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Wagner, on His 1 00·Horse·Power Darracq, Half Way Around the Hairpin Turn. This Car Won the Race, Covering the 297.1 Miles in 4 Hours, 00 Minutes, 
10� Sefonds, at an Average Speed of 61.43 Miles an Hour. 

Lancia, on His 120·Hol'se·Power Fiat, Skidding on the Final Bend of the Hairpin . The Italian Car Finished Second in 4 Hours, 53 Minutes, 284 Seconds-an 
Av�age Speed of 60.84 Miles au Hour. 
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The Editor is always glad to receive for examination lJlustrated 

articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
WIll receive special attention. Accepted articles will be paid for 
at regular space rates. 

A 21�·KNOT BATTLESHIP. 
A battleship which is capable of carrying a battery 

of ten 45-caliber', 12-inch guns across the high seas at 
a sustained sea speed of 211h knots an h our and a 
maximum speed, for a limited distance, of 22% knots, 
is a proposition which may well be commended to the 
serious c onsideration of that diminishing school of 
naval architects which believes that speed is  a greatly 
overrated quantity in modern warship design . Accord­
ing to press dispatches, the British battleship "Dread­
nought," which has been undergoing her official trials, 
steamed for eight hours over a course 172 miles in 
length, at an average speed of 21% knots, during 
which she reached a speed at times of 22% knots. 
The turbine engines, which were designed for 23,000 
horse-power, during the trial drove the ship at a 
maximum speed for which the corresponding horse­
power would be 28,000. These results give to this re­
markable ship the distinction of combining in herself, 
in the highest degree, the characteristics of the battle­
ship and the cruiser ; for she has the offensive and 
defensive qualities of the one and the speed of the 
other. 

In view of the high speed of the "Dreadnought," we 
think that our naval constructors should depart from 
the rather conservative policy which they have follow­
ed, and allot a larger share of the displacement of our 
future battleships to motive power. It is  true that 
the "Dreadnought" and the three sister ships which 
are being constructed are, of all foreign warships, the 
least likely to be arrayed against our own ; but we 
must remember that since the mark set by this vessel 
will be the standard of attainment for all foreign gov­
ernments, we must look for a speed of 20 knots and 
over in the typical battleships o f  the future. 

Simultaneously with the announcement of the trials 
of the "Dreadnought," it was stated by a London 
daily, whose naval information is generally correct, 
that the designs of the three new British cruisers, 
"Invincible," "I nflexible," and "Indomitable, "  which 
were authorized last year, are based upon the "Dread­
nought,"  and that like her they are to carry a main 
armament composed exclusively of 12-inch, 45-caliber 
guns, of which each vessel will carry eight. The three 
ships are to be of practically the same displacement 
as the battleship ; and by placing the two broadside 
turrets en echelon, or diagonally, at the center of the 
ship, and the other two turrets on the center line, 
forward and aft, these cruisers will be able to de­
liver the same broadside and end-on fire as the "Dread­
nought," namely, six 12-inch guns ahead and astern, 
and eight 12-inch on either broadside. Their con­
tract speed is to be 25 knots an hour ; they will be 
driven by turbine engines ; and their armor is to be. 
something between that of the cruiser and the battle­
ship. To all intents and purposes, then, these vessels 
will be battleships of the first class, carrying armor 
superior to that of many existing battleships, and 
having a speed from 6 to 8 knots greater than that of 
90 per cent of the ships of this class afloat at the pres­
ent time. In c ontemplating these 21ljz and 25-knot 
wa rships it is disconcerting to remember that we 2re 
spending $10,000,000 on two battleships, the "Idaho" 
and "Mississippi," which are to steam only 17 knots 
an hour. 

In the presence of such facts as these, it is not too 
much to say that a speed of 17 or even 18 knots is, for 
all future battleships, obsolete. Hereafter n o  design 
should be laid down which contemplates a speed of 
less than 20 knots an hour. 

COrlIPLETION OF THE PENNSYLVANIA DOUBLE 
TUNNELS. 

At just a quarter past four on the afternoon of 
October 9, the two shields in the south tunnel 
of the Pennsylvania Railroad met beneath the 
Hudson River, and the chief engineer, Mr. Charles 
M. Jacobs, had the satisfaction of formally declaring 
that the boring was complete d, The driving of the 
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north tunnel was completed over a month earlier, the 
two shields on that occaSion, as on this, meeting with 
great exactness. 

Air pressure was first turned on at the Manhattan 
end of the north tunnel in June, 1905 ,  and at the 
New Jersey end of the south tunnel, in the following 
month. During the intervening period, in which the 
air pressure has varied according to the depth of the 
tunnel from 20 to 37 pounds to the square inch, not a 
single life, according to the statement of the chief 
engineer, has been lost. During that time the enor­
mous total of 66,000 tons of metal, consisting of the 
cast-iron lining, has been put in place, and the speed 
of driving has been such that all previous records on 
main line subaqueous tunnel work have been broken. 
Now that the tubes are in place, the important work 
of sinking the massive tubular piles through the bot· 
tom of the cylinders to the rock, which lies far below 
the silt and sand through which the tubes have been 
built, will be undertaken. These piles will be driven 
15 feet apart along the axis of the tubes, and they are 
provided with a deep thread wh ich, as the tubes are 
rotated, will carry them down to rock bottom. Where 
they pass through the cast-iron shell of the tube they 
will be rigidly connected to the same, and the weight 
of the tunnels and the trains that run through them 
will then be borne directly by the solid underlying 
rock and hardpan, assisted, of course, by the material 
through which. the tubes have been driven. The 
strength and security of the tubes will be further in­
sured by lining the interior with a coating of two 
feet of concrete. Each tube is 23 feet in diameter 
and over 6,000 feet in length from shaft to shaft. 
The present estimate of the time necessary to put the 
tunnels in condition for the operation of trains is 
about one year and a half. 

... --
PANAMA CANAL TO BE BUILT BY CONTRACT. 

Next to the purchase of the Panama Canal, the 
most important step taken by the government affect­
ing this great enterprise is its decision, recently an­
nounced,  to have the construction of the canal done 
by contract. In no other way can it be built within 
a reasonable time. Proof of this has been abundant 
during the past few months, in which the great pau· 
city of official information regarding the canal has 
raised a natural fear that matters were proceeding 
with halting steps, and that the government was en­
countering difficulties most serious and probably un­
foreseen. This silence has been in marked contrast to 
the sheam of volubility which flowed from the Bureau 
of PubliCity, or whatever it may have been called, 
which was instituted when the government first en­
tered seriously upon the work of organization and 
construction. I t  is certain that perplexing prob­
lems have confronted the advocates of government 
construction .  The Canal Commission appears to have 
been quite unable to solve the labor problem whiCh, as 
the weeks have slipped by, has loomed large and per­
plexing, dwarfing, by comparison, the bugaboos of 
malaria, yellow jack, o r  even the turbulent Chagres 
River itself. For i t  has proved almost impossible to 
procure labor of the most simple and unskilled type, 
whine or black, and this in spite of the fact that 
many experiments have been made with laborers from 
wid'81y-separated localities, who were supposed to be 
peculiarly 'fitted to work under the conditions which 
prevail at Panama. Moreover, the many efforts made 
by the Commission to take to the I sthmus and retain 
there the more intelligent class of men capable of di-

. recting the common laborers and of performing other 
general duties of a more or less authoritative kind, 
have met with equal failure. It is more than probable 
that the discouraging results attending the efforts of 
the government to secure bids for the supply of Chi­
nese labor, have proved to be the last weight in the 
scales to turn them in favor of. doing the work by 
contract. 

Many months ago, when this journal was strongly 
urging the government to take the step which it has 
now decided upon, we were taken to task by a technical 
journal devoted to the engineering and contracting in­
terests of the country, for proposin g something which 
we were assured was, in the very nature of things, an 
impossibility. It was urged that there were only one 
or two firms which could command the capital neces­
sary for the undertaking of such a huge task, and 
that, therefore, competition was out of the question, 
and the government would be, in the matter of price 
and time, at the mercy of the contractor. We are 
willing to admit that if bids were called for upon this 
work according to the methods comr:1only followed, 
there would be much truth in the criticism. But in 
the plan which the government is about to adopt, the 
interests both of the country and the contractor are 
so secured, that we feel satisfied the canal will be 
built under conditions which will  guarantee the in­
terests of both parties to the contract. For although 
the construction will be let by contract, the govern· 
ment of the United States will not, in the least de­
gree, relinquish its authority over the work. In fact, 
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it will retain under its hand everything save the work 
of actual construction. The contractor will excavate 
and build, and the engineers of the government will 
supervise. The government will make the c ontract 
with a single individual or concern, which will be com­
posed of several reputable concerns, each of which 
will be expert in some particular branch of the work 
to be done at  Panama. The companies presenting 
bids under the single contracting concern must have 
an aggregate capitalization, outside 0f debts and en­
cumbrances, of $5,000,000, and the successful bidder 
must furnish a bond of $3,000,000. 

The bids will be awarded upon what is known as 
the percentage plan, each bidder setting forth for how 
small a percentage of profit on the total cost of the 
work he will  undertake to do it. The contract will 
be awarded to the firm which offers to do the work 
for the smallest percentage, provided, of course, that 
the government is satisfied as to its ability to live up 
to the terms of its bid. The total cost upon which 
the compensation of the c ontractor will be based will 
be estimated by a board of engineers, two of whom 
will be appointed by the successful bidder, and three 
by the government. The chief engineer of the Com­
mission will be one of the government's appointees 
and will act as chairman of the committee. 

Before finally adopting the form of contract which 
is now announced, Chairman Shonts of the Canal 
Commission consulted with a large number of leading 
engineers and contractors, and the government is sat­
isfied that several bids will be submitted to the Canal 
Commission for the work of construction. The com­
petition is not limited to American bidders ; and 
should any foreign firms submit bids to the Commis­
Sion, they will be considered upon the same basis as 
those handed in by American firms. In a letter trans­
mitting to Secretary of War Taft the form of contract 
which the Commission has drawn up, Chairman 
Shonts states that if the elements of time and cost 
did not enter so vitally into the undertaking, the 
Commission woul d have created its own organization 
and done the work by day labor. T'his was rendered 
impossible by the "unprecedented and greatly-extended 
industrial activity o f  the times and the consequent 
violent competition for all classes of superintendents, 
foremen, sub-contractors, skilled mechanics, and even 
ordinary laborers." The great contractors of the 
United States have organized forces wl;).Jch stand pre­
pared and fully equipped to do such work as awaits 
them at Ptmama.· The only new conditions which 
may threaten their efficiency are those due to the 
climate, with its attendant tropical fevers and general 
debilitating' influences. The government claims, how­
ever,  to have the problem of sanitation well in hand ; 
and if General Gorgas and his staff of sanitary engi­
neers are given a free hand there should be no cause 
for apprehension of such epidemics as have been wont 
to sweep through the Isthmus under the administra­
tion of earlier canal builders. 

Conspicuous among the advantages of contract con­
struction is the fact that thereby the work will be for­
ever rid of the curse of political patronage. Further­
more, if the contractors are wise they will make it an 
indisputable condition in the bids that they shall be 
free to purchase supplie.s and plants in the cheapest 
markets, American or foreign. 

THE STATUS OF THE LIQUID BARRETTER. 
Of the many types of detectors devised for manifest­

ing the presence of impinging electric waves on the 
aerial of a wireless telegraph receptor, n one, are more 
interesting in their various aspects than the liquid bar­
retter of Fessenden. 

Different from the coherer, the action of which, was 
discovered by Branly, improved upon by Lodge, and 
perfected by Marconi, the liquid barretter, or, as it is 
perhaps better known, the electrolytic detector, is the 
result of the effort and ingenuit y  of one man, and to 
h im alone is due the credit for evolving the idea, 
developing it experimentally, and finally applying it to 
the commercial reception of wireless telegraph mes­
sages. 

The first detector Fessenden called a barretter.,.--a 
euphoni9us name derived from "barretor," an old 
French word meaning "exchange, "  since it possessed 
the property of exchanging the energy of the osci)la­
tions surging through it for a continuous current-was 
based on the fact that a loop of wire having an exceed­
ingly small diameter requires an infinitesimal amount 
of current to heat it.  To obtain this heating effeel by 
means of electric oscillations set up in the antenna', 
the loop was made of a silver wire 0.002 inch in diame­
ter and having a platinum core 0.00006 inch in diame­
ter, the tip of which was immersed in nitric acid and 
the silver dissolved away, leaving a minute area of 
the platinum exposed. The ends of the loop were 
fastened to leading-in wires, which were sealed in a 
small glass bulb, the completed arrangement appearing 
very like a miniature incandescent lamp. 

The action of this barrette I' is based upon the follow­
ing theoretical considerations, namely, that if a wire 
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having a specific heat factor of such value that the 
latent energy required to raise its temperature to a 
certain excess above the air is, relatively compared 
with the energy lost by radiation during the time of a 
signal, then if such a wire is connected in a local bat­
tery circuit, when a given amount of current flows 
through it there will be a corresponding change in 
the magnitude of the current produced by the local 
battery. Thus it will be seen that such a detector is 
purely thermal in its action. 

The hot-wire barretter formed an exceedingly sensi­
tive detector, but it p ossessed the serious obj ection of 
burning out whenever the oscillations surging through 
it carried any excess of current. This difficulty led 
Fessenden to conduct a new series of researches, and 
in one instance a very small column of liquid was 
substituted for the platinum wire previously used. 
Many different modifications were tried, and among 
them' fuay be cited a wire inserted in the liquid, so 
that the resistance might be concentrated in the 
neighborhood of the p ower. 

This form finally became the liquid barretter, the 
subject of much litigation. It consisted of a Wollas­
ton wire having a platinum core of two or three mils, 
the silver sheath being dissolved away in acid as be­
fore, and the exposed point of this was immersed in an 
acid or alkaline solution ; the wire served as one of 
the terminals of the circuit, a small platinum vessel 
containing the electrolyte providing the other. This 
device was patented by Fessenden May 5, 1903 .  

Its inventor accounted for its  action on the theory 
that the electric waves decrease the resistance of the 
barretter, since the temperature coefficients of l iquids 
is generally negative, and as the resistance is decreased 
instead of increased, the efficiency of the detector i8 
further improved. 

The great value of the detector was quickly recog­
nized by those versed in the art, and it was not 
long before there were a half dozen claimants in the 
field, who used it, insisting that to them belonged 
the perquisite of discovery and invention. Among 
these may be mentioned as the most aggressive Vree­
land and De Forest in the United States, Schloemilch 
in Germany, and Ferrie in France. 

In November, 1903,  Schloemilch published an account 
of his alleged independent discovery of the liquid bar­
retter principle in the Elecktrotechnische Zeitschrift, 
and in January, 1904,  Vreeland in his book, "Maxwell's 
Theory and Wireless Telegraphy," puts forth his claim 
in the following words : "Another electrolytic detector 
was developed by the writer [Vreeland] in the course 
of a series of attempts to magnify the heating effects 
of Fessenden's barretter by immersing the wire in a 
liquid of high temperature coefficient and low specific 
heat, which was made a part of the local circuit. The 
.attempt was unsuccessful, but it led to the discovery 
that a simple electrolytic cell, when polarized to the 
proper critical point by a current from a local battery, 
is remarkably sensitive." 

De Forest outlined his claims to the liquid barretter 
in a paper read before the International Electrical Con-

'ss, St. Louis, 1904,  in which he characterized the 
ileat theory of Fessenden as untenable, stating that its 
operation was electrolytic. Upon this argument De 
Forest evidently wished to show an analogous action 
between his own electrolytic responder and the liquid 
barretter. Ferrie's claim was put forth by Blondel in 
the Electrical World in a letter published May 6, 1905.  

With these various assertions of ownership, it is 
small wonder that litigation was inevitable, an d as a 
matter of fact no less than six suits have been brought 
by the opposing interests, five of which were decided 
in favor of Fessenden, and one against him dismissed. 

In the first suit filed by the National Electric Signal­
ing Company (Fessenden ) against the De Forest Wire­
less Telegraph Company et aI., in the United States 
Circuit Court, Judge Wheeler in rendering his decision 
said the testimony seemed to show that the De Forest 
detectors operated by bridges formed by the local cir­
cuit between closely parallel electrodes broken by the 
aerial impulse to give the signal, while the liquid bar­
retter does not appear to operate by the making or 
breaking of any such bridges, but by a fluid path be­
tween the electrodes at variable distances. 

As to Vreeland's claim, the court held that his work 
was merely an employee's step in the continuous in­
vestigations carried out by Fessenden. The court also 
disposed of the De Forest contention that the b arret­
ter operated electrolytically rather than thermally, 
holding that th theory of its action was of no impor­
tance in the case, and that the device sued infringed 
the claims of the patent regardless of what its mode 
of operation might be. 

A decision was also rendered on January 27, 1905, 
in a suit of the National Signaling Company (Fessen­
den ) versus the Gesellschaft flir Drahtlose Telegraphie 
(Schloemilch ) and a decree of injunction handed down 
restraining this company from using the liquid barret­
ter in any of its f orms. This disposes of all the active 
claimants except Ferrie, and after the above decisions 
it is not probable he will ever attempt to prove prior­
ity in this country. 
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SOMETHING ABOUT CEREAL BREAKFAST FOODS. 
There is  no part of the world except the Arctic 

regions where cereals are not extensively CUltivated. 
From the oats and rye of the North to the rice of the 
hot countries, grains of some kind are staple foods. 

An idea of the importance of cereal foods in the diet 
may be gathered from the following data, gathered by 
Dr. Charles D. Woods and Prof. Harry Snyder for the 
Department of Agriculture, based upon the results ob­
tained in dietary studies w ith a large number of 
American families. Vegetable foods, including flour, 
bread, and other cereal products, furnished 55 per cent 
of the total food, 39 per cent of the protein, 8 per cent 
of the fat, and 95 per cent of the carbohydrates of the 
diet. The amounts which cereal foods alone supplied 
were 22 per cent of the total food, 31 per cent of the 
p rotein, 7 per cent of the fat, and 55 per cent of the 
total carbohydrates-that is, about three-quarters of 
the vegetable protein, one-half of the carbohydrates, 
and seven-eighths of the vegetable fat were supplied by 
the cereals. Oat, rice, and wheatJ breakfast foods to­
gether furnished about 2 per cent of the total food and 
protein, 1 per cent o f  the total fat, and 4 per cent of 
the carbohydrates of the ordinary mixed diet, as 
shown by the statistics cited. These percentage values 
are not high in themselves, but it must be r emembered 
that they represent l arge quantities when we consider 
the food (;onsumed by a family in a year. 

The reasons for such an extensive use of cereal 
foods are not hard to find. Besides being cheaply and 
easily grown, the grains contain unusually good pro­
portions of the necessary food ingredients with a very 
smaIl proportion of refuse. They are also readily pre· 
pared for the table and are palatable and digestible. 
Owing to their d ryness they are compact and easily 
preserved' without deterioration. 

The grain as it grows on the stalk is surround�d by 
a hull or husk, which is so indigestible that it is 
removed before the seed is used for food. Each grain 
has an outer E>kin or bran layer, which may or may 
not be removed in milling. It is nearly always taken 
off from rice and buckwheat, sometimes from wheat, 
corn, and rye, and almost never from the other grains 
unless the outer sections are ground off as in pearled 
barley. Grains simply hulled or husked and slightly 
crushed are called groats or grits ; more finely 
crushed they are termed meal, and when ground into 
a fine powder and sifted they are known as flour. 

Grains in the raw state are not usually considered 
p leasant to. the taste and are thought to be d ifficult 
of digestion, and therefore cereals are almost always 
cooked before eating. The simplest and doubtless the 
oldest way of cooking them was by parching. This 
was frequently all that was done to the oats which 
the Scotch Highlanders took as their only provision,; 
in their border forays, or to the corn the American 
Indians used for a similar purpose. But other ways of 
cooking make the grain more palatable, and it is usu­
ally mixed with water o r  other liquid and either baked 
as bread and cakes or boiled or steamed as pudding 
o r  porridge. It is the use of cereals as porridge that 
is of special interest, as cereal breakfast foods are 
most commonly used in America for porridge making 
or as a substitute f or porridge. When used in this 
form they are perhaps not as convenient to eat as 
bread, do not keep so well, and require long cooking, 
but in spite of these disadvantages porridge is much 
used the world over, and grains have been thus cooked 
since earliest times. Many varieties of porridge are 
found. Sometimes the cereals are simply boiled in 
water, sometimes w ith milk, or with m eat or kale, as 
in Scotch brose. Welsh budrum is made from oats 
which have been allowed to ferment and are then 
cooked, and the Arabs have a similar dish, kouskous, 
made from fermented wheat. In the old-fashioned 
bag puddings Df England, of which Christmas plum 
puddings are the direct descendants, suet and fruit 
were mixed with wheat or barley and all steamed to­
gether in a bag. The simpler kinds of porridge are, 
however, the most common, and it is from them that 
modern cereal breakfast foods have been developed. 

The number and variety of  cereal breakfast foods 
at present on the market are large, but the majority 
of them f all readily into on e of three groups. The 
first includes those which are prepared by simply 
grinding the grain, the second those which have been 
steamed or otherwise p artially cooked and then ground' 
or rolled, and the third those preparations which have 
been acted upon by malt, which induces a greater or 
less chemical change in the starch present. 

No class of foods is more extensively or ingeniously 
advertised than the cereal breakfast foods. The claims 
sometimes made for them are astonishing. Some of 
them are said to contain s everal times as much nour­
ishment as the same weight of beef;  others are lauded 
as especially valuable as brain food or nerve tonics, 
and very many are claimed to b e  particularly well 
suited for persons of weak digestion. Many of these 
claims are obviously preposterous, other are doubtless 
true, and still others contain an ingenious mixture of 
fact and fancy. Realizing that accurate information 
in regard to breakfast foods was needed, investigators 
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at several agricultural experiment stations have re­
cently studied their composition and food value, and it 
is now possible to make a number of definite and reo 
liable statements about them. 

.. .eo. 

SCIENCE NOTES. 

In 1892, Frank Mira, of Jacksonville, Fla., discovered 
a twig which seemed to. him of some use to the per­
fumer. He submitted it to Mr. E. Moulie of that city, 
who was engaged in the business of extracting essences. 
The plant immediately interested Mr. Moulie, who 
succeeded in producing from it an essential oil. Many 
attempts on the part of Mr. Moulie and the United 
States Department of Agriculture to ascertain the 
scientific name of the plant finally resulted in its iden­
tification as Mentha citrata, a very rare plant which 
is popularly called" bergamot mint. From year to year 
Mr. Moulie has increased and developed the few plants 
which he has been able to obtain, and is now engaged 
in gratuitously distributing the plant for general prop­
agation. We believe that in this manner a very val­
uable perfume industry may some day be built up on 
the cultivation o f  this rare plant. 

A curious result Df the frequent and severe seismo­
l ogical phenDmena. which have disturbed the earth in 
various parts of the world during the past few months, 
has been observed in connection with the water wells 
of Leicestershire, England, from which the inhabitants 
derive thei r  drinking supplies. Whereas a few months 
ago the water obtained was sparkling and transparent 
in purity, during the latter months Df the summer it 
became appreciably deteriorated. Little attention, how· 
ever, was paid to this peculiarity, which was set down 
to the long drought and the probability that the wells 
were becoming exhausted somewhat, until animals 
refused to partake of it. The water became so highly 
discolored as to be practically opaque, as if heavily 
impregnated with yellow clay, while instead of being 
perfectly odorless it had a distinct smell resembling 
paraffin. This peculiarity led to the water being 
tested with a l ight to determine the possible presence 
of oil,  and immediately it became ignited. Samples 
were then drawn and permitted to stand for several 
hours, during which period a thick oleaginous scum 
rose to the surface, while yellow sediment gathered 
at the bottom. l.'he oil has been found to be petro­
leum, the presence of which in the district tas never 
before been detected. A scientist, however, who has 
investigated the water states that twenty years ago, 
when the earth was similarly disturbed by earth­
quakes, a similar effect was produced, and the phe­
nomenon is closely associated with the violent dis­
turbances that have taken place recently in the earth's 
crust. 

Prof. Omori, the eminent Japanese seismologist who 
has been studying the effects of the Californian earth­
quake for the past three or four months, has come to 
the conclusion that California will be free from seis­
mic disturbances for half a century, and probably for 
a much longer time. He says that in all probability 
there will never again be so severe an earthquake in 
Califo rnia as the one on April 18. The slipping of 
the crust of the earth was caused by the fact that at 
the point of weakness it was in unstable equilibrium, 
resulting from the redistribution of matter. It takes 
ages to bring this about, and the crust has probably 
settled to a position in which it will remain for cen· 
turi es without any slipping. The position of countless 
tons of matter will have to be changed, and vast quan­
tities of earth to be carried by the rivers into the 
sea, before there will be so great a redistribution of 
matter as to cause an earthquake. Prof. Omori says 
that he is confirmed in this opinion by the occurrence 
of many minor shocks since the great one, and by the 
manner of their occurrence. These shocks have been 
coming at regular intervals and diminishing in force, 
showing that the crust of the e arth is slowly settling 
to rest in its new position. The minor shocks occur 
most strongly when the barometric pressure of the 
atmosphere is greatest. Most of the shocks are so 
slight that they can be discovered only by the aid of 
a seismograph, and are of nQ'"_importance except as 
helps to an understanding of 

<�arthquakes. The pro­
fessor says that an earthquake of any magnitude is 
preceded by a series of minor shocks, especially if 
the observation is made at a location distant from the 
center of disturbance. Tremors precede the great 
shocks, frequently by several days. If,  therefore, care­
ful observations of these tremors could be made, it  
might be possible to predict an earthquake.  Prof. 
Omori recommends that bureaus, equipped with seis­
mographs, be established all over the State of Cali­
fornia, so that slight tremors may be observed and 
their effects carefully studied. When a shock occurs, 
reports would come in from many quarters to the chief 
observatory, and the center of the disturbance could 
be l ocated quickly. The Japanese professor will rub­
lish a full report of his observations during his visit to 
California. 



THE NEED AND THE tESTING OF PURE DRUGS, 
BY HUGd ERICHSEN. 

It is, perhaps, not commonly realized that the drug­
g'ist; by reason of necessity, occupies a position dl' trust 
teward the entire community. Th� helpless, the sick, 
the physically weak, yea; even the dying, rely upon him 
absolutely for safety, accuracy, and skill in the prepara· 
tion of the physician's order. it wouid be idle to 
deny that cases have been known in which pharma­
cists betrayed their trust, but such, happily, were few 
in humber and pertained mostly to the atrocious crime 
Of drug·substitution .. This offense is as· contemptible, 
delibe·rate, and cowardly as a stab .ih the dark, for in 
most· cases it constitutes a criminal act difficult to 
prove and against which the victim has no redress 
whatsoever. Even the atmosphere of the sickroom has 
been contaminated with· the spirit of  commercialism 
and individual greed that seems to have so thoroughly 
infeCted our so·called modern civilization. While the 
integrity of the average pharmacist is all that could 
be desired, yet he is l iable to dispense prescriptions 
that are not what they purport to be,  in consequence 
of the use of drugs that a re either partly or wholly 
inert. . Most druggists have neither the time nor the 
facilities for making a careful investigation of the 
physiological action of the many drugs that compose 
their stock. But. that work of late is being done for 
them, on a large scale, and will eventually revolution­
ize the drug trade. 

Years ago, many manufacturers merely complied 
with the directions of the United States Pharma· 
copreia, providing for the selection of the drug by 
more or less superficial means and its exhaustion by a 
given menstruum (solvent ) to the production of a 
stated yield. But a leading firm of manufacturing 
chemists went a step further and attempted to gain 
some insight into the value Of the more powerful drugs 
by estimating their content of active constituents. 
Tnis work was attended with much expense and also 
great difficUlty because of' the lack of satisfactory 
methods of procedure. Neverth eless they persevered, 
and as a result were soon 
able to arrive at compara· · 
tive results, which showed 
to their astonishment that 
different lots of s u c h 
drugs' as quinine, bella­
donna, hyoscyamus, nux 
vomica, and others varied 
widely in the proportion 
of the active constituents 
they contained ; that in 
fact it was the exception 
rather. than the rul e  to 
find successive lots of any 
gi,.ven drug to be possessed 
of uniform activity.  

Scientific AlTlet'ican 
plaee of it, altho!lgh the latter contains only two-thirds 
as much of the active principle, i .e. ,  the principle upon 
which the therapeutic effect of the drug depends. The 
sennas of Tripoli and Mecca ate also of an inferior 
character. Much of the Chinese rhubarb that is mar· 

Effect .of the Erg.ot Test on Cocks' C.ombs. 

keted is unfit for use because it is decayed or worm· 
eaten. S ometimes the cheaper European. sorts are 
po�ered, colored yellow with turmeric, and passed 
off as the genuine article from the flowery kingdom. 
Asafretida is contaminated with gum resin of an infe­
rior quality or mixed with foreign substances, such as 
red clay, barley flour, etc. ; in some instances the im· 
purities have been known to reach 30 per cent. Bella· 

donna. a.nd white bryonia are sophisticated with the 
root of a plant designated botanically as Medicago 
sativa and genuine calumba root with what is known 
as false calumba. Artificial substances are often em· 
played to adulterate Japan camphor. 

