe Acme Auto- tor lale. Good prOfits. big 
matlo Cooker bolli , IItew" demand. easlly Bold. I give 
roaeta and bakel. Doea better exclusive territory a n d  
cooking andauea 8 0 per ceDt assist you in selUng the (uel PoDd Idtcben drudgery. It g o  0 d s .  Full particulars 
oooks the rood, Dot the oook. free. Write today. 
H. 1IfI • •  H��R. Box '2, qUINCY. ILL. 

Lowest P"'ced Boats 01 Quality 'n the Wo,,'d 
The New Mullins 1909 Models 

Designed by the world's greateRt naval architects-Whittelsey & Whitaker, of New York. N. Y."Tbey outclass all 
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a
a�:: odors. dirt and grease. The Imp:,')ved Revenible Engine. the celebrated "Ferro." is the simplest, most Gependable marine engine bum. 

Built of Iteel like government torpedo boats. They cannot le�k. sink. waterlog or war�never require calking, bailing or drying out-always dry, clean. comfortable and ab(olutely safe. We are the Ia.rgest bllilders in the world of Launches. Motor Boats. Row Boa.ts. Hunting and Fishing Boats. Write today for eomplete Catalog, and learn all about th ... wonderful """" and . their low co.t. 
W. H. Mullin. COmp .... ,.. 20a FrankIiD Street. Salem, Ohio. 

News 
The Leading Engineering Paper 01 the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9" x 1 3", weekly. Send ten cents lor nmp!e coP-yo 
1£ you cannot locate desired engineering equipment mite our .. Readers Want ' department, 

THB ENOINEBRINO NEWS PUBLISHINO CO. 114 Bradwa,., New York 

PlelDe mention the SCIENTIFIC AMERICAN when writinll to "dHrtUen 

Highest 
Standard 

JUNE 1�, 1909. 

Horse 
Power 

Is Quality - - -
a High Wheel Car - -

Automobile expens appreciate how much it costS 
us to make this car the very hifhest standard of hs 
type. If you a re not an expen on materials and 
construction you should read our catalo£ before buy­
in£' any hieh wheel solid tire runabout. To make 
this simple to operate and permanently satisfactory 
car costs us more per car in thousand lots than 
others 2'et with laree profit on one car sale. 

But find out where you 2'et your money·worth at 
a reasonable price in 

7.!'�n��l� S c h a c  h t 
r------ T�-R;��d-Yo�-------I 
I 

Schadlt Mfe. Co_ 
I 

I 
2700 SpriDe Grove Ave., CinciDDati, O. 

I 
I 

Send me your Automobile Catalo&". post paid. free. I 
I I 
I 

Name . •  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I : Addres • •  _ . . . . . . . . . . . . .  _ . .  _ . . . . _ . . . . . . . . . . . . . . . .  : 

L
' Town . . . . . . . . . . . . . . . .  _ "  . . . . . . . . .  _ 5tate . .  _ .  _ . . . . .  I 

(Cut out and mail this to us. ) I 

- - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _  J 
I RVI N G'S  
WIZARD PIPE 

Constant re..orders with unso· 
llcited testimollbls warrant our as­
sertion that tbis radical departure 
In pipe construction marks a new 
epoch in the use of tobacco. 

A. REVELATIvN 
TO SMOKERS 

Severest testa prove new principle 
correct. Draft and Ire below, tobaeeo 
abon, kept dry and sweet by tho rig· 
htg heat. Perfect combustion \minter­
rupted by saliva consumes nicotine tar. 
Antise

r.
tic wick In cartridge sh<!ll absorbs 

aU sal va and moisture (see sectional cut). 
Smoke a,.,. .. et and eJenn enough to Inhale. 
CIGARETTE SMOKERS by the hundred 
aTe befng converted to this 
pipe's use. A neat com-
r
�
:
te
w�k�t ::�

n
�

n-
placed (llgbted) with 
absolute ... rety with­
out the spilling of 
fire or ashes. Par 
futllmc, for house, of­
fice, or street, short or 
��8\i�1�O��\,�

or
b:�

y
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mon'y will buy. 

Genuine French briar 
bowls, best rubber steml. 

Three Styles 
Style X. $ 1 . 00 :  Style 0, $ 1 . 5 0 ;  
Style XX, sterling silver mounted 
in lea.ther covered case, S 2 . 00 .  

A WATCHMAKER 
Bradley Polytechnic Institute HOt;�!���� rlw:���ellt 
Formerly P:lrsons Horolo<,!icai Inst. 

Largeat and Rest l\'atch Sehoul 
In Aruerlea 

We teach W:ltch Work, Jewelry, 
Engraving, Clock Work, Ortics. 
Tuition retlsonable. Boord snd 
rooms ne!l.r school at moderate rates. 
Send for of Information. 

CRUDE  ASB ESTOS 
DI R E CT F R O M  M I  N E S  

P R E PA R E D  
ASBESTOS F I B R E  
lor Manulach'rers use 

R. H .  M ARTIN,  
OFFICE. ST.PAUL BUILDING 

220 B'way, New Vork. 

M E N N E N ' S  
BORATED TALCUM 

TO I L E T  
P O W D E R  

Save Money by Machinery I 
machl::°fn 
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DODDS' 
TILTING C I R C U L A R.  SAW 

���ll�ns�re:5 p��fe��' ac��r���:
e
�n 

th
:utU��� 

Removablt" throat In table. 19-1nch rip or 
cross-cut saw with e3ch ma('hine. Write for 
free illustrated cat:llogue and price list. 

ALEXANDER DODDS, Grand R apid .. Mich., U_ S. A. 

WE WILL 1\'IAKE �:::r
gi:'e��: 

estimates on 
manufacture of any metal novelty. Automatic ma­
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK 8< EYE CO .• Hoboken. N. J. 