The quality of coca and that of the cinchona bark 
of commerce varies greatly, which accounts for the 
fact that the therapeutic effect of some of these drugs 
is so slight that they may almost be regarded as worth­
less. Dill and anise are used as the adulterants of 
conium. False jalaps a re not uncommon in the mar­
ket and sophisticated manna has been described by 
several authorities. The scammony of ,smyrna is fre­
quently displaced by. a substitute manufactured in the 
south of France and the large or false senega of the 
trade palmed off for the much higher priced true 
senega. Much of the musk upon the market must be 
regarded . with suspicion, as the high price of the 
odoriferous article invites imitation. The leaves of 
Uva ursi are often intermixed with the inert leaves 
of other umbelliferous plants. 

The foregoing constitutes a powerful argument why 
physiCians and druggists shouid avoid questionable 
medicinal products and give preference to medica­
ments that are entirely reliable, even though they may 
be a trifle higher in price. Only the larger labora­
tories in the country possess the necessary facilities 
and capital to manufacture a full line of first·class 
pharmaceuticals. They are imbued with a sense of reo 
sponsibility and are aware of the fact that their 
reputation depends upon the nature of the goods they 
market. Abundant means enable them to engage ex­
perts who exercise great care in the selection of crude 
drugs and reject all materials that do not come up to 
the standard. Moreover, the gathering of the drug 
plants is under the direct supervision of men who are 
th oroughly posted in regard to the pharmacological 
features of the plant they are looking for. Before the 
remedy is placed upon the market, it is standardized, 
that is to say, subjected to tests that determine its 
therapeutic value and insure uniformity. Having de· 

cided upon a standard, the 
drug is extracted by the 
proper menstruum, in the 
most approved manner,as, 
sayed chemically, a n d  
"standardized" by concen­
tration or dilution as re­
quired. 
.. ,But there are certain 
p owerful drugs, such as 
the heart tonics, digitalis, 
strophanthus, and conval­
laria ; the powerful arte­
rial sedative aconite, er­
got, cannabis indica, squill, 
and others equally. impor­
tant that cannot he as­
sayed by chemical pro· 
cesses. 

The extell.t to which a 
drug is contaminated lie­
pends, of course, largely 
upon its commercial value 
and the ease with which it 
may. be simulated .  D rugs 
like opium and crocus, for 
instance, are . frequently 
adulterated and fraud is 
also widely practised in 
c o n  n e c t i o n  with the 
"manufacture'·' of p 0 w­
dered . chemicals, resinoid 
or inspissated substances. 
A I t h o  u g h  time has 
wrought an improvement 
in that respect since cas­
cara sagrada was first in­
troduced to the medical 
world, that drug is still 
the object of shameless 
substitution. Questionable 
preparations of it are at 
fault, either because the 
bark employed in making 
them is not genuine or 
has not been p r o  � � I Y 
cured and extracte<1. '-::::ark 
less than two years old 
contains an active fer· 
ment that gives rise to 
unpleasant after-effeCts and 
must therefore be consid­
ered impure. Other plants 
are often mixed with stro­
ohanthus ;  there are about 
thirty varieties of this 
plant, of which only six 
contain strophantin, the 
active principle. 

Ro.om in the Laboratory in Which Animals Are Kept While Being Used for Experiment. 

Happily, the m e t  h o d  
of physiological assay is 
now available, and prac­
tical use is made of the 
fact that certain of these 
drugs will produce charac­
teristic phySiological ef­
fects upon certain animals. 
For instance, good ergot 
blackens the comb of the 
cock, while an inferior 
specimen fails of effect. 
The therapeutic value of 
the heart tonics is meas­
ured by. means of delicate 
a p p a r  a t u s which accu­
rately. .determines the ef­
fect of graduated doses up­
on the cardiac mechanism 
of frogs. These amphibi­
ans are also employed to 
determine the maximum 
and minimum dosage of 
standard preparations or 
strophan th us. 

The senna of commerce 
is frequently adulterated 
and unsophisticated buy­
ers are sometimes supplied 
with . Tinnevelly senna In 

Testing a Remedy on a Guinea·Pig. 

Till NEED AND THE TESTING OJ' '11&11 DI11GS. 

The medical m a n  is 
groping in the dark when 
he prescribes a preparation 
of unknown strength, the 
fiI'St dose of which may 
prove ineffective, o r  possi­
bly poisonous. Under such 

. circumstances he is virtu­
ally compelled to make a 
physiological test upon his 
patient. Gradually t h e  
dose must be increased or· 
diminished until he finds 
that a definite amount pro· 
duces the effect desired. 
But should the prescrip­
tion be refilled with a 
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preparation from another manufacturer, or by another 
apothecary, the correct dose must again be d etermined 
experimentally as before. When drugs are standard­
ized by chemical assay or physiological test, however, 
the physician escapes the humiliation of palpable im­
potence in the face of danger and there is no occasion 
for needless experiment at the bedside, where so fre­
quently prompt drug action saves lives. 

Scientific American 
A RETROSPECT OF THE VANDERBILT CUP RACE. 

That the third contest for the Vanderbilt cup was 
the most successful of the three that have so far been 
held, is to be credited largely to the great care and 
good judgment with which the Cup Commission and 
the officials in charge of the preparation of the course 
performed their several duties. Special care had been 
taken to safeguard both the contestants and the multi-

tudes that swarmed Qut to view the race ; and if the 
onlookers had shown a proper appreciation of the 
efforts made for their protection, the injuries and 
accidents which marked the race would have been 
almost entirely absent. When it is bOrne in milid that 
the crowd deliberately tore down the fences which 
had been put up to keep them off the track, that they 
swarmed entirely across the road, and refused to draw 

EngIne of the Locomobile, Showing the Arrangement of the· Carbureter, Iulet 
Valves and Igniters. 

The De Dietrich Racer, Which Finished Third, Ascending a Hill 
Near Roslyn. 

Panoramic View of the Hairpin Tnrn at Old Westbury, Showing Tracy Starting to Round It in His Locomobile. 

Jenatzy Finishing. The Veteran Belgian Driver Obtained Fifth Place With 
a German Mercedes Car. 

. " 
Time, Ii hours, 4 minutes, 88 seconds. Average speed, 58.51 miles per hour. 

Valve Side of the 100·Horse·Power Darracq Engine, Showiug the Branched Inlet 
Pipe and the Four Separate Exhaust Pipes. The V·Shaped, Finned.Tube 

Radiator Is Shown at the Left. 

Wagner, on the Winning Darracq, Passing �'hrough the Crowd at High 
Speed Just Before He Crossed the Finish Line • 

Time, 4 hours, 50 minutes, 101 seconds. Average speed, 61.43 miles per hour. 

Tracy Putting on Full Power at the Last Bend in the Hairpin. 
This l\'Iachine Made the Fastest Round in 2ti:21-an .!vera"e 

Speed of 67.65 Miles per Hour. 

SOME SCENES AND INCIDENTS IN THE THIRD VANDERBILT CUP RACE. 



Machine H.P. 
Darracq . . . . . . . • • . • . . . . .  100 
F. I. A. T. . . . . . .  . • . . • . . . .  120 
Lorraine-Dietrich . . . . . . . •  120 
Bayard-Clement . . . . . . . . .  100 
Mercedes . . . . . . . . . . . . . . .  120 
J,'. 1. A. T . . . . . . . . . . . . . . .  120 
!tala . . • . . . . . . . . . . . . . . . .  120 
Tholllas . . . . . . • . . . . . . . . .  1 1 5  
Panh!lrd . . . . . . . . . . . . . . . .  120 
Locolllobile . . . . . . . . . . . . .  110 

Driver 
Wagner 

1 st lap 
28 :26 

Lancia . . . . . . . . . . .  30 :27 
Duray . . . . . . . . . . .  30 :18 
Clement 
Jenatzy 
Nazzaro 

3 1 :21 
30 :02 
30 : 4 1  

Cagno . . . . . . . . . . .  36 : 1 7  3/5 
LeBlon . . . . . . . . . .  57 :32 3/5 
Heath . . . . . . . . . . .  . 
'l;raCY;, 

39 :50 
38 :48 

Mercedes . . . . . . . . . . . . . . .  120 . Luttgen . . • . . . . . . .  34 :32 
!tala . . . . . . . . . . . . . . . . . . .  120 Fabry . .  . .  . .  . .  . . .  41 :28 
Christie 
Haynes 

50 
60 

Hotchkiss . • . . . . . . . . . . . .  120 
Frayer-Mil ler . . . . . . . . . . .  1 1 0  

Christie 
Haynes 
Shepard 
LawweU 

34 :07 3/5 
45 : 1 8  
32 :26 
33 :34 

Scientific American 
THE THIRD RAOE FOR THE VANDERBILT CUP. 

2d lap 
27 :56 2/5 
29 :34 
28 :52 3/5 
33 :31 
30 : 1 6  
3 5  :03 1/5 

3d lap 
28 : 1 7  1/5 
28 :54 3/5 
28 :10 1/5 
28 :44 3/5 
29 :09 
41 :23 4/5 

4th lap 
27 :41 2/5 
28 :17 2/5 
32 :57 1/5 
28 : 1 7  2/5 
28 :05 
34 :21 

5th lap 
32 :09 
28 : 1 7  
28 :26 2/5 
36 :32 
34 :34 1/5 
29 :21 

35 :20 32 :27 2/5 33 : 1 3  3/5 38 :19 2/5 
31 :42 2/5 30 :47 30 :07 30 :33 
39 :22 3/5 34 :25 2/5 33 :33 33 :29 
38 :53 
32 : 14 
35 :21 2/5 

33 :38 2/5 
34 :35 4/5 
3 1  :37 4/5 

44 :51 
32 : 1 4  3/5 
36 :57 2/5 

3 5  :15 2/5 
34 : 1 4 1/5 
30 :54 1/5 

31 :37 
30 :41 2/5 
38 :04 3/5 

45 :34 
44 :27 3/5 
30 :23 

26 :21 
34 :04 
33 :49 2/5 
57 :40 
35 :58 2/5 
33 :53 

6th lap 
27 :22 
33 :02 
29 :45 3/5 
29 :22 
28 :38 4/5 
28 :57 
30 :59 
38 :38 
36 :34 
38 :23 2/5 
50 :12 
37 : 1 2  3/5 
35 :02 
47 :31 
30 :23 3/5 

1 :20 :40 4/5 36 : 1 1  4/5 39 :57 2/5 Retired with broken fan 

F. I. A. T . . . . . . . . . . . . . . .  120 Weilschott • . • . . . •  Broke steering gear 
Mercedes . . . . . . . . . . . . . . .  120 Keene . . . . . . . . . . .  Did not start. broken cylinder. 

back to the side lines until the cars w�re almost upon 
them, it is truly marvelous that the accidents should 
have been so . few. This behavior of the pubHc was 
unsportsmanlike and extremely unfair. It adde.d 
greatly to the difficulties of the drivers, most of whom 
were from foreign countries and therefore, in a sense, 
our guests. All of the drivers agreed that the speed 
would have been far greater than it was, if the 
public had only kept clear of the track and had not, 
at critical points, obscured the view so badly. The 
interference was particularly bad at the turns, 
where, as the winner Wagner stated after the race, . 
it was very difficult to determine just when to slow 
down and just where to commence to give the neces­
sary degree of "helm" to the steering wheel . Several 
of the foreign drivers stated that they would never 
again race under conditions similar t o  those that ob­
tained on October 6. Hence we are pleased to note 
that at a recent dinner of the Vanderbilt Cup Com­
mission, it was positively announced that any future 
race would be hel d over a private racing course. 

Apart from the inexcusable misbehavior of the pub­
lic, the race of this year was an unqualified success, 
and although the result proved that the foreign mak­
ers still hold a considerable lead over our own, at 
least in the matter of building purely racing cars, 
there is  satisfaction in the thought that the best car 
and the best driver won. Although the speed of the 
winning Darracq car last year ( 61.49 miles per hour ) 

.. WIl.S slightly greater than the speed ( 6 1.43 miles per 
hour ) of the winner this year, the average speed made 
by the fiV'e- leaders was much greater than last year. 
This fact, coupled with the fact that practically all of 
the cars were running when the race was called, proves 
that the last twelve months have seen a decided im­
provement in the art of automobile manufacture. 
Moreover, everybody who followed the race closely 
must admit that the failure of the American cars was 
due chiefly to tire troubles, and not so much to de­
feci:s in the machines themselves. I t  was the splendid 
quality of the tires used by the foreign machines, and 
the fact that all of them carried detachable . rims, 
which contributed so largely to their better showing. 
On account of a slight rain which fell just previous 
to the race, the oiled road was rendered S?mewhat 
slippery, and non-skidding tires, with roughened metal 
treads, were found to be necessary. Although most 
of the foreign cars started with tires of this kind, the 
American cars unfortunately did not use them at the 
start. At the end of the first round Tracy, driving a 
110-horse-power Locomobile, had his tires changed for 
those of the steel-banded non-skid type. When the 
tire company's supply of this type was exhausted, tires 
having steel-studded leather bands were substituted. 
None of the American non-skid tires showed the en­
durance of the foreign ones, and, as we h ave stated, 
it was . largely for this reason that the American cars, 
or at any rate those of the normal type, made no bet­
ter showing. That the speed was not wanting in at 
least one of these, is shown by the fact that the fast­
est round of the race was made by Tracy, who drove 
his Lilcomobile over the fifth lap of the course in 26 
minutes and 21 seconds, which is equivalent to a speed 
of 67.65 miles an hour. It is estimated that .on account 
of . the many slowdowns at · the turns, this machine 
must have been traveling at over 100 miles an hour on 
this round on the straight. 

The 115-horse-power Thomas car, driven by the 
Frenchman Le Blon, was leading the American cars 
and wa§ in .eighth position when the race was called 
off, Le Blon being at that time on the last lap. Next 
to him of the Americans came the Locomobile, which 
was running on the ninth lap, being then in tenth po, 
sition. The next American was the Christie machine, 
driven by its owner and builder, which was running 

in the thirteenth position on the eighth lap ; and in 
the fourteenth position and also on the eighth lap was 
the 60-horse-power American Haynes touring car, 
which by the way did not make so good a showing as 
to speed as it did in the elimination race of two weeks 
before. Except for tire troubles, Christie's little 50-
horse-power touring car made such consistent running 
as to excite the wish that he could have been steering 
the powerful 100-horse'power racer which was dis­
abled during his training for the elimination trial. 
The last of the American cars was the Frayer-Miller 
air-cooled car, which retired on the fifth lap with a 
broken fan. The experience of the three Frayer-Mil­
ler cars, each of 110 horse-power, seems to indicate 
that although this type is admirably adapted for tour­
ing cars, in which it has shown excellent results, it is 
not quite equal to the severe demands which are made 
when the horse-power exceeds 100, and the machine 
has to b e  pushed for five or six hours to the utmost 
limit of its capacity. 

The performance of the winning Darracq car was 
highly creditable both to the maker of the machine 
and to its driver, young Wagner. Considering the 
crowded condition of the course and the loss of speed 
due to the use of non-skid tires, the speed of 61 .43 
miles an hour,  at which the race was won, compares 
favorably with the speed made last year with faster 
tires and over a course that was less crowded and in­
cluded fewer turns. The driving of Lancia, who came 
in second and whose average speed was 60.84 miles an 
hour, came fully up t o  the reputation of this great 
driver, who was the winner in last year's race, in 
which for 200 miles he averaged 72 miles an hour ; and 
his failure to take the cup was undoubtedly due to the 
fact that his successful rival was driving a car that 
was just about an even minute-to· the-lap faster than 
his own. Duray driving the Lorraine-Dietrich car at 
an average speed of 60.27 miles an hour was a close 
third to Lancia, whose average speed was about one­
half a mile per hour faster. The fourth machine, a 
Bayard-Clement, driven by young Clement, was one 
of the steadiest-running and most perfectly guided 
cars in the race, and in spite of minor troubles neces­
sitating frequent delays, it carried Clement into fourth 
position at an average speed of 59.02 miles per hour. 
Fifth position was won by the popular driver Jenatzy 
in a 1 20-horse-power Mercedes, his average speed being 
58.51' miles per hour. 

Of the eighteen cars entered, two only may be said 
to have possessed features which differed broadly from 
the prevailing type. These were the two American cars, 
the air-cooled Frayer-Miller and the direct-drive Chris­
tie. The other sixteen were alike on all the broad 
features of their design, except one. Seventeen of the 
cars entered were driven by four-cylinder engines 10· 
cated over the front axle, and of these, eight were 
driven by shaft and bevel gears, and nine carried the 
chain drive. Particular interest centers, of course, in 
the winning car, which, in its dimensions and details 
of construction , differed somewhat from the rest of 
the machines. Its wheel base was short and its tread 
comparatively narrow. The small wedge-shaped radia­
tor and the absence of the usual bonnet over the en­
gines combined to make the machine look smaller and 
lighter than it  really was. As a matter of fact, at 
the weighing-in it was found to be close t o  the weight 
limit. Throughout the race it ran with beautiful 
regularity, and as it swept by the grand stand it ap­
peared to possess excellent steering qualities. 

As to the prospects of the race for the cup in 1907 
being held in this country, we think that, in view of 
the fact that a private course, free from dangerous 
obstruction, is to be secured, we may see the race run 
off here, and run off, moreover, under ideal conditions, 
Although the cup was won by a French machine, 
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7th lap 
27 :41 
28 :21 
28 :04 
28 :10 
28 :22 
3 1  :49 
32 :09 
30 :56 
35 :48 3/5 
40 :26 
37 :36 3/5 
38 :44 
37 :38 
39 :23 4/5 

8th lap 
30 :45 
28 :39 
3 1 :09 
28 :18 
28 : 1 7  
27 :57 
3 1 :44 
30 :49 
34 :07 4/5 
33 :57 3/5 
33 : 1 4  2/5 
Still running 
Still  running 
Still running 

Killed a specta tor and retired. 

9th lap 
27 :54 
29 :06 2/5 
28 :00 
29 :32 
37 :44 2/5 
27 :25 2/5 
35 :58 4/5 
3 1  :21 2/5 
Still running 
S till running 
Still  running 

10th lap 
3 1 :58 
28 :59 3/5 
27 :52 
28 :11 4/5 
29 :29 3/5 
Still running 
Sti l l  running 
Still running 

France was not officially represented, the entries being 
made by owners in a private capacity. An Italian 
car was second in the race, and, of course, the Italians 
have the privilege of running the race off in Italy, if 
they so desire. But it is quite conceivable that the 
attraction offered by a private and special course may 
prove sufficient to make them forego their right of 
location in favor of America. 

The Latest Death Te st. 

Although it is asserted by nearly every practising 
physician that the p ossibility of being buried alive can 
only occur where a medical examination has not been 
made, an eminent German physician and surgeon 
states that a stronger, absolutely reliable guaranty for 
discerning actual death is still demanded, and the de­
mand has been met by the discovery of a new medium 
for ascertaining death with perfect certainty. This 
new death test consists in injecting a solution of 
fluorescine deep into the tissues. I f circulation exists, 
the skin and mucous membranes become very yellow 
and the eyes assume the color of emeralds ; if the 
circulation has ceased, none of these results occur. 
The discoverer proposes that at  least two hours before 
the body is placed in a coffin, such an injection with 
fluorescine be made. I f  life is not yet extinct the 
injection does no harm, and the coloring within a 
short time entirely disappears without the slightest 
injury to the patient. 

,. � . ,  .. 
A New Process for llIaking llIalleable Iron and Steel. 

A new process for directly converting iron ore into 
malleable iron or steel by a continuous system has 
recently been made by two Australians, Messrs. Hes­
kett and Moore. It is claimed that the new discovery 
will effect a saving of 25 per cent in the manufacture. 
The ore is simply concentrated by ordinary methods, 
or if it is magnetic it is separated electrically until 
the pure oxide of iron is obtained. The oxide of iron 
is passed through a revolving cylinder heated by waste 
gases from subsequent operations, and brought in that 
cylinder to a dull red heat. It drops from the cylin­
der to a second similar cylinder, and in the latter it 
is brought into contact with the deoxidizing gas, which 
is forced through and brought into contact with the 
heated ore. The hell ted ore is thus converted into a 
pure iron. Accompanied by and protected by the de­
oxidizing gas, it is passed into a third chamber or 
melting hearth, where it falls into a bath of molten 
iron, and is converted directly into steel o r  'balled up 
as malleable iron. 

. . . , . 
A N ew Book Catalogue. 

The publishers of the SCIENTIFIC AMERICAN have 
had a new Book Catalogue in preparation for some 
time, and it is now ready for distribution. Copies 
a re being mailed to all subscribers of the SCIENTIFIC 

AMERICAN, SCIENTIFIC AMERICAN SUPPLEMENT, and 
AlIIERICAN HOMES AND GARDEN S.  Those who read 
the SCIENTIFIC AlIIERICAN in the libraries of the Y. M. 
C. A., or purchase the paper at newsstands, can obtain 
a copy on application. The Catalogue, will be sent free 
to any address in the world. It contains 112 pages 
and over 5,000 titles and lists. Special attention has 
been given to classification in order to render reference 
easy. We should be pleased to send copies of the 
Catalogue t o  any friends of our readers who may be 
interested in scientific or technical books. 

• • • • • 
If metallic iron is melted along with copper or brass, 

it is sai d that part enters the alloy and becomes 
chemically combined, and the remainder separatei in 
pellets or nodules of the hardness of steel. These 
nodules are the source of much trouble in brass, as 
they injure tools to an alarming extent. 
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The Vacuum Process of Preserving. 

To the Editor of the SCIENTIFIC AMERICAN : 

Referring to the article on the "Vacuum Process of 
Preserving," in your issue of September 8, I take 
pleasure in giving 'you below the answers to the ques­
tions in this article and have added other information, 
which may be of interest to your readers : 

1. Yes. 
2 .  Vacuum pressure will not destroy bacteria. 
3. The d egree of heat required to destroy bacteria 

varies in every variety of fruit or vegetables. 
4 .  Yes ; temperature to destroy bacteria varies ac­

cording to article to be preserved. This process i s  
used in canneries, b u t  it spoils t h e  fine flavor o f  the 
article, and is the reason why canned fruit is inferior 
to the article put up in homes. Fruit to retain its 
fioo flavor should never be cooked twice. 

5 .  Yes. 
6. No. 
7.  We do not know the source of life of germs ; the 

source of life of anything has not yet been discovered. 
8 .  I t  is difficult to classify them, as there is such 

a great variety of germs. 
9 .  None will be destroyed. 
10. No. 
11.  Probably same length of time and same degree 

of heat. 
12. There is n o  such thing as an absolute vacuum ; 

it has never been obtained with pumps or other scien­
tific apparatus. 

13. I d o  not know the exact degree of vacuum 
which has been obtained so far. 

14. They would not necessarily keep. 
15. No. 
16. No ; its action is not suspended. 
17.  Perhaps not indefinitely, but enough to spoil the 

food.  
Your correspondent has evidently been under the 

impression,  which is shared by some canners, that a 
vacuum will destroy germs. To fully understand the 
vacuum process of canning, we must distinguish be­
tween the bacteria floating in the air and those con­
tained in the food itself. 

Every process of canning in vogue so far, even with 
the old style Mason jar, is to some extent vacuum 
canning. The difficulty in opening Mason jars is 
caused by the vacuum which was formed at the time 
the food was put up. 

Fruit and vegetables will begin to ferment almost 
immediately after they have been picked or taken 
from the soil. Tomatoes will ferment quicker than 
other fruits or vegetables, and this is the reason why 

� great many people experience difficulty in preserv­
ing same ; while they are apparently fresh, fermenta­
tion has fJr-ogressed already so far that only cooking 
for a VElry long time will destroy the fermentation. 

To put up fruit in canneries in glass jars and to 
retain its best flavor, the bacteria in the fruit and 
those floating in the air should be destroyed at the 
same time, so as to avoid cooking the fruit twice. 
This can be done by fastening the cover to a jar par· 
t ially, that is, so that part of the air and the steam 
can escape, but the greater part of the steam rising 
from the fruit will come in ( on tact with the cover 
and by condensation drop back into the fruit. 

When the fruit is cooked sufficiently, the cover 
should be fastened quickly, and upon the jar cooling 
off a vacuum will be formed. 

I n  addition to this, there is the air which is con­
tained in the fruit itself, which also becomes rarefied 
during the process of cooking. This rarefied air rises 
to the top when the jar is  COOling and to some extent 
helps to  preserve the fruit. This is  most noticeable in 
preserving apples. A quart jar, which was filled brim­
ful with apples, showed on coolin g a shrinkage to one 
inch from the top, this being caused by the rarefied 
air leaving the fruit and rising to the top. 

Chicago, Ill .  RICHARD MUBR. 
.. I I '  .. 

Sun-spots and Earthquake!!. 

To the Editor of the SCIENTIFIC AMERICAN : 

I see by a dispatch in the daily press that the earth­
quake in Chile on August 16 was foretold by astrono­
mers there, who based their predictions on the con­
junction of Jupiter, the earth, and the moon. The 
prediction was published in the newspapers there on 
the day before the catastrophe. Another dispatch 
from London states that Sir Joseph Lockyer, director 
of the Solar Physics Observatol'Y, KenSington, say/S it 
is  a J::emarkable fact that "the earthquakes in San 
Francisco and Valparaiso synchronized with a sun­
spot maximum, and that in 1894,  when there were 
many serious earthquakes, the same conditions ob­
tained," suggesting that the pOint is well worthy of 
investigation. 

You published three communications of mine four 
years ago-on June 21,  July 26, and September 27, 
1902-upholding these theories that volcanic and seis­
mic actions are partly caused by planetary positions 
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and also by sun-spots ; so then let u s  see how the re­
cent big earthquakes coincide with certain planetary 
aspects, for it is at least remarkable, whether we 
admit a cause and effect relation or not. 

A very close conjunction of Saturn and the m oon 
with the earth, amounting to nearly an occultation, 
took place at 2 :  45 A. M. of April 1 9  last. The big 
earthquake that visited San Francisco-and also this 
pl ace, which is 30 miles distant-and was the severest 
ever known here, took place at 5 :  13 A.  M. of the 18th, 
some twenty-two hours before. 

There was a conjunction of Jupiter and the moon on 
August 15  at 1 P. M., and a close conjunc�lon of Mars 
and Mercury on August 17 at 12 M. The earthquake 
in Chile came at 7 :  52 P. M. of August 16, about mid­
way between the two influences, the first shock last­
ing 4% minutes and the second 2 minutes, and sev· 
eral hundred more were felt during the following 
few days, continuing through the conjUnctions of 
Mercury and the moon and Mars and the moon on the 
18th, full moon and eclipse on the 19th, and moon on 
the equator on the 21st. 

I wish to call your especial attention to the plane­
tary positions of September 2 to 5,  for i f  there is  any 
truth in this theory of the cause of seismic and v ol­
canic disturbances, they should surely be at a maxi­
mum at that period. On September 2 we have full 
moon at 3 P. M., and the occultation of Saturn by 
the moon at 7 P. M. ; on September 4 Mercury is in 
perihelion at 7 A. M. ; a very close conjunction of 
Mars and Mercury occurs at 6 P. M.,  with Mars only 
9 min. north, and the opposition of the great planet 
Saturn with the earth and sun takes place at 7 P. M. 
Seismic, volcanic, and electric disturbances of many 
kinds may be expected on and near these dates ; also 
at new moon, moon on equato r  and perigee, on Sep· 
tember 18, 19, and 2 1  respectively, and at the occulta­
tion again of Saturn by the moon on the 29th at 11 
P. M. 

We are also near the earth's and Saturn's equinoxes, 
both coming at nearly the same time ; hence the un­
precedented seismic unr�st. A dispatch from Berlin 
of August 30 says : "The weekly earthquake report of 
the Geophysical Institute of Goettingen Universit:\, 
shows that there were eight earthquakes last week 
and twenty the previous week. These figures are the 
highest ever recorded." 

Whenever three or more members of the solar sys­
tem come nearly or directly in line with each other, 
or one crosses the plane of another's equator, more 
especially if unusually near to each other, as in "close 
conjunctions and oppositions, equinoxes, perihelions, 
and perigees of the seven planets, moon, and sun, 
el ectrical disturbances seem to be caused throughout 
the solar system. As to how this occurs, the follow­
ing theory may account for it : There is probably a 
perpetual interchange of electrical energy between 
each two members of the solar system-to maintain 
an electrical equilibrium, as it were. (We know that 
sun-spot disturbances are communicated to  the earth 
with the speed of l ight, causing magnetic aberration . )  
Now, electricity travels, of course, along the line of 
least resistance, but as in space the resistance is uni­
form, electricity travels between planets by the short­
est distance-a straight line. Then, when three or 
more planets come in line with each other or the sun, 
there would be more interchanging of electricity than 
usual, and the nearer to each other, of course the 
more so. One planet might have at times more posi. 
tive than negative electricity, and others vice versa, 
or more of both than another planet, and an equili· 
brium would be set up by mutual exchange when they 
came in line. Also, electricity may be supposed to be 
thrown off from a planet in all directions along the 
plane of its equator, hence when this plane intersects 
another planet we have electrical interchange and 
u nrest. All of which reminds us that what we do not 
know about electricity and its behavior under certain 
conditions would "fill a big book," as the saying goes. 

The theory of planetary causes of electrical dis­
turbances is by no , means new or original, as will ,be 
seen by the following extracts from a work on "The 
Sun" by C. A. Young, Professor of Astronomy in the 
University of New Jersey, published in 1881 : 

"There is no question of solar physics more inter­
esting or important than that which concerns the 
cause of this periodicity [of sun-spots] , but a s atis­
factory solution remains to be found.  It has been 
supposed by astronomers of very great authority that 
the action of the planets in some way produces it. 
Jupiter, Venus, and Mercury have been especially sus­
pected of  complicity in the matter, the first on account 
of his enormous mass, the others on account of their 
proximity. De la Rue and Stewart deduce from their 
photographic observations of sun-spots, between 1 8 6 2  
a n d  1866 ,  a series of numbers which strongly tend to 
prove that, when two of the powerful planets are 
nearly in line as seen from the sun, then the spotted 
area i s  much increased. They have investigated es­
pecially the combined effect of Mercury and Venus, 
Jupiter and Venus, and Jupiter and Mercury, as also 
the effect of Mercury's approach to, and recession 

from, the sun. In all four cases there seems to be a 
somewhat regular progression of numbers, though 
much less decided in the third and fourth than in the 
first and second. Loomis suggests that the conjunc­
tions and oppositions of Jupiter and Saturn may be 
at the bottom of the matter." 

I n  your article on "A Severe Earthquake in South 
America" in issue of August 2 5 ,  you mention three 
other severe earthquakes occurring there recently­
the dates being March 27,  April 24 ,  and May 5. On 
referring to the almanac I find : March 27,  7 A. M., 
conjunction of Mars and moon ; March 28, 2 A. M., 
conjunction o f  Mercury and Venus ; April 23, 9 A.  M.,  
new moon ; April 24 , 7 P. M., conjunction of Venus 
and moon ; April 25, 8 A. M., conjunction of Mars and 
moon ; May 5, moon on equator ; May 6 ,  6 A. M., con­
junction of Venus and Mars, Mars north 5 min. There 
are thus seen to be in the first case two earthquake 
causes but nineteen hours apart ; . in

· ·
t
·
he second, three 

causes in less than forty-eight h ours, and in the tliird, 
two strong causes in thirty hours, including a very 
close conjunction. There are but three other dates in 
March-12, 13, and 2 5-when the earthquake-plane­
tary causes are so strong ; four in April-8, 9, 10, and 
18 ; and three in May-17, 23, and 24. 

I would like to see this theory of planetary causes 
fully worked out and tested, by considering not only 
the conjunctions and oppositions as seen from the 
earth, but all lining up of the planets with each other 
or the sun, and also the equinoxes of the planets and 

-prinCipal satellites. A means of accurately predicting 
sun-spots, earthquakes, volcanic eruptions, and elec­
trical disturbances in general might be developed. 

Livermore, Cal. ELMER G. STILL. 

A Motor Vehiele Test. 

"" 

Plans for a commercial motor vehicle test have 
been made by the Automobile Club of America . The 
contest, which will be an economy test, will be held 
from November 7 to 10, the competing machines being 
subjected to different tests on each of these four days. 

The competing cars will probably not be divided into 
classes, but will conform to the same regulations, and 
awards will be made on the basis of the cost of work. 
done per ton mile. If these figures can be obtained 
with a tolerable degree of accuracy they will be not 
only interesting, but of wide industrial value, for one 
of the great difficulties to-day in determining the eco­
nomical utility of the motor vehicle for business pur­
poses is the lack of trustworthy statistics in determin­
ing what similar machines ought to d o  under prac­
tically similar conditions. 

The plan as at present proposed is to require the 
competing cars to run over two routes. One will be 
the long route, extending from the clubhouse to Kings­
bridge, at 230th Street, by way of Central Park West, 
Amsterdam Avenue, and Upper Broadway, return ing 
by way of Sedgwick Avenue, Jerome Avenue, over 
Central Park Bridge, down Seventh Avenue to the 
Park, and then to Fifth Avenue, back to the club­
house. This will be a twenty-mile route. The shorter 
route, of ten miles, will run south down Fifth Avenue 
and Broadway to the Battery, retarning by way of 
West Street, thus taking the cars through the most 
congested traffic sections of the city. 

• • • • • 
The C u rrent Sup'plement. 

The current SUPPLEMENT, No. 1607, opens with an 
article on the flamingo and its queer nest, in which 
article are described the researches ·of Frank M. Chap­
man in Bermuda. Striking illustrations accompany the 
article. Major Ormond M. Lissak describes methods 
of measuring the velocities of projectiles and pres­
sures in cannon. Internal strains in iron and steel 
are discussed by ' Henry D. Hibbard. Those who are 
interested in the new alcohol law will, n o  doubt, wel­
come the publication of a digest of the regulations 
which have recently been issued by the Internal 
Revenue-regulations wJlich will definitely settle in 
what manner alcohol may be made and denaturized 
under governmental supervision. The work of the 
Reclamation Service is  described and illustrated. 
Percy H. Thomas discusses some fundamental char­
acteristics of mercury vapor apparatus. The Atkins 
dry process of generating acetylene gas is described 
by the English correspondent of the SCIE;,,!TIFIC AMER­

ICAN with the help of diagrams and photographs. A 
50-horse-power four-cylinder Crossley vertical oil  en­
gine with a new system of governing forms the sub­
ject of  an interesting article. The usual trade notes 
and formulre will be found in their accustomed places. 

A parliamentary return has been obtained by S ir 
Charles Dilke giving the numbers of submarines built 
or in course of construction for the leading naval pow­
ers. France stands at the head of the list with 39 

ouilt and 50 in course of construction ; Great Britain 
stands second with 2 5  built and 15 on the stocks ; Rus­
sia's figures are 13 and 15 ; United States 8 and 4 ;  
Italy 2 and 4 ; Japan 5 and 2 ;  and Germany has one 
submarine in course of construction, 



THE CANADIAN PACIFIC RAILWAY COMPANY'S 

IRRIGATION PROJECT. 
BY KITTREDGE WHEELER. 

The Province of Alberta, which is seven hundred 
miles long and four hundred miles wide, is situated 
west of Saskatchewan, east of British Columbia, and 
n orth of Montana. The southern part of this great 
province is called Sunny Alberta, and the name is well 
earned. It  is a land of mild winters and of perennial 

A Standard Highway Bridge. 

sunshine. The soft kiss of the Japan current and the 
warm breath of the Chinook winds are felt through its 
sheltered valleys and over its open plains, and horses 
and cattle range at will the winter through without 
being fed or sheltered. 

The main water supply is the noble Bow River, 
which heads the Great Divide well up in the very 
h eart of the Rockies, whose peaks are covered with 
perpetual snow ; whose deep and rugged chasms are 
the glacier's home, and therefore the source of an in­
exhaustible water supply-the winter's store for sum­
mer's need. Unlike many other rivers, the banks of 
the Bow are not deep-cut below the plain, but are near 
the limds to be irrigated, and the supply at low water 
is more than double the demand. 

In Canada all the rivers belong to the crown, and 
are " under the . immediate supervision of the govern­
ment ; they are measured and meted out by govern­
ment officials, so that the water right is as good as 
the land title, and the stipulated supply is guaranteed 
with both. 

The great tract to be irrigated by the Canadian Pa­
cific Railway Company lies in southern Alberta be­
tWeen Calgary and Medicine Hat. It is one hundred 
and fifty miles in length and forty miles in wIdth, 
lying between Red Deer River on the north and the 
Bow River on the south, and through its very center 
runs the iron way of the Transcontinental Railway. 

This great irrigation block is the largest individual 
block on the continent, comprising over 3 ,000,000 of 
acres, and it presents the happy comb,nation of irrig-

Scientific American 
able and non·irrigable areas in desirable proportions 
for grazing and crops, for ordinary and intensive 
farming. 

In laying out this undertaking, the block has been 
subdivided into three main divisions of eastern, cen­
tral, and western sections, containing about 1,000,000 

acres each. The irrigation development is b eginning 
with the western section. 

The great plain comprising the block has a natural 
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sive undertaking. The engineering surveys have been 
rigidly scientific and exhaustively performed, the con­
tours of the entire western secti on being l ocated to 
5-foot intervals. In the two remaining sections of 
over 2,000,000 acres it is intended to complete the 
topographical surveys to show contour elevations with­
in the remarkably close scale of one foot, and in 
all the sections the maps issued show the exact acre­
age of irrigable land on each farm. 

Headgate of the Main Canal. 

incline from west to east of some eleven hundred feet, The total excavation in the main canal of the west-
and lends itself readily to the location of the great ern section was approximately 2,500,000 cubic yards ; 
canals and secondary ditches. The main canal of the secondary canals A, B, and C about 5,000,000 cubic 
western section heads in the Bow River, about two yards, and in the distributing ditches 750,000 cu-
miles east of Calgary, and is 17 miles in length ; it is bic yards, making a grand total excavation for the 
60 feet in width on the bottom and 120 feet wide on western section of 8,250,000 cubic yards. At one point 
the water line, and it carries 10 feet of water. It  term- it was necessary to cut away the top of a jutting cliff 
inates in a natural reservoir 3 miles long, lh mile 1,000 feet long, 180 feet wide and 100 feet deep. 
wide and 40 feet deep. From this reservoir extend Steam shovels and small construction locomotives 
the secondary canals A, B, and C, which are 30 feet were used in excavating the large canals and ditches, 
wide at the bottom and 60 feet at the water line, and and in carrying out the earth, and, wherever possible, 
these carry 8 feet of water, and their combined l ength elevating graders were used, employing steam and 
is 150 miles. From these secondary canals the distrib- horse power. In the construction of banks the great-
uting ditches run over the plains, aggregating in the est care and skill have been shown. The porous sur-
great western section alone a total length of some 800 face soil has been stripped off and the harder clay 
miles, making a grand total for the western section of and excavated soils have been used for . filling in d e-
967 miles of main water channels, exclusive of the · pressions and building the banks. In building the 
farmer's laterals. ," 0 "  " ' 'c-_ .. banks the soil was put on in layers, wetted down, and 

In most other irrigation projects on this continent then packed by rollers to make them strong and 
the general plan has been to carry water in a second- water-tight, so there is little danger of breakage or 
ary canal or ditch to a point near a considerable area loss from seepage. The soil through which the canals 
to be irrigated, and then leave the farmers to combine are dug is very hard and clayey, so there is little seep-
in digging " and maintaining ditches, at their own ex- age or erosion. 
pense, to deliver the water to their several farms ; but The intake receives the water, as has been stated, 
this company is making the signal departure of carry- from the Bow River some two miles below Calgary, 
ing the water direct to each individual farm, leaving and when the water . was first let on, although only two 
nothing for the farmer to do but to open up the small of the twenty headgates were open, that is, only one-
furrow laterals on his own lands. tenth part of its possible flow, yet in the very short 

The construction of the canal in the western sec- space of forty-six hours the water had reached the 
tion with its hundreds of miles of secondary canals ' extreme end of the main canal, a distance of seventeen 
and distributing ditches has been a large and expen- m iles. and the difference of level at the intake and the 

A Huge Cut on the �Iain Canal , 

THE CANADIAN PACIFIC RAILWAY OOMI'ANY'S IRRIGATION I'ROJEOT. 
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end of the canal was only one inch. This was a re­

markable showing, and speaks well for the engineer­

ing skill displayed in locating and constructing the 

canal. 

A large amount of heavy timber has been used in 

the construction_ At the great intake just below Cal­

gary, for the protection of the headgates, a double 

Scientific American 

that the water is being supplied to the farmer in this 

great scheme at 50 cents per acre per annum, the duty 

being 1 cubic foot per second, flowing continuously, for 

150 acres, and in selling irrigable land an allowance of 

10 per cent of the area is made for the space to be oc­

cupied by farm buildings, etc. Demonstration farms 

have been opened in the western section, and next year 

The abundant water supply, the easy slope of the 

land, the rich and level country through which the 

great canal runs, with all the possibilities of the most 

diversified farming, the happy combination of grazing 

and irrigable lands in the same quarter section, the abo 

solute security of the water right from the CrOwn, 

and the supply of water needed during the irrigation 

Team Excavations on the 11lain Canal. .Along the l\'Iain Canal. 

row of heavy piling has been driven along the river'S 

front for several hundred yards_ Farther down the 

main canal a large spillway has been introduced by 

means of which, in case of needed repair, or for any 

other cause, the water can be entirely drained off into 

the Bow River. 

At several points on the main and secondary canals 

the slope of country necessitated the construction of 

falls or "drops" which carry the water safely to the 

levels below, without erosion of sides or bed. 

A Steam Excavator at Work. 

If the same proportion of mileage and 
excavation obtains in extending the irri­
gation system through the· central and 
eastern sections of the block, this scheme 
will ultimately embrace a total of 2,900 
miles of canal, and the excavation of the 
enormous mass of 24,750,000 cUbic yards 
of material. 

The Bow River has an abundant 
natural storage, not only in the deep 
snows and mighty glaciers of the Rock­
ies, but also in the many mountain lakes 
which pour their overflow into the river. 
Devil's Lake alone is 12 miles long,

· 
¥z 

mile wide, and 40 feet deep, and its great 
basin is available for storage. In addi­
tion there are many other places where 
the storage of enormous bodies of water 
can be effected, but the river has in 
itself a capaCity of 6,000 cubic feet per 
second during the irrigation season. 

It may be of special interest to note 

will show the wonderful possibilities of the irrigation 

of land under this canal in southern Alberta. 

In comparison with other irrigation undertakings 

the project of the Canadian Pacific Company is the 

largest on this continent and ranks with the great ir­

rigation schemes of the world. I have ridden on don­

keys or walked on foot over the rich irrigation strip 

of old Egypt, but Egypt, from Cairo to the First Catar­

act of the majestic Nile, is small compared with the 

great domain contained in this irrigation block. 

season guaranteed by the Dominion government-all 

these conditions promise a bright future for irrigation 

in southern Alberta. 

It is filling up rapidly with farmers from the West­

ern and Central States. Ninety-five per cent of the 

present settlers in this part of the province are Amer­

icans. This great irrigation block has room for half 

a million people and a capacity to feed two millions. 

The Canadian Pacific Railway has intrusted the de­

velopment and completion of this great project to 

Mr. J. S. Dennis, a well-known civil engineer 

of the Dominion, now assistant to the sec­

ond vice-president of the road, and his skill 

and indomitable determination have had 

much to do with its present realization and 

its great future possibilities . 

.. � .... 

A steel-making company in Indiana has 

given the largest single order for gas en­

gines ever placed by one company. It is 

for eight gas engines of 3,COO horse-power 

each, capable of delivering 30,000 cubic feet 

of free air per minute to the furnaces which 

produce the blast-furnace gas, which, in 

its turn, is also used to operate the en­

gines. 

Headgate and Piles for Protecting the Banks of tbe River. 

TE!: OANADIAN PAOIFIC :RAILWAY OOMPANY'S IRRIGATION PROJ'ECT. 
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AN ELECTRIC POWDERLESS, SMOKELESS, FLASHLESS, 

AND SOUNDLESS GUN. 
BY OBED C. BILLMAN. 

While but two patents have been iss\J.ed by the 
United States Patent Office for electro-magnetic guns, 
and these within the past two years, yet it  appears that 
scientific men gave this problem their attention a num­
ber of years ago. 

In 1 8 4 5 ,  Charles G. Page, of the Columbian ( now 
George Washington ) University, Washington, D. C., 
wrote an article, which was published in the American 
J ourna� of Science and Art, vol. 49, 
page 132, in which he state d : 

"Another curious instrument is the 
galvanic or magnetic gun. Four or 
more helices arranged successively con· 
stitute the barrel of the gun. which is 
mounted with a stock and breech. The 
bar slides freely through the helices, 
and by means of a wire attached to the 
ends toward the breech of  the gun, it 
makes and breaks the connection with 
the several helices in succession, and 
acquires such velocity from the action 
of the four helices. as to be projected 
to the ( '  ,tance of forty or fifty feet." 

Scientific American 
rying capacity of the solenoid-is required, and hence 
the temperature of the solenoid will be raised to a 
pOint sufficient to destroy it. 

Prof. Birkeland attempts to overcome these difficul­
ties by supplying an abnormally heavy current to a coil 
and then cutting off the current from the coil before 
the temperature of the coil has reached such a point 
as to injure or destroy it, claiming that the rate of 
increase of the temperature depends upon a number of 
factors other than the current. 

Mr. Foster says, in the specification of his patent : 

THE FOSTER ELECTRO-MAGNETIC GUN. 
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floating, a great white mass, so bulky that the boat­
man who saw it told me that not only could he not 
take it aboard, but it was so huge that he could not 
tow it in. The arms of this specimen he described as 
being as large as a man's leg, and doubtless this ten· 
armed devil fish attains a length of one hundred feet 
and a weight of several tons. 

The keeper of the Avalon zoological station, who 
had an uncanny experience with a large devil fish, or 
octopus, related the incident to the' writer. He said : 
"I was fishing at the time with several partners out 

of San Francisco. It was our custom 

The primary principle involved in the 
construction of these guns consists in 
impelling the projectile by the magnetic 
action of a solenoid, the sectional coils 
or helices of which are supplied with 
current through devices actuated by the 
projectile itself. In other words, the 
sections or helices of the solenoid pro-

The projectile is impelled by the magnetic action of a solenoid, the sectional coils of which are supplied with 
current through devices actuated by the projectile Itself. 

to go out to the banks around the Faral· 
lones and try for deep-sea fish. It was 
a rough place, nearly always blowing 
half a gale, foggy and dangerous, and 
often we had to l et lines go and run 
in to lie in the lee of the rocks. One 
morning I was hauling in the trawl 
when it stopped coming. I thought I 
was foul of a rock, so pulled hard, and 
after a while felt it give and begin to 
come up, but very heavy. It's. slow 
work hauling · in a trawl, taking off a fish 
and killing sharks that get hooked, and 
it  was some time before I got what I 
supposed was a rock. I had just taken 
a turn about a rowlock with the line, 
to rest, when it  sagged, and l ooking 
over I saw a great mottled ball out of 
which shot a long arm that took hold 
o f  the gunwale and held on. We often 
caught devil fish, and there was a de-

duce an accelerated motion of the projectile by acting 
successively upon it .  

A principle somewhat similar is involved in the 
construction of electro-magnetic rock drills and dis­
patch tubes. Patents granted to Marvin, Nos. 3 6 1.829 
and 368 ,405 ,  are instances of the former, and patent 
No.  259,817,  granted to Cheever, is  an instance of the 
latter. 

In the electro-magnetic rock drills, the plunger is 
moved by the action of a sectional solenoid, through 
the coils of which current is supplied through contacts 
closed by the plunger itself. 

The electro-magnetic dispatch tube consists of a car­
rier or dispatch tube surrounded by a series of coils 
or helices, a galvanic battery having one pole perma­
nently connected with one end of the coils or helices 
by a series of branch wires, the other end of the coils 
or helices being left open circuited, a traveling carrier 
provided with circuit-closing devices for completing 
the circuit between the open ends of the helices, and a 
conductor connected directly to the other pole of the 
stationary battery. 

Aii advance sheet of Consular Reports, dated Febru­
ary 27, 1902,_ contains an account of an electro-mag­
netic cannon in Sweden, as given in a report by Consul­
General Bordewich, under date of "Christiania, Janu­
ary 2 5 ,  1902 ."  

"Prof. Birkeland ( who two years ago was sent by 
the government to northern Norway to study magnet· 
ism, the aurora borealis, and cloud formations ) is 
engaged in the construction of a cannon with elec­
tro-magnetism as the motive power in place of ex­
plosives. A small model of the invention throws pro­
jectiles weighing a pound with great force." 

A pat.ent was issued to Kristen Birkeland, 
of Christiania, Norway, for the invention 
above referred to, March 15, 1904,  No. 754,-
637 ,  and this was the first p atent issued by 
the United States Patent Office for an in,ven­
tion of this class. 

The application of Birkeland was filed 
January 2 ,  1902,  and Samuel T. Foster, Jr., a 
native of this country, residing at Victoria, 
Tamaulipas, Mexico, having read the account 
of the Birkeland invention, as referred to in 
the Consular Report, filed an applica tion for 
Letters Patent December 10, 1902,  but owing 
to the difference in the construction of the 
guns disclosed in the two co-pending appli­
cations, no interference was declared. 

The broad claims originally filed by Mr. 
Foster were held . to be anticipated by the 

"All projectiles used in this gun must have magnetic 
properties, and prOjectiles of iron or containing large 
portions of iron are preferable. That projectile hav­
ing the greatest magnetic permeability is most suit­
able for this gun." The Foster gun is very simple and 
comprises a barrel surrounded by a series of coils or 
helices, a series of openings arranged along the barrel 
and provided with insulated walls, a series of con­
nector-plugs mounted in said openings and ' normally 
adapted to be engaged by the projectile, a series of 
springs mounted in said openings and adapted nor­
mally to hold the connector-plugs in contact with the 
insulated walls, and an electric generator connected 
with said helices and barrel. 

In this way means are provided for energizing and 
de-energizing the coils or helices in regular sequential 
order by the projectile completing and breaking their 
circuits and for automatically keeping the center of 
their eler>tro-magnetic field just ahead of the projec­
tile until it has reached the center of the last elec-
tro-magnetic field.  When the projectile has reached 
the last electro-magnetic field, means are also pro­
vided for open ing the battery circuit and releasing the 
projectile of all further electro-magnetic action of the 
gun. 

. . .  , .  
PHOTOGRAPHING A DEVIL FISH-THE CHAMELEON 

OF THE SEA: 
BY CHAHLES FREDERI;CK HOLDER. 

The strange spiderlike creature known as the octo­
pus or devil fish comes of an ancient lineage. Its 
family tree includes shelled animals whIch held sway 
in the Silurian sea millions of years ago. The late 

mand for them in the market, so I tried 
to pull it  up ; but another arm came up, as big as my 
own, While another crept over the side near my part· 
ner, who started up, shouting that it was coming 
aboard. I looked over and saw a great red mottled 
mass hanging to the bottom of the boat ; then I 
reached for a knife-a kind of cleaver-my partner 
doing the same. The devil fish was caught by several 
of the trawl hooks, and tried to fasten to the boat 
to get rid of them. Its arms shot out of the water 
l ike fingers, and when I saw one the size of my arm 
and growing bigger near the base, I didn't wait, but 
slashed at them right and left, cutting them on the 
rail. Some of the tentacles near the body looked as 
big around as my leg, and the whole arm or feeler was 
nearly twice as long as a man. The arms were prob­
ably twelve feet long, anq the. body two or three times 
the size . Of a mail:s h'

ead . The whole mass was so 
big that we were glad to chor :� to pieces as it came 
aboard, and then to punch it away from the boat 
with oars and get rid of it ; it was too heavy to take 
aboard, especially in a seaway." 

A number of large devil fishes have been taken near 
Tacoma, and when spread upon the grass are seen to 
be formidable creatures, with their enormous button­
like suckers, which combined constitute a power suffi­
cient to drown men in the open water. Monterey .has 
produced a number of large specimens which would 
terrify strollers along the weed-covered rocks at low 
tide. 

I t  was my good fortune to have under examination 
at Avalon, Santa Catalina, at various times, several 
large living devil fishes and a squid, the latter eight 
feet in length. The devil fishes were first noticed on 

Journal article above referred to, but a , patenl 
was finally allowed and issued to him Febru­
ary 6, 1906, for an electric gun, No. 811,91 3 ,  

A Sixty-pound DevIl Fish so Powerful 'fhat One Man Could Not 
Tear Its Arms from the Boat. 

a point of rocks at the north end of Avalon 
Bay. I was lying on a rock watching the 
movements of some land crabs which kept 
retreating from the water as the tide rose, 
when SUddenly a crab dashed frantically from 
the water, and out after it "galloped"-there 
is no other word for it-a devil fish nearly 
two feet across. The animal continued the 
chase a short distance, lifting its tentacles in 
the air in a sort of overhead motion, then 
finding the pursuit hopeless it withdrew, with 
the peculiarly unpleasant writhing, gliding 
motion characteristic of these animals, and 
upon reaching the water stationed itself just 
at the edge, so mimicking the color of the 
bottom that when I glanced away and looked 
suddenly back, I could not at once distin­
guish it. This devil fish had the appearance 
of a cat watching for mice, and when a crab 
was seen it would shoot out a long, attenu­
ated tentacle and attempt to seize it. By 
carefully insinuating my way to the water's 
edge I quickly grasped the specimen, and 
after a short struggle tore it from the rocks 

the second patent issued in the United States PHOTOGRAPHING A DEVIL FISH-THE CHAMELEON OF THE SEA. 
for an invention of this class. One of the 
practical difficulties encountered in the construction 
of a practical electro-magnetic gun arises from the 
fact that the modern methods of electrical calculation 
would indicate that in order to obtain service veloci­
ties with service, ' projectiles an enormous number of 
windings would be required, ' thus involving the use 
of a barrel whose length would be prohibitory. 

Another d ifficulty arises from the fact that in order 
to give the projectile a service velocity, without an 
enormou s number of windings, an abnormally heavy 
current-that is to say, a current beyond the safe car· 

Prof. Newberry, of Columbia University, referred to a 
certain Ortho8ceros titan which may have weighed a 
ton-a t orpedo-shaped creature with a shell twenty 
feet in length, which doubtless played havoc among 
the denizens of the abysmal regions of ancient seas. 
Again, there were others, with nautilus-like shells, as 
large as a cart wheel ; and the most forbidding living 
animal to-day, the one shrouded by the greatest mys­
tery, is the giant squid, a cousin of the octopus, which 
lives in deep water, only occasionally being found, as 
was one recently, off the Southern Californian coast, 

and secured it. At various times I had from three to 
five devil fishes in an inclosure, where I could watch 
them change color and test their strength. In con· 
finement, if the tank bottom was dark, they assumed 
various tints, generally a dark reddish brown ; but 
the largest one was a tiger-like creature, about three 
feet across, with a ground of livid white covered with 
black or dark gray blotches, giving i t  a truly fiend­
ish appearance, especially as the eyes were conspicuous 
and appeared to emit lambent gleams. The change of 
color was marvelous in its rapidity. In a special tank 
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in which two of these prisoners were confined they 
occupied the corners, facing outward, with arms either 
coiled under or above them. At any offensive move­
ment on my part, presenting my hand under water, 
the color scheme would change. A blush appeared to 

Scientific American 
me; but with the tiger, the black and white chameleon, 
him of the stripes, spots, and blotches, the approach 
of my hand under water was a menace, and all his 
movements were essentially cat- or tiger-like. Perhaps 
you have seen a lynx, wildcat, or mountain l10n creep-

danced, floated, or poised, uncertain which way to go, 
then dropped to its corner again, rendering itself ao 
inconspicuous as possible. 

Again I retreated, to allow the photographer to re· 
load with another plate and refocus ; the big devil fish 

Upper Surface of a Devil }'ish Measuring 20 Feet. Under Surface of the 20·Foot Devil Fish. 

pass over the entire surface ; and in a large squid I 
can only compare it to heat lightning, a rapid and 
continued series of flushing and paling, ' from deep 
brick red to gray. It was very evident that the ani­
mals differed much in pugnacity. Some did not resent 

Devil Fish About to Leap. 

my touching them ; others merely threw a tentacle in 
my direction, while one never touched me, ' but directed 
its siphon at my hand under water and sent a violent 
current in that direction, apparently endeavoring to 
blow my hand away. It  was fascinating to observe 
the "range" this water gun had, and h ow by seeming 
intuition the devil fish 
could direct it at my 
hand as I slowly moved 
it about while. attempting 
to attract the animal's 
attention in an opposite 
direction. The assump­
tion was almost irresist· 
ible that the Siphon, that 
is well shown in the fig­
ure, just beneath the 
eye, had a sense of its 
own, and could be direct­
ed at my hand and made 
to follow it while the 
eyes of the octopus were 
looking in another direc­
tion_ But the' latter are 
elevated, and doubtless 
not a move of m y  hand 
(a supposititious enem y )  
which was passed about 
and around it in the 
tank was lost to this un­
canny chameleon of the 
sea. 

Ing upon its prey or preparing to jump when treed. 
There is a concentration of legs, trembling muscles, 
constant stepping of the feet in a limited area, bend­
ing of the back and switch of the tail, long or short. 
In this devil fish eight arms coiled about it like snakes 

trembled and vibrated as I thrust my hand down 
into its den. Colors raced over it as I bent over 
and watched it closely from the outside, where I 
could see through the polished plate glass every 
movement, throb, and change. At a distance of 
eight inches I could feel the curious current of 
water shot at my hand by the torpedo-like siphon ; 
see the delicate weed in the water blown aside;  and 
as my hand approached nearer and nearer the octo­
pus crouched low, like a cat, its eight arms fum­
bling inanely, a trembling, Medusa-like object. 
Nearer came my hand, and like a flash of lightning, 
so sudden that it was startling, the octopus shot 
out one of its arms, that like a snake or lariat 
seemed to be flung at me, the rings of the end 
suck€rs striking my hand sharply, the entire ani­
ma.} s]}ringing forwarti, as shown in our illustra­
tion, the photographer, who had placed his camera 
for the purpose of taking some characteristic poses, 
catching the animal just as it was about to s]}ring. 
To brace itself, it threw one arm to the right, one 
below, one to the left, fastened by many suckers 
to the glass, while two others, as the sequel will 
show, seized its companion. 

I now gradually withdrew my hand from what 
\ may be considered the attack, to allow the photog­

rapher to insert a plate. This accomplished I 
again advanced my hand, and doubtless to the devil 
fish the situation was momentous and alarming. 

It crouched a moment, mOVing forward and back, then 
launched itself bodily at the enemy ( my hand ) ,  strik­
ing it with several tentacles, dropping back quickly 
and crouching for another spring, the action so sud den 
and forceful, so startling, that the corner octopus 
sprang into the clear water and for a moment literally 

meantime crouching and spreading itself out, color 
melting color, tint, and shade over its broad baci" 
directing its siphon stream at its companion. All 
being ready, I again advanced, pointing my finger at 
the animal and moving to within a foot of it. I could 

Two Fighting Devil Fishes Preparing to Spring at 
Each Other. 

see it darken, take on a deep red hue, and then it 
flung itself bodily at my hand, and endeavored to cover 
it by a peculiar encompassing motion designed to 
smother it. A crab or fish is taken in this way, the 
web 'being spread over it, shutting the victim in its 

arms, and the scores of 

This . devil fish, that 
flushed and danced about 
in the watel', assuming 
strange postures - now 
crouching in a corner, 
now pOised midway-was 
in a sense indifferent to 

Holdin", the Devil }'ish to be Photographed. Ready to Spring. 

suckers forcing it to the 
mouth, where the nip­
ping black parrot-like 
beak is brought into 
play. But the smother­
ing action is invariable ; 
suggestive and horrify­
ing . if we imagine it at­
tempted by an animal 
thirty feet across. To 
meet this leap, holding 
the hand steady, and 
grasping the octopus, 
is a nerve-test to a 
novice. I confess that 
it  was distinctly dis­
agreeable to me, though 
I h ave caught and han­
dled many of these ani­
mals of various sizes ; 
but I held the devil fish 
while the photographer 
took a third picture, 
showing the duel a sec­
ond after the contact. 
The octopus had envel­
oped my entire hand, and 
by grasping it firmly I 
pressed my little finger 
over its bills, my palm 
over its eyes, and held it 
with all my strength, PHOTOGRAPHING A DEVIL FISH-THE CHAMELEON OF THE SEA. 
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The animal held me tightly with one tentacle over my 
thumb, another through my fingers, and bracing itself 
by throwing out three anchors below, which caught 
the bottom and two sides of the tank, and three behind. 

I now endeavored to complete my pseudo-victory 
by lifting th e  octopus, but I could not tear this small 
animal from the sides. The devil fish held on, pump­
ing a stream of ink at me in its rage. By using my 
other hand I finally succeeded in prying it o ff ;  then I 
pretended to be caught and tried to release it. But 
the warlike chameleon of the sea would have none of 
it. It threw its tentacles about my hand, pulled it 

A BOAT DRIVEN BY PADDLE-CHAINS .  

slowly down into t h e  corner, covered i t  as well as i t  
could, b u t  d i d  n o t  bite m e .  If my hand h a d  been a 
crab, fish, or other octopus, it would have been attacked 
and bitten, but for s ome reason it did not attempt it ; 
in a word, the animal was perfectly harmless, which 
I knew ; there was only a slight scratch on my hand 
to tell the story, and this was received when I 
wrenched it away. 

This was a l aughable conclusion to the threatening 
and warlike movements of the octopus. The animal, 
in point of fact, was a "bluffer," and well calculated 
to demoralize one not acquainted with its limitations. 
I know of no animal that has the power, by mere 
attitudinizing and the assumption of menacing ges­
tl,lres, to inspire the same degree of horror in the spec­
tator not familiar with it. This VI"aS illustrated when 
I requested an attendant when displaying this octopus 
to explain to visitors that it  was perfectly harmless, 
then to enrage it, and ask spectators to take it out of 
the. tank and place it in another, a substantial induce· 
ment being offered in one instance. But among the 
many observers not one could be found who would 
touch the quivering, color-changing creature pOised for 
itS"oharmless spring ; the terror inspired was complete 
and intense. 

APPARATUS FOR MIXING DIFFERENT GRADES OF RICE. 

Pictured in the accompanying engraving is an appa­
ratus for blending different grades of rice or other 
cereals. The design of the apparatus is such that the 
blending is effectively accomplished in a very simple 
manner without the use of power-driven machinery. 
It comprises essentially a series of feed hoppers for 
the different grades of cereal, a large receiving hopper 
into which the feed hoppers empty, and a mixing 
chamber into which the receiving hopper discharges.  
The mixing chamber has the form of a l ozenge, and 
the interior is provided with a grid or a series of 
transversely·extending bars of triangular cross·section, 

APPARATUS FOR MIXING DIFFERENT 
GRADES OF RICE. 

which are so 
spaced as t o  
form passages 
for the rice to 
insure a thor· 
ough mixing. 
The series of 
bars also forms 
a l o z e n g e ·  
shaped figure, 
but its sides 
are not paral­
lel with the 
c h a m  b e r, s o '  
t h a t  tapered 
channels a r e 
provided b e  -
tween the grid 
and the cham­
ber which, at 
the top, assist 
i n  crowding 
t h e  r i c e  
through t h e  
grid and at the 
b o t  t o m  flare 
open to accom­
m o d  a t e  the 
flow. The lower 

Scientific American 
end of the chamber is formed with a spout adapt­
ed to guide the · cereal into a bag or other 
receptacle. A g;J,te is provided in the lower end 
of the receiving hopper, whereby the operator can con­
trol the flow of the grain. It will be noted that the 
liars are not promiscuously distributed in the mixing 
chamber, but that there is a method in their arrange­
ment. They are set in horizontal rows, the bars in 
one roVl" alternating with those in the next row above 
or below, and each bar set with its lower face horizon­
tal, so that the other two inclined faces serve as deflec­
tors for the grain . . The materials fl ow d ownward by 

their own gravity and, consequently, 
no power mechanism is required. A 
patent on this improved mixer has 
been granted to Mr. P. M. Lyons, of 
Gueydan, La. 

• • •  
A NEW METHOD OF PROPELLING 

A SHIP. 
Instead of employing the conven· 

tional screw propeller or the paddle­
wheel, Fenelon Pelissier, of Gona­
ives, Hiaiti, has hit upon an entirely 
different principle, which he has pro­
tected by a patent. 

Mr. Pelissier uses two endless 
chains which pass around the hull 
from bow to stern, and which carry 
blades. The chains in question run 
in and out of openings in the hull, 
fore and aft, and are guided by 
sprocket wheels. In order to drive 

the chains by the ship's engine, sprocket wheels are 
provided within the hull, which sprocket wheels are 
carried on a shaft connected with the engine shaft. 
Thus it is possible to drive the ship continuously. 

In order to guide the chains effectively, special keel­
sons are employed, so formed as to c onstitute chain­
runs, as shown in one of our sectional views. 

The chains on opposite sides of the craft are driven 
independently from the engine. In order to turn 
quickly, one chain may be driven forward, and the 
other toward the stern. In order to move forward or 
astern, b oth chains are driven in the same direction. 

A special arrangement has been devised for apply­
ing the invention to existing ships. 

. I .  I • 
Fireproof Celluloid. 

A procefiS ):las recently been invented for rendering 
celhiloid non-inflammable. Inidts broad principles the 
process may be said to consist of introducing 
into the mass of celluloid, when it has reached the 
highest degree of fluidity during its manufacture, 
a certain quantity of a salt, such as phosphate, bi­
carbonate of ammonia, or magnesium, or still others. 
These salts possess the property of giving off under 
the influence of heat a great quantity of gas, which 
stops the progress of the combustion. It is claimed 
that quantities of un inflammable celluloid can be 
manufactured by the new process into any form and 
size desired. 

. ' . .  -
Feeding Cattle on Sugar. 

Recent statistics show considerable progress in the 
employment of "doctored" sugar for the feeding of 
cattle. The consumption, which reached 50,000 pounds 
at the end of December, 1905,  rose to 200,000 pounds in 
January, 1906. If this custom were general, 500,000 

tons o f  sugar would be consumed annually, s ay half 
of the present production, giving every day 100 

grammes ( 3 .5 ounces ) of sugar per head of black cattle. 
The sugar can be doctored only within the inclosure 
of the sugar-refinery and under the conditi ons deter­
mined by a regulation of the public administration. 
To 100 kilos ( 220 pounds ) of sugar are added 2 kilos 
( 4.4 pounds ) of salt and 20 kilos ( 44 pounds ) of oil· 
cake, or of any powder whatever approved by the ad­
ministration. This mixture circulates freely and is 
sold at from 20 to 22 francs ( $4.00 to $4.40 ) per 100 

kilos, say about the price of the oats, with which, at 
the m oment of serving, it  is mixed in the proportion 
of 20 per cent. Thus 1 ,000  kilos of oats and 200 kilos 
of sugar will give 1,200 kilos of sugared oats, which 
will be distributed, for example, at the rate of 8 kilos 
instead of 10 kilos of pure oats. This fod der, there· 
fore, is economical. For oxen the sugar is mixed with 
chaff. Doctored sugar is beginning to be used also for 
the disinfection of stables, for its combustion gives a 
plentiful release of formol. 

MEANS FOR FACILITATING THE CLEANSING OF 

STREET CATCH BASINS. 
In place of conducting the water of the streets 

directly into the sewer . main, it is customary in large 
towns to provide catch basins at intervals into which 
the gutters drain. These basins are then connected 
by siphons with the s ewer main, so that when the con· 
tents rise above a determinate level, they will be 
drawn off through the siphons. Heretofore the only 
means of cleaning catch basins has been to dip out 
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the contents in bucketfuls and convey them to some 
�ther basin, whence they are Siphoned off into the 
sewer after the necessary level has been reached. 
'This method of cleaning the basins is both laborious 
and expensive. H owever, a new form of siphon has 
recently been invented by Mr. William H. Engelbrecht, 
of Prince Bay, N. Y., which simplifies the cleaning pro­
cess. This siphon is shown in the accompanying en­
graving. It will be observed that the shorter leg, or 
that ptJrtion of the Siphon which enters the baSin, is 
formed with. a d ouble channel or passage, one channel 
lying above the . other. The upper channel is provided 

I1EANS FOR FACILITATING THE CLEANSIN G OF STREET 
CATCH BASINS. 

with a funnel mouth opening upward. In use the con­
tents of the basin are dipped up and poured into this 
funnel, whence they flow down the longer leg of the 
siphon to the sewer main. The upper passage is so 
designed as to form a trap or water seal, . so that after 
cleaning out the basin a quantity of clean water is 
emptied into the funnel, to clear the trap of foul liquid 
or sediment, and provide an effective seal against the 
escape of sewer gas through the siphon into the basin. 

. 4  . . . 
SOUND DEFLECTOR FOR PIANOS. 

It does seem rather odd that the source of music in 
a piano should be c ompletely . b oxed up in a case, s o  
that the sound waves must first penetrate the case 
before they can reach our ears: To be sure, some 
pianos are provided with a . sVi'Inging front, and a 
hinged lid ,at the top, wllich ��y be opened to pre· 
vent c omplete muffling of the sound ; but the sound is 
deflected downward by the hinged front, or passes 
directly up to the ceiling when the top of the case is 
open. In the accompanying engraving we illustrate a 
d evice which may be placed over the open top of the 
piano to d eflect the sound waves issuing therefrom, 
and direct them to the audience in the room or con­
cert hall. The deflector is a very simple device of 
ligh t  construction, comprising two end boards con· 
nected by a curved back of such form as propei-Iy to 
direct the sound into the room. The end boards are 
formed with cushioned flanges adapted to rest on the 
side walls of the piano case, while the curved back is 
formed with cushioned extension, which fits between 
the side wall and thus prevents lateral displacement. 
In consequence, the deflector does not need to be fast· 
ened in place, but may be readily set in p osition or 
removed without operating any fastening means. By 
its use the full volume of sound passes in concen· 
trated form into the room without being diffused. 
A patent on this sound deflector has recently been 
secured by Mr. T. W. Freeborne, of 228 Spring Str �et, 
Newport. R. I. 

SOUND DEFLECTOR FOR PIANOS. 
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RECENTLY PATENTED INVENTIONS. vision Is made for automatically Imparting the 

Pertaining to Apparel. 
necessary movements to the rakes to effect the 
al terna te gathering and discharge. 

CUFF AND 8LEEVE PROTECTOR.-C. H. LOADING APPARATUS.-ALCEE . LANDRY, OVERMAN, Marlon, Ind. This device is formed Mark, La. This patentee has produced an ap­of wire suitably covered, and Is designed to : paratus particula,ly adapted for loading sugar be slipped over the wrist of the person using , cane from the field on to wagons, so that the It, and Is provided with means for engaging cane may be handled very expeditiously and the cuff or sleeve and holding It In an ele- w ith little manual exertion. There is a mast vated position while the hands are being used with a swinging boom on the vehicle, and a in any manner that would tend to soil or wet grapple operated by a special arrangement of the sleeves. drums with their ropes and pulleys for effect-
ANI MAL HEAD.-B. COHEN, New York, N. ing the different operations quickly and with 

Y. This patentee provides an improved head, p recision. At the side of the vehicle opposite 
over which the skin is drawn in fur articles. the grapple, a counterbalancing device is 
It  is made of soft rubber and is arranged to mounted, consisting of a pole with a weigh t 
properly display the head and still render the at the top which may be raised and lowered 
same fiexible, to allow of conveniently plac- to counterbalance the load and prevent the 
ing the head-filling in position In the skin , tilting of the vehicle. 
and to draw the skin Into place to give the INCUBATOR.-G. H. LEE, Omaha, Neb. proper shape to the head, and to provide a The latest invention of this patentee is In­fastening jaw for clamping the head to a tended as a further improvement on the In­part of the garment of which the head is a cuba tors already patented by him, the partlcu­part. lar Improvements in the present case relating 

PNElUMATI C  HEEL CUSHION.-W. L. mainly to the egg-trays and their supports, 
GORDON, Deal, N. J. This attachmen t, which and ' the heating features of the structure, the 
is to be worn in the interior of the s hoe, at egg-tray devices being designed to facilitate the 
the heel, is constructed with a novel arrange- breaking of the shell by the weight of the 
ment for affording a pneumatic cushion ; and chick, and for facilitating the separation of 
is provided with a resilient frame tending to the chicks from the unhatched eggs, the fioor 
support the cushion above .the heel so that being so arranged that the chicks fall into 
the action of walking serves to force out the a space below the tray constituting a nursery 
air and afford ventilation to the Interior of with a reduced heat. 
the shoe. HARROW.-G. METCALFE, Wilczlnski, Miss. 

S KIRT MARKER.-A. WATERMAN, New The purpose of the Invention is to p rovide a 
York, N. Y. The purpose of the invention is harrow primarily intended for the preparation 
to provide a skirt marker which can be at- of soil in cotton culture, in such fiat and 
tached to ,my garment form having a stan- damp sections of the country as the Yazoo 
dard and with which It Is possible to mark a and Mississippi delta, and which will combine 
skirt placed on the form as to length and with a harrow the qualities of a cultivator 
eveuness of length, with the same ease and whereby to remove from bedded lands all 
accuracy as if the skirt were hung upon a grass, weeds, and clods, and leave a smootb 
person. surface for planting. This Is a result which 

SHOE.-T. SKERRETT, Spokane, Wasb. For cannot be accomplished with the ordinary har­
the use of pole-climbers, shlnglers, miners and row or cultivator. 
others, Mr. Skerrett has provided a shoe INDICATOR.-C. VERSTEEG, Ashton, S. Dak. 
which has a triple strength for the instep The indicator comprises an open electric cir­
portion from the rear to the toe, and a double cuit including a signal to be operated by the 
quarter and a half double vamp, and a double contact of the terminals of the circuit, the 
toe section. The shoe Is thus strengthened at latter being arranged within the bin In a posi­
the parts which are most liable to wear in tion to be moved Into contact by the grain 
climbing. when it reaches a predetermined depth. Means 

COAT LAPEL AND COLLAR REGULATOR. are also p rovided for preventing the grain 
-W. H. CLING, Charleston, S. C. The in- from entering between the contact points and 
vention provides a device for holding the front preventing their engagement. 
breadths of coats and vests distended or 
stretched in such a manner as to prevent 
wrinkling or sagging. For this purpose a thin 
strip of steel Is used which may be detachably 
applied, and whereby the lapels are prevented 
from rolling back at the lower end. 

OC General I nterest. 

DEVICE FOR USE I N  TRANSFERRIN G 
ICE CREAM CANS.-JACOB RENNER, Rock­
well City, Iowa. In order to provide a prac­
tical and convenient means for removing the 
Ice cream cans from their freezing tubs wlth-

OC Interest to Farme�·s. out disturbing the ice, and transferring the 
RIDING CU'LTIVATOR.-J. A. BURT, Gun- cans as desired in making and handling ice­

nlson, Miss. This patentee contemplates im- cream on a l arge scale, the patentee arranges 
. . . .  a cylindrical lifter comprising two pivotally prov.mg cultivators m several . partIculars, m- connected handled sections adapted to be pass-cludmg the means for elevatmg the shovels . 

to'�e.Jear obstructions ; the adjustment of the ed downward on the outSIde of the can, and 
shovel s  for acting at the desired depth, and 'I to engage the can so as to 11ft the latter. 
for varying the distance between the shovels. COOKING STOVE.-·E.  C. COLE, Chicago, 
Provision . Is made also for the more easy 111. T�e oven of the stove Illustrated In this 
manipulation of the cultivator In turning, and patent IS surrounded by fiues or air spaces at 
for more equally distributing the pull. sides, top and bottom, and there is an ar-

PLOW -T B HANSFORD, Stephens, Ga. rangement of defiector plates, which are de­
This im�rov�men't relates to the means for signed to be given certain bends by the manu­
adjusting the plow blades to run deep or shal- facturer of the stove, such as will produce the 
low without the plowman leaving his position necessary circulation through the fiues, the 
at the handles. The plow beam drops at the bends of the p lates being varied according to 

the fuel usually employed in the district in rear end, and a brace extends from the high- which the stove is intended to be used. er portion of the beam to the handles. The 
raising device includes a standard fulcrumed FLEXIBLE TUBING.-G. M. ANDERSON, 
to the beam and provided with an adjusting Hyde Park, Mass. This invention relates to 
lever 

.
extendlng in convenient reach of the Ii fiexible metal tubing and couplings for the 

rlowman. same. The tube Is made up of longer and 
CORN HARVE STER AND HUSKER.-T. A. shorter se<;tlons, the . opposing ends of the 

and J. G. OVERBY, Mellette, South Dakota. sections bemg respectI.vely con <;ave� and con­
o f th i b '  t f t h  h ' d vexed so as to rock III any dIrectIOn, and a ne 0 e ma n 0 Jec s 0 e mac me e- spiral spring Is arranged either on the In-signed by these patentees .Is  to so construct terlor or exterior of the tubing coupling the the same that the corn WIll be reached and . . ' . . 
brought Into the mechanism of the machine, �ectIO�s togeth:r, the COlIs o� WIre m�erlock-

d th th t ·  f d ·th t mg WIth certam of the sectIons to gIve the an e � er opera IOns per orme , WI ou ' necessary stability. the necessIty of exercising great care on the 
part of the operator. The snapping devices SPOON HOLDER.-LoUIS J. R. RIVET, New 
have 'improved means for mounting the same I Orleans. La. A unique, practical spoon holder 
in the frame in a manner to enable them to I forms the subject of a patent granted to the 
yield to a desired extent when working, and : mentioned inventor, and compr.ises a �iece of 
similarly the husking rolls are supported In metal bent to form a clamp IlltO WhICh the 
separate parts of the frame, providing a space

' spoon handle may be slipped, and a spur on 
into which any uprooted stalks may pass, in I �he unde: side of the holder ��ich may be 
a way to p revent clogging. In various other Ill serted mto the cork of a medlCme bottle, so 
respects the applicants design to make the : that the spoon is held horizontally across the 
mechanism more practical and durable. I top of the bottle. 

INCUBATOR.-C. S .  NEW S OM, Athens, Ohio. GLASS WA8HER AND SCO?R�R.-A. W. 
'This patentee has devised an Incubator rather BEERBOWER, Bryan, Ohio. ThIS Illvention Is 
out of the conventional form . An . important : mainly int.ended .for us.e In hot.els and :estau­
feature is a rotatable egg-holding tray com- , rants. I t  IS prOVIded WIth a serIes of horIzontal 
prising a series of wire cylinders, combined . rotary brushes mounted to be operated by . a 
water-holders and heaters being arranged on I handle and arranged to act on botb the Ill­
opposite sides, and these with various other I terlor and exterior of the glasses. A compart­
details being designed to have increased prac- ment above the brushes contains a supply of 
tical Importance in hatching, protecting, and I scouring p owder, with a cylindrical feeder for 
caring for the chicks. I delivering the proper amount as required. 

GRAIN-F'EED.-C. G. HAEGERT, Hawley. POCKET-LI GHTER.-W. C. and C. F.  MAC-
Oklahoma. The mechanism forming the subject , DONALD. Rock Island. Ill. It  is the object of 
of this patent Is designed to take grain either I this invention to p rovide an Improved pocket 
headed o r  otherwise, from a stack and feed it ! lighter having a magazine containing fulmin­
into the threshing machine. The coustruction Is atlng pellets adapted to be successively and 
light and strong ; Is portable, and Is designed safely ejected from a magazine Into a so<;ket 
to be drawn between two stacks, to operate at the outside of the casing and to be Igmted 
simultaneously on both. Means are provided therein for lighting purposes. 
for independently adjusting the rakes em- APPARATUS FOR PURIF'YING NATURAL 
ployed at the "ides of the machine, to accom· W ATER.-F. JULIAN, St. Paul, Minn. The 
modate tbem to the height of the stacks. Pro- apparatus provides for purifying, by means of 

suitable chemicals, water that contains com­
pounds of calcium, magnesium, ' aluminium, 
iron, and other impurities. In the case of 
water containing free acid, o r  alkali, a neutral­
izing chemical is used. Mechanically-sus­
pended matter and certain dissolved objects 
are to some extent carried down with tbe pre­
cipitated impurities. 

UMBRELLA-RIB AND STRETCHER CON­
NECTION THEREFOR.-P. V. BRADY, New 
York, N. Y. The Invention is particularly 
adapted for paragon umbrella ribs, and its 
p urpose Is to provide a lap which can be 
stamped from a single p iece of metal, and 
clamped to the rib. The lap Is partly con­
cealed by the rib and i s  provided with a 
knuckle within the groove of the rib to which 
the stretcher is pivotally attached. 

SAFETY DEVICE FOR ELEVATORS.-W. 
C. TENCH, Lynn, Pa, The Invention has ref­
erence more especially to safety devIces for 
elevators and provides means for preventing 
over-hoisting of ' the elevator cage or elevator 
within the eleva tor shaft eitber from over­
winding of the hoisting cable for tbe cage, or 
from other causes. 

ARTIFICIAL DENTURE,-P. B. LE SE MANN, 
Nashville, and S. J. LESEMANN, Altamont, III .  
The object of the invention Is to provide novel 
means for securing an artificial tooth to a 
mouth-plate. It enables the ready substitution 
of a new for a broken tooth on a vulcanized 
plate without revulcanizing the plate. 

RESCUE BUOY.-JERUSHA C. QUARTERMAN, 
Titusville, Fla. This buoy Is especially adapted 
for use In marine life saving service, and is 
so constructed that a maximum of hand-holes 
are provided, permitting a person grasping the 
buoy at any po in t of its area to quickly and 
instinctively secure a firm grip thereon. 

DUMPING AND ELEVATING APPARA­
TuS.-"r. J. MAUGER, Minier, I I I .  Mr. Mauger's 
invention is an Improvement in apparatus for 
discharging or dumping grain or other arti­
cles from a wagon or cart Into a conveyor by 
which it Is delivered into a permanent storage 
receptacle or into a car or boat for transpor­
tation. The present Invention covers various 
additions to the original Invention which was 
recently patented by Mr. Mauger. 

ROTARY PUMP.-H. R. COMLY, San Diego, 
Cal. The pump belongs to that class which 
comprise a cylinder, a cylindrical piston ar­
ranged eccentrically therein, and a slidable 
abutment or cut-off which reciprocates corre­
sponding to the rotation of the piston, where­
by fiuld Is taken in and ejected from the 
cylinder at each rotation of the piston. 

PRIMING DEVICE.-J. W. GRAEME and R. 
W. McNEELY, Navy Department, Washington, 
D. C. The Invention has for Its object to 
provide recording mechanism in connection 
with an improved primer, whereby a record Is 
made of when the primer has been fired. The 
invention also comprises means for increasing 
the efilciency of the primer. 

CLAMP.-E. R. ERICKSON, New York, N. Y. 
The clamp forming the subject of this p atent 
is Intended for use by wood-workers and other 
artisans. The Improvements comprise c lutches 
arranged In connection with one of the jaws 
of the clamp, to function as the jaw Is brought 
into engagement with the work, the clutches 
acting automatically to prevent backward 
movement of the jaw. 

MATCH BOX.-W. P. LOCKE, Canton, Ohio, 
has obtained a patent on a novelty In the 
shape of a match box of the general class 
in which a single match is delivered at a 
time. The present inventor utilizes the tray 
of the ordinary match box, and provides on a 
base a plate-like member to form a cover for 
the box tray and engage the same by spring 
arms, the plate having an opening of such a 
form as to permit a match to be grasped and 
allow the removal of one at a time. When 
not in use, the plate may be folded downward 
against the base. 

Hardware. 

gases by the reaction occurring progressively 
between a liquid and solid reagent which are 
permitted to gradually come in to con tact with 
one another. The vessel In which the solid 
reagen t Is transported o r  stored is designed 
to serve as a generator for the gas when It 
i s  Immersed in the liquid reagent. 

O I L-BURNER.-S. M. MORRISON, Bakers­
field, Cal. This Improved burner Is adapted 
for use in a small stove or In a large furnace 
in both of which cases the combustion is com­
plete and a smokeless fire p roduced. A low 
grade. of distillate or crude oil is used for the 
fuel and means are p rovided for removing the 
waste product. Where crude oil Is used the 
asphalt drawn off, if preserved, is of more 
value than oil In Its crude state. 

REGULATOR FOR GAS BURNERS.-A. A. 
PRATT, New York, N. Y. This Invention re­
lates mainly to Incandescent burners, the object 
of the Improvement being to so constpuct the 
burner that it  forms a regulator which serves to 
control the amount of gas passing from the sup­
ply .pipe into the mixing chamber of the burner, 
so as to form an infiammable . m ixture of the 
proper proportions of gas and air according to 
the quality and pressure of the gas supply. We 
note the devices for carrying out the purpose 
are quite simple in form and arrangement. 

PIPE FITTING FOR HOT WATER HEAT­
ING SYSTEMS.-JOHN O'NEILL, N e w  York, 
N, Y. The fitting forming the subject matter 
of this patent is intended mainly for use in a 
type of hot water heating system designed by 
the same inventor, the fitting being Intended 
more particularly for embodiment in a three­
pipe heating system. It  results in forming the 
necessary connections by a reduced number of 
fittings, while insuring a proper circulation of 
the heating medium through the pipes and 
radiators. 

Household Utilities. 

WEATHER-STRIP.-T. J. JOHNSON, Nor­
man, Okla. Ty. The weather-strip is hinged tc 
the door In such a manner that when the door 
is closed the weather-strip is thrown down 
by a contact pin on the door jamb. Means 
are also provided for moving the wea ther­
strip endwise, thereby permitting the use of a 
slightly longer weather-strip than would other­
wise be practicable, and forming a closer fit 
o r  j oint. 

Machi nes and Mechanical Devices. 

PASTEURIZING APPARATUS. - H. E. 
WEBER, Canton, Ohio. The milk is first 
brought to a comparatively high temperature 
and then by one or several successive stages 
quickly reduced to a considerably lower tem­
perature. In order that the greatest efilciency 
be obtained the change in temperature is ac­
complished as nearly instantaneously as possi­
ble, and every particle of the liquid Is indi­
vidually subjected to the heating and cooling 
treatment. 

GARMENT-PRES S I NG MACHINE.-J. B. 
REPLOGLE, Chicago, Ill.  The machine is so 
designed as to enable the material of a gar­
ment to be subjected to a pressure by a press­
Ing iron, the position of which is readily con­
trolled. The construction is such that the 
machine may be driven by power as well as 
manual force In applying the pressure. 

GEARING.-J. K. KOON S, Montgomery, Pa. 
A peculiar construction of transmission mech­
anism has been provided by Mr. Koons where­
by a sharper graduation of the ratio be­
tween the differential gears Is permitted. At 
the same time the construction provides a cer­
tain amount of fiexibll ity In the connection 
between a countershaft and the driving shaft. 

BRICK O R  BLOCK lIiACHINE.-D. F. Mc­
DONALD, Lake Butler, Fla. The patent granted 
to this inventor discloses a new form of mold 
for molding bricks or building blocks out of 
cement composition. The mold is of very sim­
ple form and Is intended to have special use­
fulness in isolated places or localities where 
large and costly machines are not available. 

RULE.-H. D. HAGERMAN, Houlton, Me. The I n  general form the apparatus Includes two 
invention consists of an ordinary two-foot rule I handled bars or levers arranged on

. 

a rectangu­
having the outer hinged members grooved on lar frame, the levers carrying each a section 
their opposite edges with a metal scabbard forming one side and one end of the mold, so 
secured therein to one of the members. The that the mold is completed by the two sec­
scabbard is adapted to receive a scriber which tions when the levers are brought together. 
is held from accidental displacement. SLUG COUNTER.-W. N .  BOWMAN, Pierre, 

CLAMP.-E. R. ERICKSON, New York, N. Y. So. Dak. The subject of this patent relates 
This clamp is of simple construction and is so to linotype machines. The inventor has in 
designed that the distance between the 'clamp- view to enable an operator, in setting up mat­
ing faces may be quickly and readily adjusted ter in which a plurality of slugs are used 
to receive objects of different thicknesses. The to form Ii single line, to determine readily at 
invention Is specially u seful for the purposes what point in the line a slug i s  being cast, 
of a joiner or cabinet-maker to hold members and thus avoid a difilcuJty commonly expe-
which are being glued together. rienced with operators in keeping In mind the . 

precise order of the slug on which they may 
Heating and Lighting. be working. 

PROCES S  AND APPARATUS FOR GEN- DOUGH-ROLLING MACHINE.-WILLIAM 
ERATING A COMBUSTIBLE GAS FROM FRANK, Guttenberg, N. J., discloses in a re­
CARBONACEOUS LIQUIDS. - F. COTTON, cent patent a dough-rolling machine especially 
Hornsby, N. S. W., Australia. The apparatus intended for forming the dough into substan­
is adapted for utilizing the residuum of tially spherical shape, the special merits claim­
petroleum and other l iquids of like nature to ed for the machine being its s.implicity, the reo 
produce a highly combustible gas. It consists I suIting quickness of the operations, and the 
in slmultan�ously introducing 011 and steam I feasibility of separating the sections of the 
in a receiving chamber of the apparatus and machine for cleaning. I n  general , there is a 
mixing the fiuids after which the resultant concave wheel co-acting with a grooved casing. 
mixture is introduced Into a forward chamber so that a circular space Is provided into which 
or retort and burned. the dough Is fed by a funnel,  and from which 

APPARATuS FOR GENERATING ACET- I It is ejected at the opposite side by the rota­
YLENE GAS.-A. ROSENBERG, 259 High Hol- i tlon of the wheel .  
born, London, England. The Invention relates , MACHINE FOR REFINING F'LOUR.-C. L. 
to an apparatus employed In the production of GERRARD, Columbus, Neb. The apparatus de-



Signed by this inventor relates to the forcing 
of nitric oxid or other gas mixed with air 
through wheat flour and other p roducts In 
bleaching and refining the fiour, an important 
object being to effect a uniformity in the gen­
eration of the gas. An examination of the 
specifica tion and. drawing of the patent is 
necessary to an appreciation of the mechanism 
and its operation. 

WASHERS.-JOH:"f R. HUGHES, Chama, 
New Mex . ,  has patented an improvement in 
the washers employed in connection with cot­
ter-pins of various machines. The washer is 
slitted and has p ressed upward at opposite 
sides of its opening or eye, integral portions 
of a shape to constitute offsets and receive the 
cotter-pin. 

GAG E.-GEORGE ARNOLD, Chicago, Ill.  A 
unique gage forms the subject of a patent 
granted to this inventor,  the device being ap­
plicable to augers and like boring tools, and so 
formed that it may be quickly secured in 
place on the bit at  the desired distance from 
the point of the auger so as to define the 
depth to which the hole will be bored. 

CRUSHING ROLLS.-JosE PELAEZ RODRI­
GUEZ, Caibarien, Cuba. This patentee primar­
ily Intends his improvement to be embodied in 
the rolls for crushing sugar cane. 'l'he im­
provement is characterized by a special form 
and disposition of teeth on the surface of one 
of the rolls, the merits claimed being that a 
more complete laceration of the cane is ef­
fected, so as to enable a thorough extraction 
of the juice to be obtained. 

IMPROVED ROD PAC K ING.-G. STEWART 
and G. F. STEWART, New York, N. Y. These 
inventors have devised a modification of the 
metallic packing· of p iston rods. The packing 
is of the type employing split rings, and the 
arrangement of retaining and adjusting de­
vices is such a s  to cause frictional contact be­
tween the rod and the p acking rings when the 
piston is on the outward s troke, so as to force 
the packing rings tightly together and in close 
contact with an encircling sleeve, the frictional 
contact releas.ing on the return stroke,. 

Scientific American 
ment in switches of the type adapted to be 
operated automatically by the wheels of the 
cars or engines, thereby dispensing to a con­
siderable extent with the work of a SWitch­
man, and at the same time lessening the like­
lihood of an accident caused by negligence in 
leaving the switch open. 

SANDER.-G. E. CUMMINS and H .  S. FER­
GUSON, Cherokee, Kans. The invention relates 
particnlarly to a sander for locomotives. In 
sanding devices op erated by compressed air 
the sand tends to clog the air passages and 
interfere with the p roper operation of the 
device. It  is the object of the present inven­
tion to overcome this disadvantage. 

RAIL-JOIN T.-T. CRANE, East Branch, and 
J. M. WHEELER, Fishs Eddy, N. Y. The object 
of the present invention is to produce a rail­
joint of simp le construction which may be 
quickly applied and which will operate to 
hold the abutting ends of the rails securely 
without necessitating the employment of bolts 
and nuts. 

Pertainin:r to Heereatl o n .  

PLACE A N D  PO SITION INDICATOR.-F. 
H .  SCHAUFFLER, New York, N. Y. One pur­
pose here is to provide a device whereby to 
indica te place and position by lot or design for 
various persons at tables or .at other places 
where games of cards and other games are 
played, whether independently o r  as partners, 
in which latter event partners have their 
places and positions decided by lot or design, 
and, further, to provide a device applicable to 
any occasion where place and position are not 
to be selected by particip ants. 

Pertaining to Vehicles. 

LUBRICATOR.-S. J. WELTER and G. C. 
WELTER, Roswell, New Mex. The invention 
pertains to a device for lubricating wagon­
axles successfully and doing away with the 
necessity of taking the wheel from the axle 
when the oil is applied. On account of the 
inconvenience of taking wheels from axles it 
is well known that they are frequently left on 
so long as. to become dry and to burn out the 
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( 10177 ) P. H. K. writes : Is  ice 
formed from sea water salt or fresh ? A 
claims that it is salt. B claims that it Is Im­
possible to have salted ice, as in the p rocess 
of freezing the salt is eliminated. Who is  
right, A o r  B ?  A. When aqueous solutions 
freeze, the solids in solution tend to separate 
from the water, and the ice thus formed is 
pure o� nearly so. It  would not be easy to 
form a block of uniformly salted ice. This 
Is sometimes expressed by saying that water 
freezes itself pure, which is not a very correct 
manner of s tating what takes place. The 
water freezes molecule by molecule, and the 
solid in solution is separated. from its solvent, 
the unfrozen portion of the solution becoming 
finally a satullated solution. B has the better 
of the argument. 

( 10178 ) H. L. S. says : Will you please 
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NEW BOOKS, ETC. 
SYMMETRICAL MASONRY ARCHES.  By Mal­

verd A. Howe, M.Am.Soc.C.E. New 
York : John Wiley & S ons, 1906.  
8vo . ; pp. 170. Price, $2 .50 .  

The author presents in simple form, with 
due consideration for the theoretical aspects 
of the question,  the methods to be employed 
in the designing of masonry arches accOl'ding 
to the elastic theo1"Y. As masonry arches are 
cOIlll tructed of materials and under conditions 
which are more or less uncertain in character 
it has been found that rigid and com pre hen: 
sive formulas are hardly necessary, and con­
sequently those p resented in this book are 
approximate, but nevertbeless of sufficient ac­
curacy for the purpose. Many examples are 
given with each step of the solution in detail. 
Thus they are easily comprehended by the 
studen t or the engineer who has not the 
requisite time to review the theory of arches 
thoroughly. 
DESIGN S  FOR SMALL DYNAMOS AND MOTORS . 

By Cecil P. Poole. New York : Mc­
Graw Publishing Company, 1906.  
8vo. ; pp. 186.  Price, $2.  

The text of this book comprises a number 
of articles which have p reviously appeared in 
the American Electrician, and part of which 
is included in Electrical Designs, by the same 
anthor. While Mr, Poole has avoided theo­
retical calculations and reasonings, as far as 
possible, a certain amount of practical knowl­
edge of the subject will be necessary ' for the 
reader to utilize the text to the best advan­
tage ; but the descriptions will be intelligible 
to any person who is somewhat familiar with 
the construction of such machines as the 
book c overs. Each chapter comprises one de­
sign and gives the actual details of design in 
the form of working directions, avoiding the 
nnderlylng p rinciples and the reasons for the 
various steps. This is a rather unfortunate 
feature of the book, and greatly decreases its 
educational value. The working drawings are 
good, and will be clear to anyone familiar 
with ordinary shop p ractice. 

Prime Movers a nd Their A ccessories. bearings. This device can be filled with oil 

inform me how to connect up an electric bath­
tub ? A. If the tub is of metal, connect one 
of the electrodes 'to the metal, while the other 
is held in the hand. If of porcelain, connect 
one electrode to a metal plate and place in the 
water. 

COMPLETE EXAMINATION QUESTIONS AND 
ANSWERS FOR MARINE AND STATIONARY 
ENGINEERS . By Calvin F. Swingle, 
M.E. Chicag o :  Frederick J.  Drake 
& Co., 1906.  32mo. ; pp. 367. Price, 
$ 1. 50. 

TRAN SMISSION _ GEAR. _ J. CHALMERS,  while a wheel is on the axle. 
Bath, Maine. The improvement refers to a DUMPING-CART.-J. GurRY, New York, N. 
means for transmitting rotary motion reversely Y. A c art is employed having a body, to- ( 10179 M. M. asks : 1. If lightning 
and at various speeds. It  is useful, particu- gether with a ,over and means for raising the strikes in a body of water where a man is 
larly in connection with internal-combustion same to enable the cart to be dumped when swimming, will he feel it if i t  strikes within 
engines employed for driving boats and vehi- desired. Means are also used for sustaining a hundred yards of him ? A.  We do not know The past few decades have witnessed such 
cles. Novel features reside in the construc tion the cover of the c a r t  in its raised position any reason why a person should be affected by tremendous development in the science of 
and organization of the devices for connecting and for p reventing the cover from being car- lightn ing striking the water In which he is steam engineering that our present day sees 
the loose gear at will with the transmitting ried or thrown beyond a determinate position swimming. The earth is at zero p otential and the creation of power plants of marvelous 
element coacting therewith, in the arrange- forwardly of the structure. is of infinite capacity, from which it follows complexity and detail as compared with the 
ment of the reverse transmission, on the gen- STR.EET _ CLEANER' S TRUCK. _ J. REH1<I that no amount of elEctricity can raise the steam machinery of less . than half a century 
eral organization of the mechanism within its and T. VON GERICHTEN, New York, N. Y. The electrific·ation of the earth so that a man coul.d ago. _ In. view. of the remarkable improvements 
case, and various others of importance. objeet of the inventors is to· produce a truck be -sl;lOcked by it when he Is imm�rsed in it. in steam machinery which have been made, it 

LUBRICATOR.-J. J. SLAGEL, Fairbury, Ill. 'I which will afford means for carrying a recep- ?,he case is the s�me as that of a man buried is of the utmost importance for the engineer 
�The invention relates to a lubricator of . that tac le, such as a can, conveniently, which will III t�e gr','und or III a cellar un�er .the .ground. to keep in constant touch with its advances. 
type used in connection with engines, particu- facilitate the raising and dumping of the refuse N o  hghtn:n.g stroke can harm him , Ill either of The author of the present book has endeavore<1 
larly steam en�ines and embodying a pump for I from the street into the receptacle and which these pOSitIOns. Of conrse a man s head pro- to p lace before his readers information in a 
forcing the Inbrica�t

. 
through a sight-feed de- will facilitate the removal and repI�Cing of the I je,:tin.g above the wa.t�r mig�t be s truck, but catechetical form to cover the various details 

vic� and thence into the steam pipe or other receptacle upon the truck. ;hlS IS. not .the condition which you suppose. appertaining to the operation of modern 
Pa'rt of the engine so that the oil p s I'ng : . - . Which Will break first, a rope 5 feet long steam p lants both stat· d '  
. t th . 'th' th t l b ' t

a S
th 

NOTE.-Coples of any of these patents will or a rope 100 feet long if i t  has the same 
IOnary an marme. The 

III 0 e engme WI e s eam u rica es e . ' questions are practical, and can be understood 
valves and cylinder. 

be furlllshed by Munn & Co. for ten cent� each. strength all over the rope and the same without extensive scientific knowledge. The 
, Please state the name of the patentee, title of strength pulling it ? A. If two ropes, one 5 

COMBIN ED VALVE-STEM CLAMP AND the invention, and date of this paper. feet long and the other 100 feet long are 
answers have been so designed as thoroughly 

LUBRICATOR.-J. C.  WILLIAMSON and W. D. pulled equally, the ropes being support�d at 
to cover the questions, and in many cases are 

�ARKE.R, T.allahassee,. Fla. The purpose of tbe the ends only, the longer rope will break 
supplemented with excellent illustrations: 

IllventlOn IS to . p rOVide a combined valve-stem Husin¢ss and P¢rsonal Wants. first, sinc e its weight is  greater than that of HANDBOOK OF MATHEMATICS. By J. Clau-
clamp and lubrl?ator arra.nged �o lubricate the the shorter rop e ,  and is added to the pull del. T'ranslated and Edited by Otis 
valve-stem outSide and Immediately adjacent READ 'fHIS COLUMN CAREFULLY.-You will upon it. If the ropes were lying on the Allen Kenyon. New York : McGraw 
to th� stuffing box, and to permit the engineer find. inquiriee for certain classes of articles numbered ground or other support, we do not think the Publishing Company. 8vo. ; pp. 708.  
t o  qUickly a n d  securely lock t h e  valve-stem, in consecntive order. If yon manufacture these 1I;00ds difference in length would make a n y  difference Price $3  50 
and h th al . t t l write us at once and we will send vou the name and 

' . . 
ence e v ve, agallls movemen n case address of tbe party desiring the "information . In in breaking strength although we are aware The reader will find this a useful compen-

of a breakdown of the corresponding engine every case it is ne cessary to give tbe that many hold the ' opposite opinion. dium of the sG-ca:ied "practical" subdivisions 
so as to allow r unning of the locomotive by the number 01" the inquiry. 

use of the other engine alone. MU N N & CO. ( 10180 ) J. W. H. asks : Is there any of mathematics, including the entire range of 

HaiITVays a n d  Their Acce8sories. 

CAR-COUPLING.-H. V. ROGERS, Tiosa, Ind. 
The object of this Inventor is to p rovide a 
n ovel form of coupling that will not only auto­
matically couple when two cars are brought 
together, but will uncouple should an accident 
occur-such, for instance, as the derailing of 
a car, tipping over of a car, or  a car breaking 
down at the center. 

RAILWAY - SWITCH. - C. E. McDONALD, 
Butte, Mont. In the present p a tent the in­
vention has reference to railway switches ; and 
the object of the improvement is the p roduc­
tion of a switch which is  so constructed that 
it will enable a car on the main track to pass 
from the main track in either direction. 

AIR-BRAKE ATT'ACHllIENT.-J. B .  O'DON­
NELL, Freeland, Pa. The object in this case 
is to provide means by which the engineer on 
a train equipped with the automatic air-brake 
system may be given full control of the triple 
exhausts independently of and notwithstanding 
the usual retaining-va lves. This is attained by 
fitting to the triple exhaust a valve closing by 
the brake-cylinder pressure and commanding a 
vent to the atmosphere, which valve is under 
the control of the engineer through the medium 
of a fluid pressure device actuated by the 
train-line pressure. 

DEVICE FOR MOVING CARS .-J. D. 
TU SAR, Forest City,  Pa. Mr. Tusar has in­
vented a device which may be attached to 
heavy cars to move them a short distance. 
The invention is particularly applicable to 
mining cars to move them up a steep grade. 
The device may be operated by one man with­
out any danger to the operator. 

RAILWAY - SWITCH. - J .  HERRIN GTON, 
IIouston, Tesas. Tbe invention is an improve-

Marine Iron Works. Chicago. Catalogue free. 
Inquiry No. 8<l12.-W a n t  e d .  a Iigbt-running 

pump. which will pump about a balf-inch stream of 
water ; force pum-p preferred. 

J. C. Sparks, B.Sc., F.C.S . . Chemical Expert. See adv't. 

difference in the strength of a magnet with the subject between simple arithmetic and · dif­
a J,4 -inch core and one "'ith a 'h -inch core j f  ferential and integral calcnlus. The work is 
both are wound with the same amount of well written and well translated, and is an 
wire ? Would it make any difference to the able and successful effort to provide a com­
strength of a magnet having a J,4 -inch core to pendium of the various branches of the sub­
have the core thinned down to 'h inch at the ject,. each of which is usually treated in a 

th
I
en�:��Ia��;e�' �:;b,;����lgg::'s�chinery for use in bending poin t ?  The reason for doing this is speCial monograph rather than as a chapter of 

to make it easier to bend after the magnet is I 
a larger volume. While individual users may 

bound. A. The ease with which lines of mag- find mar;y omissions, it will be understood that 
netic force can pass through the core of an the r;e�ands placed on such a work must 
'electromagnet is proportional to the sectional nec.es�arlly be so varied that many of these 
area of the core. For this reason a core 'A , omisSIOns are hardly avoidable. It is unfor­
inch in diameter will transmit four times a� t�lllate that no index is provided, a s  well as a 

U U. S." Me tal Polish. IndianapDlis. Samples free. 

Inquiry Xo. 8'l t 4.-W a n t e d ,  granulated iron 
oxide and alumimum, suitable for the Thermit process 
of welding. 

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

Inq uiry No. S41:J.-Wanted, makers of elastic 
rope or cord similar to that used on the Whitly exer­
cising machin es. 

Sawmill machinery and outfits manufactured by the 
I.an e Mfg. Co., Box 13, Montpelier, Vt. 

I n quiry No. 8416.--Wanted, an automatic ma­
chine or elect,ric pencil or n eedle tor writing on glass­
ware and engraving on pearl or glass novelties. 

many lines as a core 'h inch in diameter,  if lIst of tables. 

all  other conditions were the same. We should 
not advise the winding o f  an electromagnet 
and bending the core after the w inding. It Is 
much better to wind the coils on Bpools which 
will slide over the iron core and put them in 
place after the core has been bellt into its 
final shape. 

FIVE-FIGURE LoGARITHMS OF NUMBERS AND 
ANGULAR FU:<!CTIONS FOR THE USE OF 
THE E:<!GINEER, ' 'CONSTRUCTOR, AND 
STUDENT. By Henry Harrison Sup­
lee. Philadelphia : J. B. Lippiricott 
Company, 1906. 32mo. ; pp. 91.  
Price, $2. 1 Bell patents. To buy. or having one to sell, write 

Chas. A. Scott. 719 Mutual Life Building, Buffalo. N. Y. 
Inquiry No. 8417'_-Wanted, addre,ses and cata- ( 10181 ) N. R. R. asks : Will  you MOTOR! A GAZ. By Vittorio Galzavara. bo:ru��

r
����g�:,acturers of machinery for making rub· please let me know whether natural ice is Milan : Ulrico Hoepli, 1906. 32mo. ; 

colder than manufactured ice or not ? The lat- pp. 423 + 64. 
The celebrated " Hornsby-Akroyd " safety oi l  engine. 

Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch . Co. ,  F t .  E. 138th St. , N. Y. C. 

ter is made at a temperature of 20 degrees 
above zero, and natural ice undergoes a tern- I STAMPAGGIO. A CALDO E BOLL

.
ONERIA. �y 

perature sometimes many degrees colder. Does '  Ing. ?mo Scanferla . MIlan : UlrICO 
I n quiry N o .  84 18.-Want ed. nddresses of schools 

of autom obil e engineers in cilies in the vicinity of Fort 
Wayne. Ind. 

it retain this greater cold ? A. All ice, natural I HoeplI, 1906.  32mo. ;  pp. 165 + 64.  
or artificial, in a n y  p l a c e  below t h e  freezing I CARRONI FOSSILI INGLES!. COKE-AGGLOM-

Manufacturers of patent articles, dies. metal 
st'trnping. screw machine work. hardware speCialties, 
machine work and spectal size washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

point will have the temperature of that p lace ; ERAT!. By Dr. Guglielmo Gherardi 
in any p lace above the freezing point it will Milan : Ulrico Hoepli, 1906.  32mo. ;

· 
have the temperature of the freezing point. pp. 586  + 64.  

I n q niry No. 841 9 .-Wanted manufacturers o f  py­
rolme. 

Ice does not retain Its temperature below the 
freezing point. It cannot be heated above the 

Inquiry No. 8'l20.-Wanted odorless excavator freezing point, under ordinary circumstances. 
fo r handling night soils and sewage. Like any other solid, ice is cooled in the winter 
in

�n��lt��i::S\�th2J��rranted, a machine for print- to the temperature of the air, b� it zero or 
I nquiry No. 8422.-Wanted. cardhoard disks. or belDw, and becomes warmer as the temperature 

d isk-ma.king machinery. I rises till its melting point is reached. Then 
InqUIrY No. 8423.-Wanted. machinery fnr mnk· l ·t t b d h tt It . 

ing starch from potatoes ; also for tile productiQIl of I canno e rna e 0 er.  �hanges Its 
alcohol from potatoes. condition to the liquid form. ' 

PLANTS AND THEIR WAYS IN SOUTH 
AFRICA . By Bertha Stoneman. New 
York : Longmans, Green & Co.,  1906.  
16mo. ; pp. 2 8 3 .  Price, $1 . 1 0 . 

SUR L'UNITE DER FoRCES ET DE LA MA­
Tli<;RE. By Doct. Prof. Pierre Palla-
dino. Turin : J. U. Cassone 1906 
16mo. ; pp. 143. 

, . 



OCTOBER 20, 1906. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

Oetober '.' 1 906. 
A N D  B A C H B B A I U  N 0 T H  A T D A T  B 
[See note at end of liIIt about copies of these patents.1 

Abrasive apparatus, 0; C. W;ysong • • • • • • • •  832, 889 
Aeropbore, L. De Forest . . • • . • . . . . . . . . . . . .  833,034 
Agricultural . Implement, G. E. Harter, - 832 , 905, 832,906 
Air compressing apparu.tus, W. A. Robr . . . .  832, 812 
Air or other gas, electrifier for treating, 

J. H. . Bridge . . • • . . . • . . . . . • . . . . . . . • . .  832,767 
Air or other gases, electrlca1!y treating, 

J. H. Bridges . . • • . . • . . . . . . . . . . . . . . • . •  832,767 
Alloy of iron and steel, self-hardening, J. ' 
. Churchward : .;.. . • • . . . . . . . . • . . . . • .  . . • . . .. 832,773 

Amusement device, "A: Mercer . . . . .  � . • . • . •  832,800 
Amusement device, . S. Gottlieb . . . . . . . . . . . .  832,965 
Anatomical brace for the cure of fiat foot, 

G. E . Buell • . . . . . . . . .  

' 

. . . . . . . . . • . . . . . .  833, 120 
Animal shears, H. R. Boettcher . • . • . . . • . • .  832,836 
Animal sling, G. B. Buckingham . . . . . • . • . .  833 , 1 1 9  
Ankle corset, G. Krieger . . . . . . . . . . . • . . . . . .  832 , 613 
Ash shovel and sifter, combination, D. 

Stamey . • • . • . . • . . . . . . . . . . . . . . . • . . . • . . .  832,634 
Asphalt cutting mechanism, J. C. Mertens 832,919 
Automatically operated switch, C. F. El-

dridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,659 
Automobile, B. B. Switzer . • . • • • • • • • • • . • •  832,636 
Automobiles, power transmitting mechanism 

for, L. p. Mooers . . . . . . . . . . . . . . . . . . . .  832.991 
Bag holder, F. M. Thorpe . . . . . . . . . . . . . . . .  832,638 
Bag holder, J. M. Welbourn . . . . . . . . . . . . . 833 , 013 
Baling press, O. J. Peschel . . . . . . . . . . . . . .  832, 698 
Baling press, W. H. Woodward . . . . . . . . . .  833, 104 
Basement area, entrance, etc . ,  H. D. Gil-

christ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,043 
Ba th tUb, E. H. Sloman, reissue . . . . . . . . . . .  12,539 
Battery grids, machine for making, W. F. 

Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832 , 809 
Bed, folding, J. J. Byrne • • • • .  : . • . . . . . . . .  833,022 
Belt support, A. E. Bilby • • • . • • . . . . . . . . . . .  832,584 
Binder frame cover hinge, W. J. Watters . .  832,939 
Blacking attachment for vamp skivers and 

the like, A. W. Tower • . . . . . . . • • . . . . . .  832,639 
Blind closer, wintiow, E. L. Jaycox . . . . • • . •  832,675 
Block. See Building block. 
Boller cleaner, C .  F. Tucker . . . • . • • • . . . .  832, 760 
Boiler jacket, steam, J. Fischer . • . . . . . • . .  832,785 
Boilers, mechanical draft and mixing appa-

ratus for fiue, C .  Smith . . . . . . . . . . . . . . . 833 ,008 
Boll weevil exterminator, Meeks & Brown 833,138 
Bolster construction, hody, O. S. Pulliam • •  833,085 
Book stapling machine, A. E. Lind . . . . . . . .  832,681 
Boot black stand recording device, O • . 

Broughton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 118 
Boot, sporting, D. J. Golden • . .  : • • . . . • . • •  832,855 
Boring device, J. Press • . . • . . • . . . • .  : . . • . .  833,001 
Bottle closure, E. Fluehr • . . .  

' 
. . . . . . . • . . . . .  ; . 832,898 

Bottle holder, milk, F. E.  Smith . • . . . . . . . .  832,754 
Bottle, non-refillable, T. F. Scollard . . . . . .  832, 750 
Bottle, non-refillable, B. Sharp . • . • . . . . . .  832,752 
Bottle, non-refillable, C. B. Jackson . . . . . . . .  833, 134 
Bottle stopper. G. Kirkegaard . . . . . . . . . • . • .  832,676 
Bottle stopper, W. H. Dowe . . . . . . . . . . . . . .  832,723 
Bottles and the like receptacles, closnre 

for, S. E . Bell . . . . . . . . . . . . . . . . . . . . . . .  833,116 
Bottles, etc . ,  safety shield for, T. Mayhew. 832,869 
Box carriage and releasing means, A. Doer-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 128 
Brake, P. Siebenaler . . . . . . . . . . . . . . . . . . . . .  833,006 
Brake, W. H. Harris. . .  . . . . . . . . . . . . . . . . . .  833,050 
Brake, S. Marco . . . . . . . . . . . . . . . . . . . . . . . . . .  833,076 
Brake beam, C. G. Hawley • • . . . . • • . • . . . . . .  832, 669 
Brake shoe, Rosing & Gordon . . . . • • • . . .  ' "  832,813 
Brake shoe forming machine, E. J. Snow . •  832,633 
Brick molding 'apparatus, P. P. Welty . . . .  832,645 
.arooma, fountain attachment for, D. T. 

White . . . . . . . . . .  . .  . .. . . .  . .  . . . . .  . . . . . . .  833,015 
BrUSh, B. H .  Cook . . . . . . . . . . . . . . . . . . . . . .  832 , 656 
Brush construction, H. P. Osborn . . • • . . . . .  832,805 
Brush holder, tooth, E. J. Hyde . .  : • . • .  , . .  832,975 
Brushes, attachment for hand operated, J. 

Graf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832, 966 
Buckle, cross �:'ne, A. H: Makee . ; . •  : . . .  � ;  832,918 
Bullding block, artifiCial-stone, E. P. New-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832, 694 
Bullding block making machine, W. F. 

Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,690 
Blillding blocks, apparatus for making arti-

ficial, Thomas & Deline . . • . . . . . . . . . . .  833,010 
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Buttonhole machir.e, collar and cufe, G. E. 
Norris . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  832,922 

Oabinet, J. F'lsk . . . . . . . . . . . . . . . . . . . . . . . . . .  832, 601 
Cable clamp, J. H. Cook . . . . . . . . . . . . . . . . . .  832 , 595 
Calculating machine, C. Hamann . . . . . • . . . .  832,666 
Camera, E. L. Hall . . . . . . . . . . . . . .  832, 969, 832,970 

Scientific AlDerican 

The 
Great Difference In 

Life Insurance CODlpanies 
is not revealed by their Jtam

'� nor their claims. The day before the San francisco 
disaster, all fire Insurance Companies seemed. alike to the thoughtless ; there was a 

great difference nevertheless, and when the test came, some quibbled, some defaulted, while 
others drew on the. reserve funds which they had ready for such a contingency, paid the large 

amounts due, and went right on. 
I] It is because for years the money it has . received frol.ll its policyholders has been invested with un­

usual skill and care---always safe, always growing, always ready for the hour of need-that 

The Mutual Life 
Insurance ·CoDlpany 

is the strongest and staunchest Life Insurance Company in the world. Read these figures as to the Mutual reserve. 
• At the close of 1905, the Mortgage Loans amounted to $109,771,163.16, on which more than fO)II" and one� 
half millions have been received in interest during the year, and less than fifteen thousand dollars of interest 
was overdue at its close. Most of this trifling amount was ' paid in within a few days. The sum of 
$28,198,278.84 was loaned on the Company's policies, and $18,195,000.00 was loaned on other collateral, 
no interest whatever being overdue on either item. Bonds and Stocks costing $239,986,702.05 and having 

a JIlarket value on December 31 ,  1905, of $265,301,867.38 were held by the Company, and on this 
enormous amount not one dollar of interest was overdue and unpaid, and but one stock failed to 

pay a good dividend in. 1985, this stock being that of a new company, subsequently sold at a 
profit over cost. When it is' borne in mind that no such aggregation of purely investment 

securities has ever been brought together elsewhere; the absolutely clean and indeed perfec:t 
quality of these immense investments excites praise and wonder, felt and expressed mast ' 

strongly by those who know' most as financiers of the dangers and pitfalls attend-
ing the care of large investments. This remarkable showing also appeals to the 

plain people whose money comes slowly, who value safety and who under­
stand that security like the above makes "insurance" insurance inde.e.d. 

fJI If you would like to know for yourself the latest phases of We 
Insurance, or wish information concerning any form of . 

"Star" P .... an4 , Power _ Cutting 

Lathes 
Send for Catalogue B. 

SENECA FALLS MFa. � 
695 Water Street, Seneca Falls, N. Y., U. S. A. 

E ng i n e  a n d  Foot L at h es 
M A C H I N E  S H O P  O U T FITS, TOOLS A N D  
S U PP L I E S. BEST M A T E R I A LS. BEST 
W O R K M A N S H I P. CATALOG U E  F R E E  

SEBASTIAN LATHE CO . . 1 20 Cu lvert St . ,  Ci ncinnati. O. 

policy, consult our nearest agent or write direct to 
The . Mutual 

"lfe Insurance COlDpany. 

Ne'W York, N. Y. 

wooaenTants 
Any Size or Shape 

Steel Towers 
Any Height 

The Baltimore Cooperage CO. 

Candy, making, J. Stuckes, reissue . . . . . . . .  12,540 
Car body underframe construction, O. S. 

Pulliam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Foot and 'Power and Turret Lath es. Plan-

833, 086 ers,J!h,l!Pers, and IJrilI Presses. 
833, 140 SH IllPARD LATHE CO." ... W. 2d St. Cincinnati. O. Car brake, J. A. Stowe . . . . . . . . . . . . . . . . .  . 

MANUFACTURERS 

BALTII'lORB CITY. MD. 

CATALOGUE GRATIS 

Car brake beam, 'electric. and other, S. A. 
Crone . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  832,599 

Car brake beam, railway, S. A. Crone, 
832, 597, 832, 598 

Oar coupling, O. Metterhausen • .  , • • . . . . . . .  832,689 
Oar coupling, W. Kelso . . . . . . . . . . . . . . . . . .  832, 980 
Ca,r frames, sill for skeleton, E. Prouty . • . .  832,623 
Car, raHway, A. C. Wlechers . . . . . . . . . . . . . .  832,763 
Car standard, Bridges & Hatcher . . . . . . . . . .  832,588 
Oar, steel, Lindstrom & Streib . . . • . • • . . • . .  832, 682 
Car step holder, J. Edwards . . . . . . . . . . . . . .  832,959 
Car ventilating apparatus, H. A. Gadsden . •  832, 853 
Car window, F. P. Harp . . . . . . . . . . . . . . . . . .  833,132 
Carbonating apparatus, llquld, W. A. Harris 832, 903 
Carbonating liquids, W. A. Harris . • . . . • • •  832,904 
Cards, playing, W. S. James . . . . . . . . . . . . . . 832, 674 
Carpenter 's tool, combined, O. M. Howg . •  833,133 
Ca:sh paying shovel. B. Landau . . . . . . . . . . . .  832, 985 
CHster, J. A. Jones . . . . . . . . . . . . . . . . . . . . . . 832,794 
Cattle guard, H . O. Avent . . . . . . . . . . . • . . . .  833, 108 
Cement chimney top, S. Bice . . . . . . . . . • . . .  833,019 
Certificate of deposit, E. Kiinber . . . . . . . . . •  832 , 796 
Ch3colate creams and the like, making, F. 

J. Winans . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 102 
Cigar lighter igniter, G. S. Andrews . . . . . . .  832, 947' 
Cigarette filling machine, A. G.  Katzky . . . .  832, 795 
Cigarette filling machines, mold cleaner for; 

F. J. Ludington . . . . . . . . . . . . . . . . . . . . . . .  832,686 
Circuit breaker, S. B .  Stewart, Jr . . . . . . . . .  832,705 
ClOCk, C .  E. Spalding . . . . . . . . . . . . . . . . . . . .  832,928 
Clock winding mechanism, electriC, G. H. 

Rupley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832, 747 
Clutch, friction, Laidlaw ' &  Macfarlane . . • •  832,984 
Coal conveyer, E. C. Van Nouhuys . . . . . . . .  833; 141 
Ceike and leveling coal, apparatus for draw-

ing and handling, O. P. Ludwig . . . . . . .  832, 988 
Coke quenching machine, D. McDonald . . . .  832,693 
Collapsible tube, R. Brooks . • . . . . • • • • • • .  832,654 
Comb, D .  C. Lockwood . . . . . • . . . • . . . . . • . .  832 , 864 
Comb, F. Fontneau . . . . . . . . . . . . . . . . . . . . . .  832 899 
Combination indicator, G. L. Van Nostrand 833; 098 

gg:����t1��il��n:�\�e;�, 
J
ma��l��

al
�o'; ' ';;old: 

832,755 

lng, R. E. Taylor . . . . . . . . . . . . . . . . . . . .  832,637 
ConcretE' floors and beams, reinforce bar for, 

J. Babiczky . . . . . . . . . . . . . . . . . . . . . . . . . .  832 583 
Condensers, multIple contact for electrical, 

' 
J. F. Skirrow . . . . . . . . . . . . . . . . . . . . . . . .  832, 632 

Converters, lining, H. L. Charles . . . • • • • • . .  832, 895 
OQnveyer, C. W. Levalley . . . . . • . . . . . . . . .  832,986 
Conveyer, chain, M H. Ballard . . . • . . . . . . .  833 , 1 1 1  
Co.rd adjuster, G .  B. Smith . . . . . . . . . . . . . . .  833,009 
Cork rod forming apparatus, H. F. Busch . .  832, 117: Corn sheller, J. L. Glenn, Jr . . . . . . • . . . . . • .  832, 854 
Cotton gin, roller, A. D. Thomas . . • • • • . . . .  832,707 
C�upling shank, J. C. Whitrldge . . . • . • . . . •  832,943 
Crate for Wheelbarrows, M. V .  Garver . . . . . .  > 832,663 
Culinary chopper, B. Hawk . .

.
. • • . . .  , . . . . . •  832, 859 

Culti
r
ator and plow, combined, A. S. Et-

. t nger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833 , 1 30 
Oup mold, multiple, C. C. Guernsey . . . . . . 833,047 Current machine. unipolar alternatIng, 1. 

. E .  Noeggerath . . . . . . . . . .  : . . . . . . . . . . . . .  832,742 
Cllrrent motor, alternating, J. B: Wiard . .  832, 713 Curre!'t motor, alternatin�, F . . Elchberg . . . .  832,72 4  Oljrtam bracket, G. E. I.luittmeyer . . . • . . . .  832 923 Cutlery polishing machine, O. L. Joy . . .  , . •  832: 861 Dehorning implement, S. T. Wicks . . . . . . . •  832, 944 
Dental instrument, T. Goodhugh . . . . • • . • • • .  833, 044 
Dental plugger, H. D. Bultman • • • • • • •  , • • • •  832,955 

Veeder 
Counters 
to register reciprocating 
' movements or revolu� 
lions. CUt full size. 

Booklet Free 

VEEDER MFG. CO. 
18 Sarll'eant St. 
Hartford, Conn. 

Oyclometers. Odomet .... . 
Tachomet ... s; Oownt ... . 
and- P'lne oasUngs. 

RUBBER STAl\IP MAKING. - T H I S  
article describes a simple met bod of maklllg rubber 
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��
t
�

n
���

S
��.L:n�E.sr n��!.Pe8J�.ce 10 cents. �'o': 

Manufacturers shOuld Investigate the 

B. F. BARNES MACHINE  TOOLS 
before placing orders. The Tool here 
illustrated is (lur 2O-inch Drill, and we 
have many other sizes to make a very 
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Catalog S. 
B. F. BARNES CO. Rockford. I I I. 

European Branch 149 Queen Victoria St., London, Eo C. 

To Book Buyers 
We have just issued a new 
l lZ-page catalogue of re­
cently published Scientific 
and Mechanical B o o  k 5 , 
which we will mail free to 
any address on application. 

MUNN & COMPANY 
Publishers of SCIENTIFIC AMERICAN 

361 Broadway, New York 

It's Iasy to Keep (ool ! 
Tbe simplest, smallest, safest. neat­
est and most successfuI Motor Fan 
made Is the Rawli ngs Patent 

:.!��-sJ':.e�e I:'t!�:� �o�:: 
minutes. N'o operating expenses . .  
MaGe of blgh-grade brass. Price 
14-ln. Fan with complete coup • .  
l1ugs. $10.00. · E. GINTZEL 11,0 Na •• au St • •  New York City 

A Home=rIade 1 00=Mile 
Wireless · Telegraph Set 
Read SCIENTIFIC AMERICAN 8UPPLElIUlNT 1606 for a 

thorough, clear description, ·by A. Frederick COllins, of 
the construotlon of a l()()..ml1e wireless telegraph outut. 
Numerons. adequate diagrams aocompany the text. m:: 10 cents by maii. Order rr"m your newsdeaJer, or 

MUN·N & CO , 361 Broadway, New York 

D U R Y E A  A U T O S  

DURYEA POWER CO . .  

If you are thinking of 
getting an anto next 
8pring,. write u s a t 

once for our .• Maker 

to U ..... proftt-Bhari1llJ 

pia .... " and.a1Ul mon"" 

Aeyrud Street, Reading,  Pa. 

' J A G E R '  Marine 
4�Cycle Engines 

SJdJifully desil(Iled and well 
b!,llt. SinK!.e lever. control, com­
bIDing automatic carbnrettor 
:i�� :C::: "'=���'d feIT:�lgf; 
under most trying conditions 
Sizes 3 to 00 h. p. Send for catalog. 

CHAS. j. JAG E R  CO. 
2 8 1  Frankl i n ,  cor.  Batterymarch St,. 'Boston, 'Mus, 

Eng ineering 
a n d  Experimental Work o f  Every Descript ion  

We have every facility for producing flrst-clas. work 
promptly. Our factory Is equIpped with modern ma­
chinery .throughout. 

C. F. SPLITDORF 
Engineerlug Dept. 11-27 Vandewater St., N. Y. City 

" Economo " Emery Wheel Dresser 
""""'" Size 12 In. Made of 

-... :i�'e:::: ECODomo " ()olDb1natloll" �::t!I�ek rir.:::� Will true or shape any 

t!�!md��!':td::l. 
The "Combination. " is 
the r o u g h i n g  tool placed jn the liandle 

end of "Economo." Send for circular. Dressel' sent on 15 days' trial. 
INTERN.l.TION.I.L SPECllLTY CO., 860 Holden .I..e., Detroit, Jlkh. 

SENSITIVE LABOR ATORY BALANCE 
By N. Monrcie Hopkins. This "built-up " laboratory 
balance wiIl .we

�
h up to one 

ll1l
und and will turn with a 

g�; �fe<::r as'f.�J�:ft�· the
h���gr�UJ-:�ae� If�18 

work as well as a $125 balance. The article is aecom-
fi',!'g�� o��g:t:g::. 

w��r����:'i��'i,���:.\nrn VS��� 
TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Price lO 
cents For sale by MUNN & Co .• 361 Broadway, New 
York Oity. or any bool<8e11er or. newsdealer. 

WE.LL . DRILLIRS 
Machines 

Over 70 sizes and styles, for drilling elther deep or 
aballow wells in any I<lnd of soil or rock. Mounted 
on.wheels or on Bills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. WILLIAMS BROS., Ithaca. N. Y. 



T H E  

K E Y S T O N E  
of its 

CONSTRUCTIVE 
DOCTRINE 

is this 
Entire power plant-engine trans­

mission and M U L T I P L E  D I S C  

CLUTCH-in one unit and suspended 

on THREE POINTS. 
For American roads. no system of automobile construction 

has ever 2"iven such satisfactory results as this. 

All Maxwells are equipped with Ajax Tires. guaranteed for S.OOO miles riding. 

20 H. P. Tourin� Car 10 H. P. Tourabout 

$1.450 $780 
Ask a Maxwell owner. 

Send for �atc.lolf and Book of Testimon)" 
Dept. 1 1 .  

MAXWELL _ BRISCOE MOTOR. CO. 
HUDSON TERRACE, TARRYTO WN. N. Y.l 

MAIN OFFICE AND FACTORY. 
PAWTUCKET. R. I. T.AB.RYTOWN, N. Y. CHICAGO, ILL, 
Member American Motor Car Manufacturers' Association, N. Yo\, 

Brains Made 

The Calculagraph 
But 

Anyone Can Do 
Better 

Figuring With. 

I t  T h a n  H e  C a n  

With. Brains 

.... ======== 
The brightest of clerks or mathema­
ticians make mistakes. Sometimes 
they ' re tired, s o m e t i m e s  they 're 
sleepy, oftentimes they make errors, 
which are expensive. 

This machine never tires, it can work 
night and day for years and never 
make a mistake. The record it gives 
you of time consumed on a job is a 
real record, not a guess or estimate. 
For the sake of accuracy, write us 
for further details of this mechanical 
mathematician. 

CALCULAGRAPH COMPANY 
1433 Jewelers' Building, New York, U. S. A. 

x--�;a:;, 
Mannfactory Establisbed 1761. 

Lead-Colored & Slate Pencils. Rubber Bands. 
Erasers, Inks. Penholders, Rul ers, W ater 

Colors. Improved Calcnl ating Rule ... 
Send jar descriptive ()ircu!ar s. 

44·60 East 23d Street. New York. N. Y. 
Grand Prize, IUgbe8t Award, St. Louis, 1 904. 

WORK SHOPS 
of Wood and Metal Workers, with. 
out steam power, equipped with 
B A R N E S '  FOOT P O W E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and give 
greater proflt on th e work. Machines 
Bent on trial if desired. Oataloa Free. 

W .  F c!o. J O H N B A R N E S  CO. 
Established 1872. 

1 999 RUBY ST. ROCK.O R D ,  I LL. 

Scientific American OCTOBER 20, 1906. 

Diapbragm actuated mechanism, E .  Thom-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  832,708 

Disb wasber, D: H. Simmons . . . . . . . . . . . . . .  832,818 
Disinfector, continuous drip, J. D. Rockwell 832,700 
Door cbeck, S.  C.  Clark . .  . . . . . . . . . . . . . .  833,024 
Door cbeck and spring, V. Beauregard . . . . . 832,891 i Door hanger, trackless, A. Tbeyskens . . . . . .  832,931 
Door bolder, cbeck, and closer, J. C. Fritts 832,603 
Doors, hatches, etc . ,  electric system for 

operating bulkhead, W .  B. Cowles . . . . . 833 , 1 25 
Dobuletree, B. C. Crowley . . . . . . . . . . . . . . •  832,777 
Draft equalizer, G. A. Farrall . . . . . . . . . . . .  832,782 
Draft rigging, friction, A. O. Bucklus, Jr. 832,953 
Drainage and sewer sanitary appliance, J. 

J. Wade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832 ,710 
Drawing board, H.  D. Grinnell . . . . . . . . . . . .  832,967 
Drawing table, T. S. Homans . . . • . . . . . . . .  832,909 
Drying apparatus, W. J. McE,lroy . . . . . . . . .  832,874 
Drying' kiln, L. J. Tripp . . . . . . . . . . . . . . . . . . 833,011 
Drill, J. Cushing . . . . . . . . . . . . . . . . . . . . . . . . . .  832,779 
Drink mixer or sbaker, E. C. Tracey . . . . . .  832,640 
Driving mecbanlsm, F. H .  Ricbards . . . . . . . .  832,877 
Dropper, J. McNally . . . . . . . . . . . . . . . . . . . . . . 832, 618 
Drum, A. D. Converse . . . . . . . . . . . . . . . . . . . .  832,958 
Educational device, R. D.  Mitchell . . . . . . . .  832,871 
Egg beater, F.  W. Loll . . . . . . . . . . . . . . . . . . 833,069 
Electric controller, C. H . Keeney, reissue . .  12,538 
Electric controller and starting swltcb, J. 

B. Duckitt . . . . . , . . . . . . . . . . . . . . . . . . . . .  833, 129 
Electric outlets and fireproof walls and 

pa rtitions containing the same, instal-
ling, L. Kalischer . . . . . . . . . . . . . . . . . . . . .  832, 612 

Electric outlets, means fOf installing, L. 
Kalischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,862 

Electric reoeptacle, C. A. Cbase . . . . . . . . . . . 832,718 
Electric switch, H.  R. Sargent . . . . . . . . . • . .  832,748 
Electric time swltcb, C.  H. Van Slyck . . . .  832,761 
Electricity by alternating currents, system 

of distributing, W. M. Fairfax . . . . . . . .  832,852 
Electrode for use in the manufacture of 

bleaching liquor, R. Kother . . . . . . . . . . . .  832,983 
Electromechanical transmission device, A. 

W. Ha rrison . . . . . . . . . . . . . . . . . . . . . . . . . .  833,051 
Elevator. See Water elevator. 
Elevator, J. J. Fischer . . . . . . . . . . . . . . . . . . . .  833,032 
Engine caSing, crude oil, D .  R. Morrison . . .  832,993 
Engines, means for regulating the speed of 

internal combustion, Grouvelle & Ar-
quem bourg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,901 

Excavating bucket, H.  Channon . . . . . . . . . . . .  832,894 
Excavating macbine, C.  C. Jacobs . . . . . . . . . .  832,609 
Excelsior making machine, J. A. Manning . . 832,687 
Explosives, manufacture ' of, G .  W. Gentieu 832,605 
Eyeglasses, F. W. Nolte . . . . . . . . . . . . . . . .  832,743 
Eyeglasses, E. B . Meyrowltz . . . . . . . . . . . . . .  833,077 
Fan motor adapter, F. R .  Kunkel . . . . . . . . . 832, 913 
Fare register, C .  E .  Glerdlng . . . . .  833,040, 833,041 
Fastening, adjustable, E.  E . Slick . . . . . . . . . .  833,007 
Faucet, A. C. Brc wn . . . . . . . . . . . . . . . . . . . . .  832,589 
Feed cutters, feeder attachment for, W. 

J. Mltcbel\ . . . . . . . . . . . . . . . . . . . . . . . . . . 832,872 
Feeding anti-incrustation compounds to 

steam boilers, device for, H.  W. Graese 833,045 
Fence, J. M. Perdue . . . . . . . . . . . . . . . . . . . . . .  833,082 
Fence post, cement, E. Dehler . . . . . . . . . . . .  833, 127 
Fence post mold, W. R. Collier . . . . . . . . . . .  832,594 
Fender support, A. Crotchett . . . . . . . . . . . . . .  833,027 
Fertilizer spreaders, controlling mechanism 

for, C .  L. V. Kinney . . . . . . . . . . . . . . . . .  833,059 
Filing documents, locking clip for, J. 

Graham . . . . . . . . . . . . . . . . . . .  , . . • . . . . . . . •  833,046 
Filter, F.  G. Kammerer . . . . . . . . . . . . . . . . . .  833,056 
Filter clotbs In dust collectors and tbe like, 

cleaning, W. F. L. Beth . . . . . . . . . . . . . .  833,117 
Filter papers, frame for,  A. M. Vaugban . •  832,936 
Filter, parallel, J. Kostalek . . . . . . . . . . . . . .  832,678 
Fierarms, attachment to the barrels of, 

J. o.  Nygaard . . . . . . . . . . . . . . . . . . . . . . . .  832,695 
Fireproof window, J. Knlttwels . . . . . . . . . .  833. 061 
Fish hook, weedless, W. Stanley . . . . . . . . . .  832,929 
Flsb trap, J.  H. Crowson . . . . . . . . . . . . . . . . . .  832,778 
Flash ligbt apparatus, J. A .  Foust . . . . . . . . .  832,662 
Fluid motor, electrical\y driven, G.  A. 

Bronder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,653 
Fluid pressures, system of regulating, F. 

Robbin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,002 
Fluid supply fitting, P. Connol\y . . . . . . . . • .  833,025 
Fluids, compreSSion of elastic, S.  Z .  de 

Ferranti . . . . . . . . . . . . . . . . . . . . . .  832,783, 832,784 
Flu.hln!!." closet, automatic, J. M. Askins . . . . 832,832 
Free delivery cab�net, rural, A. O. Bakke,n . �33) 110 
Furnace charging apparatus, boller, Seyboth 

& Baumann . . . • . . . . . . . . . . . . . . . . . . . . . .  832,629 
Furniture spring, F. Weborg . . . . . . . . . . . . . .  833.012 
Gage, A. D. Fellows . . . . . . . . . . . . . . . . . . . . .  832,962 
Game apparatus, Singleton & Gleason . . . . .  832,819 
Garage, C. S.  Kellogg . . . . . . . . . . . . . . . . . . . . 832,979 
Gas burner attachment, A. D. Zimmerman . 833, 1 06 
Gas burner, Inverted, C. T. Fuller . . . . . . . . 833,037 
Gas engine, R. Hartwig . . . . . . . . . . . . . . . . . 832,668 
Gas engine, acetylene, F. M. Caler . . . . . . . .  833.023 
Gas making apparatus, L. P. Lowe . . . . . . .  833,070 
Gas purifying materials, apparatus for treat-

Ing, J. J.  M. Becigneul . . . . . . . . . . . . . . 833,114 
Gases, apparatus for manufacturing and mb:::. 

ing, Loomis & Pettibone . . . . . . . . . . . . . .  833,137 
Gate, R. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . 832,893 
Gate, C. E. Hawn . . . . . . . . . . . . . . . . . . . . . . . .  833,052 
Gates, valves, etc. , fluid pressure actuated 

mechanism for controlling, G. A. Cutter 832,780 
Gear. variable speed and brake, G. F. Stur-

gess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,706 
Gearing, E. Robert . . . . . . . . . . . . . . . . . . . . . . . . 833.088 
Gearing, pawl and ratcbet, C.  Dorn . . . . . . . .  832,658 
Glass, apparatus for the manufacture of 

sheet, H. K .  Hitchcock . . . . . . . . . . . . . . 832,860 
Glass articles, drawing boUow, S .  L. 

Bodine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,835 
Glass sheets, manufacture of, Clause & 

Hitchcock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,842 
Glazier' s  point, B. K rampf . . . . . . . . . . . . . . . 832,797 
Glue and gelatin from bones, manufactur-

Ing, H . Hilbert . . . . . . . . . . . . . . . . . . . . . . 833.053 
Governor, reversible sbaft, G. C. Macomber. 832.990 
Grain drlll, J. H. UUrlck . . . . . . . . . . . . . . . .  833,096 
Grinding macbine, J.  R. Coe . . . . . . . . . . . . . .  832, 775 
Gun, breakdown, G. Ellstrom . . . . . • . . . . . . .  832,660 
Hand bag, A. Wlgbard . . . . . . . . . . . . . . . . . .  833,101 
Harness, H. H .  Crawford . . . . . . . . . . . . . . . . .  832 , 596 
Harvester, broom corn, J.  E. Larson . . . . . . . .  833,064 
Harvester, pea, H. M. Chisholm . . . . . . . . . . 832,957 
Harvesters. revolving disk sickle for corn, 

R. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,016 
Hatchet brace and fastener, combined, S.  

P. Rush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832.624 
Hay press feeder. E.  J. Ricbmond . . • . . . . .  832.811 
He/ldlight casing, 1\1. A. Ross . . . . . . . . . . . . . 832,924 
Heating apparatus, low pressure steam, F. 

Kaeferle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,737 
Heating burner, J. Roy . . . . . . . . . . . . . . . . . . . .  832,879 
Hea ting power of combUstibles, determining 

the, H.  Junkers . . . . . . . . . . . . . . . . . . . . . .  832 . 61 1 
Heel, boot and shoe, H. B. Morrison . . . . . .  833,078 
Hinge, M. Hauser . . . . . . . . . . . . . . . . . . . . . . . . 832. 607 
Hoisting apparatus, A. E. Norris . . . . . . . . . .  8:l2,744 
Hoisting macbine, J. Pronovost . . . . . . . . . . 832.808 
Hoof pad, J.  M. Doke . . . . . . . . . . . . . . . . . . . .  832,781 
Hook. See Fish book. 

�����Sb��:a��e'ii. �e�e� . : : : : : : : : : : : : : : : : : :  ���:��g 
Hose clamp, H. B. Sherman . . . . . . . . . . . . .  832,753 
Hose coupling, A.  F. Stlrza ker . . . . . . . . . . . . 832, 757 
Hose coupling and valve, E. H. Wolf . . . . . 833, 143 
Hose supporter, self clearing, D. B. Jackson 832,79:{ 
Hydrant, G .  F. Voigt . . . . . . . . . . . . . . . . . . . . .  832,937 
Ice cream freezing machines, attachment 

for, J. W .  , McConnell . . . . . . . . . . .  , . . . .  832 . 692 
Ice tongs, W. H. Ham pton . . . . . . . . . . . . .  832 , 727 
Indicator, H. D. Fiegel . . . . . . . . . . . . . . . . . . . . 832,963 
Ingot stripping apparatus, C. L. Taylor . .  8:)2, 75� 
Inbaler, W. T. Wood . . . . . . . . . . . . . . . . . . . . . . 833, 1 03 
Injector, R. G. Brooke . . . . . . . . . . . . . . . . . . . 832,952 
Inking and recording mechanism, I .  S. De-

ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,029 
Insect trap, W. P. Collins . . . . . . . . . . . . . . . .  832,845 
Insulated rail joint, W. F. Bossert . . . . . . . 833,020 
Insulating and othf'r purposes, permanently 

pliahle and adhesive compound for, R. 
L. Jobnstone . . . . . . . . . . . . . . . . . . . . . . . . .  832,610 

I ron and steel from slags, recovering, R.  
Baggaley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832, 948 

Ironing table and step ladder, combination, 
W. B. Vandegrift . . . . . . . . . . . . . . . . . . . .  833, 097 

Jewelry, gem setting for, C. T. Witt· 
st,oln . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  832,887 

Key arrester mecbanlsm, F. S. Thornley . . .  832,933 
Knife cleaning macblne, S. B. Traub . . . . . .  832,884 
Knife wiper, R. J. Foster . . . . . . . . . . . . . . . .  832,661 
Knuckle, emergency, T. D. Jones . . . . . .  , .  832,910 
Label bolder, F. G. Harnish . . . . . . . . . . . . . 833,049 
Lacing studs, eyelets, rivets, etc . ,  stock 

�fi�:nio.
mii.ha8��':s.

f
.
O:. ��?����� . ��� .s,

e
.
t: 832,606 

A WAT C H  
FOR THE 

LABORATORY 
. OR FOR ANY OTHER PUR­

POSE WHERE AN ACCUR­

ATE M O V E M EN T COM­

BINED WITH A t-5 SECOND 

RECORDER IS ESSENTIAL. In Silverode Case 
THIS New York Standard Chronograph 

IS THE ONLY ONE MADE IN AMERICA 
AND THE ONLY ONE FULLY GUARAN­

TEED. FOR SALE BY ALL JEWELERS. 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City 

Wate r S u p p ly  Pu m ps A utOIna.tic. 
No Repa.irs. 

The Niagara Hydraulic Engine is the most wonderful automatic pump. Send for catalogue if you want to improve your supply. 

NIAGAR.A HYDR.AVLlC ENGINE CO.. 140 NASSAV ST R.EET. NEW YOR.K 

A UTO M O B I L ES 
BOUGHT, SOLD AND EXCHANGED 

The largest dealers and brokers in New and 
Second-band Automobiles in the world. Send for complete bargain sheet NO. 1I2. 
TIMES SQVARE AVTOMOBILE CO. 2 1 7  West 48th Street, New York City 

The Auto Sparker 
It sparks antomatically. Dis­

penses with battery. InsureA easy 
btarting. Guarantees surplus en­

gine power. Practical ly noise­
leEols. A s ure cure for engine 
troubles. Weight 30 ponnds. 
Boxed for shipment. 
DUlln Machinery Company 

Gasoline Engine Supplies 

04 Marietta f4treet, Atlanta, Ga. 

BABBITT METALS.-SIX IMPORTANT GAS ENGINE DETAILl::i,-A VALUA. 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 23. ble and fully illustrated article on this subject is con. 
Price 10 cents. For sale by Munn & Co. and all news- tained in SUPPL"MENT No. 1 292. Price 10 cents. F'or 
dealers. Send for catalogne. sale by Munn & Co. and all newsdealers. 

ITS 
ITS 
ITS 

M A N U FA C T U R. E 
DENATURIZA TION 
INDUSTR.IAL USE 

The Cost o f  Manufacturing Denaturized Alcohol In 
(lermany and Oerman Methods of Denaturization are dis­
cussed by Consul-General Frank H. Mason in SCIE;NTIFIC 
AMERICAN SUPPLEMEN'r 1 550. 

The Use, Cost and Efficiency of Alcohol as a Fuel for (las 
Engines are ably explained by H, Diederichs iu SCIENTIFIC 
AMERICAN SUPPLEMENT 1 596. Many clear diagram$ accom­
pany the text. The article considers the fuel value and 
physical properties of alcohol, and gives details of the alcohol 
engine wherever they may be different from those of Ii gaso­
line or crude oil motor. 

In SCIENTIFIC AMERICAN SUPPLE;MENT IS8I the Production 
of Industrial Alcohol and its Use in Explosive Motors are 
treated at length, valuable statistics being given of the cost of 
manufacturing alcohol from farm products and using it in 
engines. 

French Methods of Denaturization constitute the subject 
of a good article published in SCIENTIFIC AMERICAN Sup­
PLEMENT 1 599. 

How Industrial Alcohol is Made and Used is told very fully 
and clearly in NO. 3 ,  Vol. 95, of the SCIENTIFIC AMERICAN. 

The Most Complete Treatise on the Modern Manufacture 
of Alcohol, explainiJ;1g thoroughly the chemical principles 
which underlie the process without too many wearisome tech­
nical phrases, and describing and illustrating all the apparatus 
required in an alcohol plant is published in SCIENTIFIC 
AMERICAN SUPPLEMENTS 1 603, 1604 and 1605. The article is 
by L. Baudry de Saunier, the well-known French authority. 

Any Single Number of the SCIENTIFIC AMERICAN or SUP­
PLEMENT will be sent for 10 cents by mail. The entire set of 
papers above listed will be mailed on receipt of 80 cents. 

Order from your newsdealer or from the publishers, 

M\JNN QIl COMPANY. 361 Broadway. New York 
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Inexpens ive 
Class ifi'e d  Advenisements 

Advertising In this column is 50 cents a line. No less 
than four nor more than ten Hnes ·accepted. Count 
seven words to the line. All orders must be accom­
panied by a remittance. . Further Information :sent on 
request. 

S A L E  A N D E XC H A N G �  

NEW M ACHINE TOOLS FOR SALE. - Made b
l. �"Jgf:u..vctl�:c��':erC'i:l!l:ail':�s�y wlfti'nltOIl NRe�d; 

weight 3 000 pounds price $300 : No. 1\14, Four SlIde 
lIlyelet Machine ..... welgbt 2,000 pounds, prICe $800 ; No. 1, 
Double Action rower Pillar Press, With Roll Feed. 
welgbt 1,650 pounds, price $475. Dlsconnt and �Uustrated 

��::: &:m�t��a��lhu:
s
*o�":.lf:-1t�e;o��rA�gi:e�t 

Brooklyn, N. Y_ 
FOR SALE.-Patented novelty. Medallion and Matcb 

�iter. No. 762,849. Should be rapid seller, made 

�p 
e
t':,l'M'o:��b'e':'f.

ne
/. g:��'l:'ep':AI,Il}���iJ'r��lft��� 

sl�e 

WE MANUFACTURE METAL SPECIALTIES of 
all kinds. Best equipment. Send sketcb or model for 
:3J�g'�:y'b\�;�'1v'l,,��:'I�etr�I�:�IC��nutacturing Co., 

W ANTED.-To correspond with parties desiring to 
develop and manufactnre an Invention of merit con­
nected with tbe automobile Industry. Address H. O. 
Fletcher. Hyde Park, Mass. . 

b!�� 1:i\.�:e.Qu!.t����lbe��
e
�e�

n
for::i.�� ll::r.ir 

ffii�§c::�Jrk�ill sell for $15.00. Addre�s T. C. P., Box 

FOR SAL E.-Cyclopedia of Englneerln.-, fonr vol­
umes, bound In half morocco. 8li

�
htlY used. R9I<nlar 

ffii�§cl���rk';Ul 
sell for '4.00. A dress T. C. P., Box 

FOR SALE.-Engine Latbe, s .. lnl<s m6 ln. takes 25 In. 
between centers ; com§lete with fun set chauge gears 

�e"s�tL�k�lb�i�:�& S��:; l�i�Ji�;'i.?f,� $£1.00. Ad-

IF YOU WANT to buy a macblne, engine, boller, 
power equipment. eJectrical, steam, pneumatic or other 
machinery-anything In the machine line-Tell Us and 
we will sep that you get full descriptions, prices, cata­
IOJls, etc., from all tlie flrst-class manufactW'ers. We 
charge notblng for the service. Address Modern Mo.· 
chinery Daily News, Security BuUdlng, Suite 10, Chicago. 

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

EXPERIMENTAL CASTINGS of Soft Gray Iron 
from loose patterns ; any weight UP to fifty pounds each. 
Price 15 cents per ponnd. Minimum charge $ 1 .lXI. Send 
g�t\��� P�����tf':�

b
f��:.\t::f:3· �f��lrlWr��n�tgg 

Novelty Co. , Columbia, Pa. 
MOTION PICTURE MACHINES, Film Views, MagiC 

Lanterns, !mdes and similar Wonders For Sale. Cata-
����e�:"H:ga�g? slIDu

�itt,��
c
Sf.���8:�'e.t�h'l':" ���

e
., 

H A  VING sold my business to Trust after ten success-
i��o�'t'S&jlu:,�:

f
:;;���'t,���e, ":��'ffi Wle ���e"�ggg 

article to bandle in same way. Or would invest several 
tbousand in good bnslness, mannfacturlng preferred. 
Sutton, 56 5th A venue, Chicago. 

[ WILL purcbase large active Interest In established 
R
r¢Uable manufacturing concern desiring to.-extend its 

n�::r==!:v����ngaNf��g�u�r;:i�r8.�N.
c
i�

cern 

POLARITY IN:OlcATOR, VES'J) .eO�ET. ·SlZE. 
Indicat.es the poles l'\l!!t\j,'tlt ly ;  warrauted. 'N'e�dell by 
every electrician j 50 cents by mail .  llur"rfm the! pmi-­
�.saddress M. L. K.\o!I:ford, West Haven, conn. 

UPON receipt of $UO we w\1l maU,,I'0stpaid ,  one box (100 sheets 8x13) best Ilrade Carbon. • or $2, the Carbon, 
���t�;:.�,

g
r�\rb�r.°¥y���::Pt�� ���

h
31';}gt't!f�;��·t 

AUTOMOBILE FlX PERTS are in �onstant demand 
at high salaries. Our seven weeks' course is the most 
thorough and practical, fltting men to drive, handle and 
repair. Day and evening classes. Hpectal course for 
n�.t J:t': S���t ��'¥ o�i. 

Antomobile Engineers, 

H E L P  W A N T E D. 

WORKS MANAGEIt WANTE lJ.-A FIRST-CLASS 
MAN 1'0 MANAGE THE FACTORY OF AN ES'l'AB­
LlBHED AND UP-TO·DATE MANUFACTURING 
'l7lbb��0 J'i!���J>8'r,

I
fN Z���TIJlJ1�Wfti� 

ING AN EXTENSIVE PRACTICAL EXPERIENCE 
I N  MODERN SHOP METHODt'!, HAVE  SUFFICIENT 
TECHNICAL E DUcATION TO HANDLE THE EN­
GINEERING PROBLEMS THAT A RISE IN FOUN· 
DRY AND MACHINE-SHOP PRACTICE. WRI'l'E, 
gi�l�G E1:<t�it��N6El:

E
l':l f�}:��i&�1fJ'�x!: 

ARY REQUIRED, .. M," BOx 773, NEW YORK. 
SUPERINTENDWNTS.-Men with technical training, 

experience and executive abili t y  who can handle men 
to advanta2e are in demand. Sala>1e • •  1,000-$3,500. 'Jan 
or write to-day. Hapgoods, 305 Broadway, New York. 

MAN OR WOMAN WANTED by Mall Order Cata­
logue House to travel, collect and appoint agents. No 
capital or experience required. ,21.00 a week. Ex-
W�g:�:'r::;��; C����s /Secretary, Desk A-14, 331-335 

WANTED for asslst.nt to the General Manager of a 
Boller Yard and Foundry employing 500 hands, a man of 
thorougbly executive and practical experience In both 
office and shop, preferably SO to 35 years of age. A 
good .alary w! 1l be paid to a wan wbo Is tborougbly 
�:Rt

b�"ox 
��;�. iJ':ictlY confidential. Address As.is-

W ANTED.-A man of executive abllit
l 

and long ex-
r;�

i
j�

C
rnOto��

i
;;���<iri��:!8m���'}��t�r��

e
e�ia���g: 

roent in the Middle West. Address h Grinder," Box 
773, N. Y. 

POS I T I O N  W A N T E D. 
YOUNG MAN GRADUATE of a celebrated technical 

school desi res positton where be can advance himself 
�ba:r� �g�fn:���!

t
:���fat�. ��

tie8. Address Me-

PA RT N E R S W A N T E D. 
PARTNElt WANTEIl,-Interest in old establtshed 

Patent business for sale at $5, 00. Rare opportunity for 
�r:�::::s:,i

t
���

C
fu

n
A
c
�!:

r
rJ¥��!�i���J��:s�

r
��

t
�: 

Crane, 70 Nassau Street, New York. 

PAT E N TS F O R  SA L E . 
fo���n sc���rie;r: o� (J?ot���

T 
���HgI��/

or
Bri����� 

�1�'Jt.:Vj���.�fitTl
i;�S fortune. A. Merceret, 47 W. 

PATEN'l'S SOLD ON COMMISSION.-lf you wish 
to b�y or �e l l  a patent write for particulars to E. L. 
Perkms, 72 Broad Street, Boston. Patent Sales Exclu­
sively. 

S I T U AT I O N S  A N D  P R O F E SS I O N A L  

O P E N I N G S. 

EXPORT ADVERT.ISING SOLlCIl'OR WANTED. 
;;
-
nA:x:git

e
:;�:t�:S8

s
��glt(�tv:�V���u��?e �::�t�;ge�i��c: 

r�!;.k1\��..r,"g�
�
t
771t��� 'i':,F£

oving his ability. Ad-

ScIentifIc ·Amerlcaft 293 
Lamp burner, F. A. Schuetz . • . • • • • • • • • • • •  833, 004 
Lamp, electric glow, J. Van V leck • • • • . . • •  832,934 
I.amp, Incandescent electric, ·  H. 0. Hubbell 832 , 730: 
Lamp; inverted Incandescent, O. Wiederhold 832,886' 
Lamp or lantern, F. Scbendewolf • • • • • • • • . •  832, 815· 
Lam

ft�
, 

��:IP
e
��?�� . •  ����

c
.� . �?� . .  �

l
������

, 
. •  �: 832,951 

Leatber, macblne for use in the manufac-
ture of, J. Forster . . . . . . . . . . . . . . . . . . . .  832,786· 

Leg, ar�lIIclal, G. A. Erickson • • • • • • . • . • . •  832,85� 
Lens, colored signal, G. A. Macbeth • • • • • •  832,917 
Lens, composite, G .  A. Macbeth . • . • . . . • . .  832,916 
Level controller, tbermostatic, E. P. Noyes. 832, 620 
Leveler, land, J. J. Jensen . . . . . . . . . . . . . . .  832, 978 
Lever, compound spring, W. V. Gilbert . . . . 833,042 
Levers, bearing bracket for uncoupling, J. 

H. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833 , 1 05 
Life belt or preserver, Petrie & Des Anges. 832, 999 
Life raft, Petrie & Des Anges . . • • • • • • . . • •  833, 000 
Linotype machine, �'. E. Brlgbt . . . . . . . . . .  832,769 
Linotype machipe escapement mechanism, 

Holbourns & Longhurst . . . . . . • • • • . • . •  832,792 
Loading apparatus, J. J. Robinson . . . . • • . . .  833 , 1 39 
Loading device, W. H. Compton • • • • • • • • .  832,655 
Lock, . L. F. Flipse . . . . . . . . . . . . . . . . . . . . . . .  833,033 
Locomotive, G. · A. Bothwell . . . . . . . , . . . . . .  832,586 
Locomotive exhaust mechanism, G. J. Hatz 832,858 
Locomotives, steamway for, Jones & Faid-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832 ,735 
Looper hook, W. H. Zellers • . . . . . . • . • . • . . •  832, 890 
Lubricating apparatus, M. Castelnau • • • • .  832,956 
Lubricating device, W. H. O 'Connor . . . . • .  832,875 
Magazines or other articles, apparatus for 

feeding, A. Lyle . . . . . . . . . . . . . . . . . . . . . .  833, 071 
Magnetic separator, F. T. Bnyder . . . . . . . . . .  832,820 
Magnetic separator, H. H. Wait . • •  832,825, 832, 829 
Mastic, producing, H. Pascbke . • • • • • . . . . . .  832, 697 
Match safe, A. A. C. Bpleske . . . . . . . . . . . . .  832,882 
Mattes and spelsses and otber metallic com-

pounds, apparatus for converting, H. 
Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,665 

Measuring tbe helgbt of persons, machine 
for, S. P. Cottrell . . . . . . . . . . . . . . . . . . . . 833,124 

Merry-go-round, Hambrlgbt & Powell • • . . • .  832,902 
Metal bar, structural, C. Weber . • . . . . . . . . •  832,711 
Metal beating macblne, leaf, Heinrich c & 

Dorscb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,790 
Metal plate bending machine, W. Wattle . •  832 ,\140 
Metal sbaplng appliance, J. Hist • . . . . . . . •  832, 671 
Metals from cyanld solutions, precipitating, 

W. J. Sharwood . . . . . . . . . . .. . . . . . . . . . .  832,880 
Metals, hardening and tonghenlng, J. 

Cburchward . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,772 
Milk cooler, A. M. Lorentz . . • • . . • • . . • . . . •  832,867 
Mlllboard making macbine, W. Sillman . . . . 832,927 
Mine reSidues, etc . ,  means for distributing, 

A. L. E. Bergert . . . . . . . . . . . . . . . . . . . . . . 832,714 
Mixer. See Drink mixer. 
Mixer and kneader, G. L. Scheuch . . . • . . . •  833, 089 
Mixing macblne, Cunningham & McPherson 832,722 
Mixing macblne, West & Cowley . . • • • • . • • •  833,014 
Motor, C. A. Busb . . . . . . . . . . . . . . . . . . . . . . . . 832,592 
Motor control, J. S .  Pevear . . . . . . . . . . . . . . . 832 , 745 
Motor control, repulsion, M. Milch . • . • . . •  832,741 
Motor cylinders, air cooler for, C. H. 

McKay . • . . . . . . . .  . . . . . . . . . . . . .  . . . . • . . •  832,803 
Multiple drill, C .  H. Oslund . . . . . . . . . . . • • • •  832, 696 
Music roll coupling device, E. S . Votey . . . •  832, 641 
Musical Instrument, keylioard, P. B: Klugb. 833,060 
Musical Instrument, mecbanical, W. F. 

Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,02 6 
Necktie, W. O. Pierce . . . . . . . . . . . . . . . . . . . . 833, 083 
Nut lock, S. N. Pond . . . . . . . .. . . . . . . . . . . . 832,807 
Nut lock, P. Lord . . . . . . . . . . . . . . . . . . . . . . . . 832,865 
Nut lock, H. H. Hawley • • • • . . • • . . • • • • • • . .  832, 908 
Nut lock, J. R. Penny . . . . . . . . . . . . . . . . . . . . 832, 998 
011 separator, H. G. Miller . • . • . . . • . . • . . . . • 832,616 
011 wltb . o>:ldlzlng agents, treating wood, 

A. Kronsteln . . . . . . . . . . . . . . . . . . . . . . . . . .  833,063 
Oils, vaporizing hydrocarbon, A. Hayes . . .  832,728 
Ore concentrator, P. A. Hardwick . . . . • • . •  832, 971 
Ore, etc . ,  manufacturing briquets of, Bo ' 

SchultecStelnberg • . • • . . • • . . . . . . . . • . • • • •  833,OQ5 
Ore pulverizing machine, A. J. Mlllross . • • . •  832,801 
Ore separator, P. A. Hardwick ; . . . . . . . . . .  832,972 
Ore separator, magnetic, H.  H; Walt • . . . . . • •  832 .. 642 
Ore separator, magnetiC, Wait & .sny�e.r, 

r 
THESE FOUR 

PICTURES 
IN COLO�S 

F R E E  
To every reader of this periodical who loves nature 

and animals and outdoor life, we will send with­
out charge four beautiful pictures, which sell at 

retail for 50 cents each. These pictures are wonder­
ful examples of the art of color photography, being 
printed on heavy plate paper by the most improved 
process. Framed at moderate cost they will make 
splendid decorations for den or cozy corner, or they 
can be used just as they are in any room of the house. 
The subjects represented are such as will appeal to 
nature lovers generally. Exact size of pictures, 
10� x 7� inches. 

Why We Make This Offer 
This offer 18 to acquaint you with our new "Standard Library of 

Natural History." which has recently been published. after years of labor 
and at an enormous expense. It is the only work of its kInd i,:1 existence 
illustrated from actual photographs. of which it eontains over 2. 000. be­
sides many full-page plates showing birds and animals in their naturaJ 
colors. Every living creature on the earth-animal and man-Is describPj 
and pictured in this Library. In many cases specIal expedmoDs a '"'J.led 
with cameras and dry plates had to be sent to foreig-n lands to sec' . •  e the 
photographs from which the illustrations were made. The wo ' .k  is not 
technical or dry. but teems with the most interesting and tnstrur.Uve stories 
of animal life. told by famous naturalists and explorers. O � er 2.000.000 
copies have already been sold in G�rmany and ·Eozland. 

No Obligation 
Your application for the pictures imposes no obli­

gation to purchase the Library. We will forward the 
pictures, together with a descri{ tion of the books, by 

Do nol eonfU.e Ihe.e wlIh .heap plotnr... mail postpaid. You will not toe bothered by agents or 
Th., .eU al A.rl SIore. for .0 _ento •• _h. canvassers ;· this Society tmnsacts all its . business .. b ! 

correspondence. 
As an evidence of good faith, enclose 10 II cents (stamps or silver) for postage and rr:=== C U T  T H I S  O U T  ====� 

wrapping. This will be refunded if you re­
quest it after examining the pictures. Mail 
the accompanying coupon promptly, as the 
supply of pictures is limited. 

The University Society 
78 Fifth Avenue New York City 

The University SocietY, lIIew York . 

sc���a: ::�:e ��sfa���!t��g;�r�!f �����ai YH���;�/I II�n�� 10 cents f�r postage and, 'Wrapping, which you agree to · r�fund If I 
am not perfectly satftfied. I� Is understood that the send ng of thIS 
coupon aoes not In any way bind me to buy an)-1.hing •

. 

- . 

. Sc,. AMo,:Oct. ' 0, 1906. 

Name. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 
, .  . .  . 832, 821 ,  832,e22 

Ore separator, magnetic, H. B. Wait, . . 1!:=============::::=======!1 832,823, 832,824, 832,826 ·to 832,828 . .Addr($ •. • •  ; , . ,  . . . . . . . . . . . . . . . . . . . . . . . . . , . .. . . . . . . . . . . . . . . . . 

Ores, extracting lDetlil vames from;' R; '1'Iag- . . . . . .  _'--"-..,...-'--";-__ -.,,-'-_�'--'.--;_.�-�-�--'----_-------..,...--------'"'". . galey· . . . . . . . . . .. . . . . . . . . . . . . . .. . .  •.• . . . 832.8.33 
Overcbeck loop, F. G. McAlpin • •

.
. . . . • • . .  832,1121 

Overedge macblne, K. Male .. . . . . . .  833, 074, 833, 075 
Packing for fluid pump pistons, E. J. Fenny 832,726 
Packing ring, O. Q. Sellers . . . . . . • . • . . • . . .  832,816 
Padlock, combination, L. B. Gaylor . • • • . . •  832, 604 
Pall, dinner, L. C. Harding . . . . . . . . . . . . . .  832, 789 
Pail, milking, A. M. Lorentz • . . . . . . . . . . . •  832,868 
Paper bag machine, C. E. & W. T. Dulin . •  832,850 
Party line exchanges, automatic release for, 

Anderson & Hagstrom . . . . . . . • . . . • . . . •  832,946 
Pedal attachment for pneumatically operated 

instruments, N. D. Hosley . • . • . • . . • . • .  832, 673 
Pedemoblle, D. D. Wells • . . . . . . . . . . . . • . . •  833. 1 00  
Pen cap, fonntaln, W .  R .  Kennedy . . . . • . . •  832,981 
Perforating machine electric, G. H. Davis . .  832 , 849 
Phonograpb, E. Soliors . . . . . . • . . . . . . . . . . . .  832,703 
Phonograpb record cabinet, F. Buehler . . • .  832,954 
Picture mount, R. A. Averitt • • • . . . . . . • . . .  833, 109 
Pin spotter, W. J. Treman . . . . . • • • . . . . . . . .  83� 
Pinene derivative and making. same, N .  

Thurlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833 , 095 
Pipe cutter, F. W. Forster . . . . . . . . . . . . . . 833,035 
Pipe laying macblne, C. A. HuO'master . . . . 833, 055 
Pitchforks, blank for forming five and tbree 

tined, Jansen & Eisbrenner . . . . . . . . . .  832, 732 
Pitcbforks, blank for forming sl,,-tlned, Jan-

sen & Elsbrenner . . • • . . • . . . • • . . . . . . . . .  832,733 
Planter, corn, W. McCarthy . . • • . . . . . . . • . . •  832,873 
Plaster, sticking, F. L. Piro • • . . . . • . . . . •  832, 621 
PloW, J. Triplett . . . . . . . . . . . . . . . . . . . . . . . .  832, 759 
Plow, C. F. MacNair . . . . . . . . . . . . . . . . . . . . . . 832,989 
Plow attachment, J. M. De Loach . . . . . . . • .  833,028 
Plow, ditching and grading, R; Cardinal . .  832 , 839 
Plunger, gear operated screw, C. Dorn . . . . . .  832,657 
Power transmitter, self-repleni�hing fluid, 

P. F. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,087 
Press for punching, shearing, stamping, and 

otber purposes, J. Olipfel • . . . . . . . . . • . . .  832.593 
Pressure regulator, W. O. McCullough . . . .  833, 079 
Printing macblne, W. Fullard . . . . . . . . . • . . •  833,036 
Printing, multlcolor. E. C. Jessurun , . • • . •  832,911 
Printing press, T. W. Barber . . . • . . . . . . . . .  833,018 
Printing presses, automatic sbeet retarding 

device for, B. Gustafson . . . . . . . . . . . . . .  832, 968 
Propellers, operation of sbips', C. Del Prc-

posto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,62 2 
Pulp digesters, outlet connection for, G. 

S. Van Voorhis • . . . . . . . . . . . . . . • . . . . . . .  832,935 
Pulp, wood, etc. , and the resulting material, 

treating, C. F. Mabery . . . . . . . . . . . . . . . .  832,799 
Pump, M. Johnson . . . . . . . . . . . • . . . . . . . . . .  832 , 734 
Pump, centrifugal, W. 1.  Bettis • • • • . . . . . .  832, 651 
Pump. steam, P. Paulsen • • • • . . . . . . • • . . . .  832, 806 
Punch press, A. Cocn . . . . . . . . . . . . . . . . . . . . . .  833 , 1 2 3 .  
Puzzle, R. M. Lea . . • • . . • • . . • • . . • • . . . • . • • •  832, 6 1 4  
Rail JOint, E. Hamilton . • . • • • . . . . . . . • . . . .  832, 667 
Rail jOint, Nolan & Pearce . . . . . . . . . . . . . . . .  832, 997 
Rail joint, C. Gibson . . . . . . . . . . . . . . . . . . . 833,039 
Ralls, device for preventing tbe creeping of, 

G. H. Prentice . . . . . . . . . . . . . . . . . . . . . . 832, 699 
Railway, apparatus for insuring safety of 

traffic on Single lines of, Tyer & Ham-
ilton . . . . . . . . . . . . . . . • • . . . . . . . • . . . . . . . .  832, 709 

Railway block signal system, · A. L. Bower . .  832, 652 
Railway crossing or frog, J. E. Lewis . . . . .  832,615 Railway, electriC, M. E. BaiIPy . . . . . . . . . . . •  833 ,017 Railway rail joint, F. Bombardier . . . . . . . . . •  832. 715 
Railway signaling device, M. McGowan . . • .  832, 995 Railway switch, G. S. Sbaw . . . . . . . . . . . . . .  832 , 631 Railway switch, Carroll & Fleming . . . . . . . .  832, 840 Railway tenders cr other cars, draft rig-

ging for, J. R. Mltcbell • . . . . . . . . . . . . .  832, 870 Railway tie, C. P. Walter . . . • . . • . . . • . . . . •  832, 644 Railway tie, W. 1.  F. Harden . . . . . . . . . . . . . . 833, 048 Railway tunnels or subways, system of ven-tilating, W. P. Groom . . . . . . . . . . . . . . . .  832, 856 Railways, etc. , treating the surface of the permanent way of, H. ID. Harwood . . . . .  832, 973 Range or stove, gas, J. Roy . . . . . . . . . . . . . .  832. 878 Raspberries, treating, M. B. Sherman . . . . . . 832.817 Reeling mechanism, W. Y. Hunt . • • . . . . • .  832,974 Refrigerator, R. H. Dobbs . . • . . . • • • • • • • . . •  833,030 Register. See Fare regl.ter. 
Retort, P. Jacksc>D • • • • • • . . • • • . . • • . . . • • . . •  832,976 Rheostat, F. R. Kunkel . • . . . . . . . . . . • . . . •  832 , 9 1 2  Rheostat. liquid, G. W. Cravens . . • . . . . • • • •  832,720 Rock drilling machine cr engine, Hellman & Bayles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832 791 Roll, Eynon & Sheriff . . . . . . . . . . . . . . . . . . . . . 832:725 Rope drive, �. �am.es • • • • • • , • • • . •  ; . ; . • • • .  832, 977 

R.,eady October 20, 1906 

The lew Agriculture 
By T. BYARD COLLINS 

avo. Cloth. 376 Pages; 100 Illustrations. $2.00 Postpaid 

THIS new and valuable work sets forth the 
changes which have taken place in American 
agricultural methods which are transforming 

farm life, formerly so hard, into the most independent, 
peaceful, and agreeable existence. Farm life to-day 

. offers more inducements than at any previous period in 
the world's history, and it is calling millions from the 
desk. The present work is one of the most practical 
treatises on the subj ect which has ever been issued. It 
contains 376 pages and 1 00 illustrations. In brief the 
contents are as follows : A general statem ent of the 
advantages of farm life i the vast systems of irrigation 
which are transforming the great West i the prin ciples 
and importance of fertilization i the importance of 
canals and good roads i some new interests which 
promise a profit i some new human creations in the 
plant world ; new varieties of grain, root and fruit and 
the possibilities which they indicate i improper m ethods 
in agricultural practice i new machinery by which the 
drudgery of life on the farm is being eliminated. The 
relation of a body of specialists to the American farmer 
who can have the most expert advice upon every phase 
of his work without any expense whatever to himself 
is shown in Chapter X. 

SEND FOR CIRCULAR 
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FIR.E . . Rotary engine, H. L. Witham • • • • • • • • . . . . .  

Rotary engine, T. Croston . . . . . . . . . . . . . . .  . 
PROTECTION [ Rotary engine, Le Valley & Shltrer . . . . .. . . 

FOR YOUR Rotary engine, O. Akerberg • • • • • • . • • • . • . •  

HOMES, FACTORIES, ETC. ' ���� b��da. 
EI�anJt!':rne��

. : : : : : : : : : : : :  

832, 739 
832 , 83< 
382,848 
833,107 
833,031 
832,756 
832, 838 

THE INSTANTANEOUS 
FlR.E EXTINGUISHER. 

-a dry powder in a tube-is always 
ready for use, and immediately 
kills any fire, even grease, oil, 
gasoline or electric. Best for 
garages, autos, motor boats, etc. 
Can't freeze, and 

NEV ER CAKES OR COR­
RO DES IN TUBES, 

Not only the most efficient extin­
guisher, but also the cheapest. 
In use by N. Y. Central Lines, 
Long Island Ry., and hundreds 
of others who want the best. Send 
for literature. and p r i c e s. We 
want a few high class agents. 

I NSTANTANEOUS FIRE EXTI N G U ISHER CO .  
1 4 9 B roadway New Y o r k  City 

Leaking Valves 
bonnets, pistons, gaskets or air pumps, even under higbest pressure 
and temperature when yon use 

Eke rt .. H i g h est R e s i st a nce Of Steam Materia ls  

;r��u�:J X;!�faID£i:sg�tlhn���erm=t s::n�n:52p 1:��;�F. 
of superheated steam. H. R. Sheet Packing for gaSkets, flanges. 
!:�;e�;:a���e �fn��:���:���t!��Oo�b:��f ���fc!i�%:S:�� 
EKERT HIGH RESISTANCE MATERIALS CO. 

Dayton" Ohio, U. S. A. 

Safe or vault, Brinton & Gaston • . • • • . • . . •  

Safety brake for tread pawers, automatic, 
R. H. Ling . . . . . . . . . . . . . . . . . . . . . . . . . . 833,067 

Sample, salesman ' s ,  H.  E. Bodine • . • . • . . . • .  $32,585 
Sand drier and screen, combined, L. Elkus 832,961 
Sap collector, vacuum, V. P. McVoy • . . . . . .  833,081 
Sash lock, J.  L. Grether . . . • . . . . . . • . . . . . .  832,664 
Sash lock,. W. S. James . . . . . . . . . . . . . . . . . .  832, 731 
Sash weight, W. S. Sanborn . . . • . . . . . . . . . .  832, 701 
Saw set, H . .  W. West . . . . . . . . . . . . . . . . . . . .  832,941 
Saw table gage, J. W .  Cromwell . . . . . . . . . . 832, 721 
Scraper, L. E. Waterman . . . . . . . . . : . . . . . .  832,938 
Screen, J. & P. B .  Landgraf . . . . . . . . . . . . . .  832 , 679 
Screen attachment, window and door, J.  A. 

Gee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832, 788 
Screen doors, fly trap for, J. E. Brown . . . . 832,892 
Sealing in machine, H.  G. Ferguson . . . . . . .  833, 131 
Seals, machine for making soft metal, C .  

A. Svensson . . . . . . . . . . . . . . . . . . . • . . . . . . 832,883 
Seeding machine, \1. E. Harter . . . • . . . . . . . .  832,907 
Self-lubricatIng wheel, E.  D. McDonald . . . .  832,994 
Separator .bowls, dIstributing deviCe for 

centrifugal, N. S. Bok . . . . . . . . . . . . . . . .  832, 837 
Sewing machine, whip stitch, K . Maler . • .  832, 740 
Sewing machines, work guide button for 

button hole, D. B .  A.hman • • • • • • . . . •  832,831 
Shaft hanger, L. Zambonl . . . . . . • . . . • • . . • .  832,648 
Shafting hanger, A. D. Cypher . . . . . . . . . . . . . 833, 126 
Sheep shearing machine, W. W. Virtue . . . •  833,099 
Ships. hatch cover for, J. Kidd . . . . . . . . . •  833, 058 
Shoe polishing device, R.  E. Saffold . . . . . .  833,003 
Shoe string fastener, E. B. Guenzel . . . . . . . . 832,857 
Sieve, T. Lourim . . . . . . . . . . . . . . . .  832,684, 832,685 
Signal lock, F.  B.  Corey . . . . . . . . . . . • . . . .  832,847 
Signaling apparatus, W. E. Veasey • . • . . • . .  832,762 
Sleigh shoe, C. L. Clark . . . . . . . . . . . . . . . . . 832,774 
Smelting copper matte, W. Kemp . . . . . . . . 832, 738 
Smoker' S  appliance, F.  L. Burdick . . . . . . • . .  833, 121 
Sole for footwear, metal protecting, Linwood 

& Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,987 
Spanner, adjustable, A. R. Larssen . . . . . .  833,065 
Spark coils, higl?- tension terminal for, E.  

B. Jacobson . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 135 
Speed aIlll di.tance indicatillg device, R. 

Abell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 144 
Speed Indicator, H. Dahl . . . . . . . . . . . . . . . . . .  832, 600 
Spoon, beverage, H. Morgan . . . . . . . • . . . • . . .  832 , 992 

_ ____ Spring .  See Furniture .pring. 

J .  L L E W E L L Y N  K I N G  Stair rod .. fa.tene", J. J. Con.tanzer . . . . . . .  832,846 
Stave sawing machine, E.  E .  Flora . . . . . . .  832, 602 · 
Steam engine, J.  A. Svenson . . . . . . . . . . . . . .  832,685 

SHIPBUILDER. Steam engine, W. Shepherd . . . . . . . . . . . . . .  833,090 
Steel and Iron, quenching bath for treating, J. Churchward . . . . . . . . . . . . . . . . . . . . . . . .  832,771 

J U S A Steel, hardening and toughening, J. Church-E LIZABETHPORT. N. ., • • •  ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832, 770 

Builder of Stern Wheel. Paddle and Screw 
Steamers, Torpedo Boats and Barges of all 
kinds in Steel • .e .e .e  A Specialty made of 
South Amerlc .... n .... nd Alask .... n River 
Bo .... ts. Launches. Dories, Canoes, Etc. 

Valuable Books 
Home M;chanics 
for Amateurs 
This bool< has aohieved a.n unparalleled success In one 

r;g�kOr'f.� �o�fe�'1� :e�� 
ordered. It is by far the 
largest and be3t book on 
the subject ever oti'ered at 
suoh a low prioe. It tells 
how to make things the 
�m;;:li-;'�;e:��y {t �� 
prove of value to yo 11-
muoh more tha.n you real­
ize. Do things with your 
hands. Send for a circular 
giving contents-the circu­
lars oost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you wOnld be the 
fIr.t to purchase. The first 
large edltiou is almost 
gone. order to-day. 

3,.0 Palles -3'.16 Enllravinlrs Prioe $1.30 

TWENTY.THIRD EDITION 

EXPERIMENTAL SCIENCE. 
8y OEO�OE n. HOPKINS 

Revi8etZ and Greatty Enlarged. 2 Octavo Vo!'/.I'lM8. 1.100 
pages·$5�. ll�';!f?j}�;'co?��d,toS�id. 

.1!lX P I;)It I M IllN'L'AI, SOllllNCE is so well known to 
many Of OU" reade .. s tbat it is bardly necessary now to 

�r: w�rk�e���ttitg�ki�! 
decided .ome montbs 
ago that it would be 
J'lecessary to prepare a 
new edition of tbis worl< 
in order that the many 
wonderful discoveries 
of modern times might 
be ful ly described in its 
�.mY�n ���°"pi:lTsJ:�� 
w o n d e r f u l  develop­
ments in wireless tele­
graphy, t'or example, 
have been made. It 
was necessary. there.. 
fore, that a good deal of 
new matter should be added to tbe work in 
order to make it thor-
��1hl

��b)<>.;�al:'v'f� 
some 200 p8j1es have 
been added. On ac­
couut of the increased 
size of the work, it bas 
been necessary to divide 
It into two VOlume., 
haudsomely bound In 
buckram. 

REVISED and EN I,ARGED EDITION 

The Scientific American 

Cyclopedia �::::::;� 
1 5,000 R.eceipts. 734 Pages. 

Price, Sri.OO in C l o t h .  86.00 in Sheep. $6.30 
i ll Half M orocoo. Post Free. 

'l'bis work has been re­
vised and enlarged, 
900 N ew Formulas, 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
�enera reader. It should 
h��ee ':.n� I �g:ks�o��erl 
circular containing f u 1 1  
Table o f  Contents will 
be sent on application. 

Those wbo already have 
the Cyclopedia may obtain 
tbe 

1901 APPEN DIX. 

Price, bound in cloth, ,LOO 
postpaid. 

MUNN & CO.,  Publ ishers, 36 1 Broadway. NEW YORK 

Steering device, F .  A. L a w  . . . . . . . . . . . . . . . •  832,798 
Stenclllng device, ID. P. Rudolph . . . . . . . . . . 832,925 
Stoker, mechanical, S.  W. Simond • . . . . . . . .  833,091 
Stovepipe cleaner, E. Burger . . . . . . . . . . . .  833, 021 
Strainer, milk, A. M. Lorentz . . . . . . . . . . . . 832,866 
Street and station Indicator, H. C. Wallace. 832,643 
Superheater, W. Schmidt . . . . . . . . . . . . . . . . . .  832,627 
Surgeon' s  operating table, F. F. Lawrence . .  832,680 
Surgical implement, A. · Littauer . . . . . . . . . . .  833, 136 
Switch control system, multiple unit, F. 

H. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,926 
Switch mechanisms, automatic unlocking de-

vice for, J. D. H!I1iard, Jr . . . . . . . . . . . .  832 , 729 
Switch tongue, P. L. Bailey . . • . . . . . . . . . . .  832,949 
Talking machines, amplifying horn for, W. 

N. Dennison . . . . . . . .  ; . . . . . . . . . . . . . . . . .. 832, 896 
Tap, collapsing, E. M. Buckius . . . . . . . . . .  832, 716 
Tapestry setting machine, F. A. Whitmore. 832,942 
Telephone and other wires, connector for, C. L. Peirce, Jr. . . . . . . . . . . . . . . . . . . . .  832,876 
Telephone circuit, M. W. Phillips . . . . . . . .  832 , 746 
Telephony, H.  O. Rugh, reis.ue . . . . . . . . . . .  12, 541 
Tennis rackets and similar articles, holder 

or pre.s for, W. L!1Iywhlte . . . . . . . . . . .  832,915 
Terpenes and rOBin, apparatus for extract� 

ing, G .  A. Kerr . . . . . . . . . . . . . . . . . . . . . .  832,863 
Tie plate, A . . C .  Shand . . . . . . . . . . . . . . . . . . . .  832,630 
Tie plate, B. Woihaupter . . . . . . . . . . . . . . .  832,945 
Time lock, H. C.  Stockwell . . . . . . . . . . . . . . . 833 , 094 
'flre, vebicle wheel, A. T. Sherman . . . . . •  832,702 
Tires, compound for sealing punctures in 

pneumatic, D. Charleston . . . . . . . . . . . • . .  832, 841 
Tool, On""l & Pearson . . . . . . . . . . . . . . . . . . •  832,804 
Tool chest carrier a ttachmen t, W. E. 

Schrelller . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 832 , 62 8  
Tool, combination, C. E .  Roth . . . . . . . . . . . . 832,814 
Tool combination, C .  Nielsen . . . . . . . • . . . . . .  832,996 
Tooth, artificial, R. Brewster . . . . . . . . . . . . .  832,581 
Top spinning pi.tol, J. W. Elbra . . . . . . . . . .  832, 960 
Track laying machine, T. M. Garve r . . . . . .  833, 038 
Trolley, H. West . . . . . . . . . . . . . . . . . . . . . . . . . 832, 712 
Trolley, E .  D. McDonald . . . . . . . . . . . . . . . . . . 833,080 
Trolley wheel and .upport, Young & Picker-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,165 
Trousers, B. Hirsh . . . . . . . . . . . . . . . . . . . . . . . .  833,054 
Truck bolster, C. A. Lindstrom . . . . . . . . . . .  832,683 
Truck, car, O. S, Pulliam . ; . . . . . . . . . . . . . . .  833,084 
Truck, motor, C.  Schmidt . . . . . . . . . . . . . . . . 832,749 
Trunk, J. G. Huye . . . . . . . . . . . . . . . . . . . . . . . . . 832,608 
Tube cutter, G. Wiedeke . . . . . . . . . . . . . . . . . . 832,647 
Turbine engine, reversible rotary, MacIndoe 

& McGlynn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,073 
Turn table, H. Bandmann . . . . . . . . . . . . . . . .  832,650 
Twi.t drill and .ocket, A. L. & A. H. 

Beardsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 113 
Typewriter cushion key,  Munson & Hodg-

kis� . . . . . . . .  : . . . . . . . .  . . . . . . . . . . . . . . . . . .  832,617 
TypewrIting machme, E. E. Barney . . . . . . . .  833 112 
Typewriting machines, securing meaDS for 

' 
the hangers for, H. A. Moyer . . . . . . . . .  832,802 

Vacuum pan, J. Kostalek . . . . . . . . . . . . . . . .  832 , 677 
Valve and adju.table cut-oO:, slide, W. 

Good.peed . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  832,900 
Valve, atmospheriC exhaust relief, J. Acton 832,649 
Valve, flushing, J. H. Bell . . . . . . . . . . . . . . . .  832, 834 
V alve for radiators, air, H.  M. Stevenson . . 833,000 
Valve, relief, W. F. K richbaum . . . • . . . . . .  833, 062 
Valve, water gate, A. J. Collar . . . . 832,843, 832,844 
Vehicle hood frame, B. Cava11!nl . . . . . . . . . 833, 122 
Vehicle sent brace, I.  W. Cool . . . . . . . . . . . 832,776 
V ehicle shaft, D. W. Connell . . . . . . . . . . . . . .  832, 719 
V ehicle .torm front, adjustable, G .  W. 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,751 
Vehicle top .upport and protector, Mathews 

& Roed e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832,688 
Vehicle wheel, H. Bell . . . . . . . . . . . . 832, 950, 833, 115 
Vehicles, antivlbration device for,  O.  W. 

Schaum . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  832, 626 
Vessel, submarine, S. Wiebe . . . . . . • • • • . . • •  832,646 
Veterinary appliance, N. Stalker . . . . . . .  ; . .  832 , 704 
Voting machine, F. S.  Thornley . . . . . • . . . . .  832,932 
Wagon seat, B. F. Lloyd . . . • . . . . . . . . . . . . .  833,068 
Wardrobe ,  N. Fyan . . . . . . . . . . . . . . . . . . . . . .  832,625 
Wa.her. See Dish washer. 
Washing machine, Fo.ter· & Garrison . . . . .  . 
Waste pipe. urinal basin, J. Macdonald . • . .  

Watch barrel, S.  R. Hoffmeier . . . . . . . . . . 
Watchmaker's tool, W. S. Richardson . . . .  . 

Water closet, J. C. Duner . . . . . . . . . . . . . .  . 

832, 787 
833,072 
832,672 
832, 810 
832,897 

Water elevatin� and distributing system, 
. A. D. Strong . . . . . . . . . . . . . . . . . . . . . . . . . .  832,930 

Water elevator, siphon, J. N. Wood, et al . . 832,764 
Water meter contro11!ng device, L. H. 

Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832,619 
Water purifying aud filtration system, auto-

matic, R. Law . . . . . . . . . . . . . . . . . . . . . . . . 832,914 
Water tube boiler, Brown & Park . .  832,590, 832, 591 
Water wbeel, overshot, F. M. Keller . . . . . . .  833,051 
web

wY;¥i���fd 
d:;���, 

. .  ��:�����c: . .  �.
l��.� . � 832, 982 

Well strainer, oil and water, F. I. Getty, 
reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 , 537 

Wells, fishing tool , for, J. H. Morrow . • . . . .  832,920 
Wheel, L. N. Wlttum . . . . . . . . . . . . . . . . . . . . .  832,888 
Wigs in place, securing, W. Bleicher . . . . . . . 833,092 
Wire, automatic wiper for freshly galvan-

ized, W. S. Myers . . . . . . . . . . . . . . . . . . . .  832, 691 
Wire stretcher. H. C. Werner . . . . . . . . . . . .  833,142 
Woodworking tool, C. W. Justus . . . . . . . . . .  832, 736 
Wrapping or packing small articles, ma-

chine for, A. ADltua . . . . . . . . . . . . . . . . . 832,766 

DESIGNS. 

Badge, Johnson & Cofer . . . . . . . . . . . . . . . . .  . . 
Badge, B. A. Richardson, Jr . . . . . . . . . . . . . .  . 

Badge, J. R. WllIcox . . . . . . . . . . . . . . . . . . . . .  . 

Chair back, J. Silverman . . . . . . . . . . . . . . . .  . 
Clock case, E. Ehrle . . . . . . . . . . . . . . . . . . . , . . 

38, 268 
38,269 
38,270 
38,279 
38,272 

? • 
Why Do We Eat 

Food was designed to supply the elements 
of which our bodies are composed, hence we 
eat to replace the exhausted and worn-out 
tissues and cells of our physical and mental 
being. _ 

• 

Our bodies are composed chiefly of four 
elements : Oxygen, Carbon, Hydrogen and 
Nitrogen. In a body weighmg 148 lbs. 
there are 92 lbs. of Oxygen, 31 lbs. of Car- I 
bon, 14 lbs. of Hydrogen and 4� lbs. of 
Nitrogen. The Oxygen is derived from air 
and water, while the other three elements 
must be obtained from food. Nitrogen 
builds tissue and muscle, Hydrogen and 
Carbon supply brain , nerve force and heat. 

To keep in perfect health and strength , 
all parts of the system must work in har­
mony. To do this each part must be sup­
plied with the materials necessary to keep ! 

it in perfect repair. I In eating care should be taken to select the 
food which contains the greatest percentage I of the three mentioned elements. A heavy 
tax is too often imposed upon the system by 
forcing it to take care of food which contains 
little or no nutriment. There is one food 
that contains all these elements m such per­
fect proportion that life and health can be 
sustained by it for more than 100 years. It 

I N V E NTO R 'S  
P R O B L E M S  

The real difficulty of the inventor is the 
working out and perfecting of his original 
idea. Every inventor's problem is cov­
ered by certain rules that the wonderful 
system of technical instruction of the 
International Correspondence S c h 0 0 I s 
makes plain to the student-inventor, with­
out leaving home or loss of time from 
present occupation. 

Write to the I .  C. S., stating the object 
of your ambition and in which of the fol­
lowing occupations you need technical 
training. 

ltIechBDleal Draqhtlman, ClvU Enclneer, 
Chemllt, TextUe.ltIllI Supt., Eleetrlel_ 
Electrical EJllr\neer, Mechanical EJllr\neer, 
Telephone EnKineer, Electrical LI"htln" 
Supt., Surveyor, Stationary E nlrlneer, 
D ulldine C o n t r a c t o r, A r c h i t e c t u r a l  
Draurrhtoman, Arcliltect, Brldrre EnIPneer, 
Stl"Uctursl EnKineer. Mbrlnrr EJllr\neer. 

In reply to your inquiry, you will 
promptly receive, without cost to you, in­
formation that may benefit you beyond 
calculation in  your chosen career. Re­
member, this information is absolutely 
free to you. 

INTERNATI O N A L  CORRESPONOENCE SCHOOLS. Box 942. Scranton,  Pa. 

is truly a food from the Gods. Delicious in ' STUDY Higb Grade INSTRUCTION 
taste, appetizing, tissue-building and health i By CORRESPONDENCE 
creating. Nature has made it so perfect that I LAW Pr f thFou>"tb

eent
f
h Ye.r

St 
h b bl l ' t T h i epares or e &r 0 any a16. 

man as een una e to equa 1 • 0 t e l improvod method of Instruction, com-. 
l 'd 't 

. 
f t 1" T th 

. blnlng the Text-Book, Lecture and Case Book InVa 1 1 IS a per ec e lXlr. 0 e man Itt metholls. �pproved by the bench and bar. Three 
health it gives still greater power. To the ' Co�"e. ,  coller' P�.t-Gradu'te and Busine •• Law. D���rtw.ll. 
aged it gives back the elasticity of step and 

Umform rate o tuitIOn. Send for C,talog. 
confidence of youth. To woman it gives 
that beauty of complexion all are anxious to 
acquire. To humanity in general it is a 
boon of immeasurable worth. It grows only 
in a few favored spots on this earth-locah- i 
ties where the vitalizing rays of the sun pene- I 
ttate it every day. It is spoken of in the 
highest terms in ancient and Biblical history. I 

t.hat coins nickels for its owner. and gives satisfaction to the public is the wonderful 
PHOTOSCOPE. 

Recently a method was discovered by 
which this delicious fruit-meat could be 
safely transported to all parts of the world. 
It can now be delivered to your table as · 
perfect as when it was picked from the tree. 

!��;s ;r���l�����F: �i:ur:!d��e:a!! 
ili��: :repr�!��!. $ l:ri� dalorwt:�ki:� and price list. 

M. S. KLINE 
45 N. Divisiqn St., 

It costs no more than inferior food. 
We want to tell you all about I,yvolas and T H E  E U R E K A  C L I P  

for that purpose h�ve prer:ared and illus- fo
Pi��'ii':p���:UI�:1i

�cJ:n�';.'i:ie
��eL'��� 

trated a booklet which we mIl take pleasure yers, Editors, Students, Baukers. In.ur. 
in sending to you free of cost if you send . ���liy

�omlo':,'lle��ge�u::'':Jes�a�::' �r{:,: 
your name and address to The Lyvola Co. , ! Does not mutilate t�e paper. Can be 
Dept. 410 E, Rochester, N .  Y. , immediately. i ��e%�''lFae(n�dl.1i e:(3.��J'l�:'!. !�f.f'.Jn�;s 
R,ADIUM AND THE RADIO-ACTIVE 1 �¥gJg��Wa�eti����;�a'l!fr��.e�!�: 
Substa.nces. No better or clearer SCientific account bas I u�actured by C onsolIdated Safe� 
been published than that contained in SCIENTIFIO 1 PIn Co • •  Box 12l. Bloomfield. N. d .  

BU)j']J'ALO, N. Y. 

active substances. Price 10 cents. by mail. Munn & Co., I '  9 0 6 
AMERIOAN SUPPLEMENT 1 4�9. The paper presents 
all that is at present known about radium and tbe radiO- I 861 Broadway. New York City and all newsdealers. 

. 
�8u U S E  G R I N D STON E S  � I THOMAS 

(f 80 we can SUPPlY you. A l l  SlZe8 \ AUTO=BI mounted and u n m o u n t e d .  always 
:���i:St�gf:e l e��:;,�g��'

.��r����:- 1 Model No. 44. Price $141) 
cial purposes. Send for cataloCl'Ut H I "  [ Three Horse Power. Simplest motorcyo]e on the 
The C LEVELA ND STONE CO. 

market . .tft'WtsTVt���weytJll..�!Bfca���g free. 

2d Flo o r .  W i l s h i re.  C l eve land.  O .  1 1 430 Niagara Street Buffalo, N .  Y. 

Because It so successfully fills every mission and use possiblt! to be pert'ormed by 
g�!r �ll:!;So� ��t;��!�� n�lfi�!�afi��!h!dl�u�i���t��k�U;!!�i��:t�ub:� 
curacy to all the drawing instruments necessary to lay out plans. If you figure cost, the 

R E A D Y  D R A U G H T I N G  I N S T R U M E N T 

�:: =le;:!l=�io� le:�i!�:�t��ei �!vrn;e�o ��n?ac�o:�e�! i:������o��!tly(l: 
be calTled around Rre kept. We will send x.ou the Ready Draughting Instrument pre� paid on re("eipt at the pnce, which Is One Dollar. The money will be returned if you 

do not consider it worth many times its cost. Do not delay, but send to�day. 
Rendy MnDufactuI"lJljf CO .. 601 Llvln".toD Bldg • •  Roche,ter, N. Y. 

NS80TO Sl20A MONTH f 
young men wanted for POSITIONS on BIG 8..4I£R0..4DS. � � 

Experience unnecessary. High wages. rapid Promotion. ?,
:
:
:
:. 

! 
positions waiting right men. No other trade or profes- M 

sion pays such big money. In this age it is a compara-tivelp short step from Fll"6man to Superintendent or 

reMAKINGAPPtiCATioN, WRITE PLAIN r:::.· 
worth wins every time. We show you how 

New Catalogue of 
Scientific and Technical Books 

A new 1 1 2-pag.e Catalogue i s  now ready for distribution. I t  i s  entirely 
n ew and lists 5 ,000 of the latest and best books of a scientific and 
technical nature. .Copies are being mailed to all subscribers to our 
periodicals, but those who purchase our publications at news stands, 
or read th�m in libraries, should send at once for a copy of our 
Catalogue, which will be mailed free to any address in the world. 

MUN "II & COMPANY, Publishers, 361 Broadway, New York City 
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G E N T L E M EN 
WHO DRESS FOR STYLE 

NEATNE S S ,  AND  COMFORT 
WEAR t H E  IM PROHD 

BOSTO 
GARTER 
T H E  RECOGNIZED STANDARD 

--.mlThe Name is �:::�d ' " ")� �h�f CUSHION WI" BUTTON 
C LAS P 

LIES FLAT TO THE LEG - N EVER 
SLIPS.  TEARS NOR UNFASTEN S  

GEO. FBOST CO.,Ma.kerB 

BostoD, Mass., U. S. A. 

���A�LWAYS �E=AS�Y��� 
Before You Invest 

A dollar in anytbilll! get my book " How to Judge 
Investments." It tel l s  you all about everything you 
should know before making' any kind of an investment, 
either for a large or small amount. ThIS book gives the 
soundest advice and may save you many dollars. Send 
two· cent stamp for a Cr)py. Do it now. 

S ?nd your name and address and get the Investors' 
Geview for 

a MON TH S  FREE 
T b i s  will keep you reliab ly posted on varlous kinds 

ot i nvestments. Address 
Ed i tor  I nvestors'  Review, 1 382 G aff B l d g . ,  C h ic2 g o .  I I I .  

Are ,Your beariu,Z>! l'l1nninj! hot, '! R"duce frictIOn " mentally " and me� 
chanil'ally by sendin� to (H< f()l' full partieuJars about Flictio[}less. We havl::! the rem�d\·. No hf'arin� ('an rHll hot with it. 
FI'lctioJllel!il� lI etal Co . •  Cht'�tnnt St.,. Chattanooga, Tenn. 

• 
., America's G reatest Railroad " 

Operating mote than 1 2,000 miles of Railway 
east of Chicago, St. Louis & Cincinnati 

COMPRISING THE 

New York Central & Hudson River 

Lake Shore & Michigan Southern 
Big Four Route 

Michigan Central 

Boston & Albany 

Pittsburg & Lake Erie 

Lake Erie & Western 

Chicago, Indiana & Southern 

Lake Erie, Alliance & Wheeling 
New York & Ottawa 

and Rutland Railroads 

For a copy of " America 's Winter Re ... 
sorts, " send a two-cent stamp to George 
H. Daniels , Manager General Advertising 
Department, Grand Central Station, New 
York. 

C. F. DAI,Y 
Passenger Traffic Manager 

NEW YORK 

TRADE MAqKS 
DESIGNS 

COPYRIGHTS &C. 
A nyone sending a slmtcb and description may 

qu1cltly ascertain our opinion free whether an 
invention is prob ably patentable. Communica· 
tions strictly contldential. HANDBOOK on Patents 
s
e
��l��is ?!�:� ���g���

o
�l�e;�

r
�gc�;t:��·ve 

special notice, with out charge, in the 

Sti¢ntifit Jlm¢rltan. 
A bandsomely illustrated weekly. I.argest clr· 
culation of any scientific journal. '�rerm8. $3 a year ; four montbs, $1. Sold by all newsdealers. MUNN l� CO.361 Broadway, New York 

BrJl.ncb OlDce. 62'> I' St" Wasblngton, D. C. 

Scientific America.n 
I Eyeglass guard, G. Johnston . . . . . . . . . . . . . . . .  38, 271 

Furnace, �"'. A .  Magee . . . . . . . . . . . . . . . . . . . .  38, 280 
Horn, C. Beecroft . . . . . . . . . . . . . . . . . .  38,273, 38,2 74 
Paper, box, J. Heiss . . . . , . . . . . . . . . . . . . . . . .  38,281 
Phonograph horn, P . B. T. Berner . . . . . . . . . . 38,275 
Prie�dieu, J. E. Brif'lmaier . . . . . . . . . . . . . . .  38 , 278 
P rie�dieu, confessional, J. E. Bri€'lmaier . . . . .  38, 277 
Stool, altar boy ' s ,  J.  E. Brieimaier . . . . . . . . .  38 , 276 

T RADE MARKS. 
A gricultural machines, certain n a m e d ,  Ohio 

Cultivator Co.  . . . . . . . . . . . . . . . . . . . . . . . . . 56,565 
Alcohol, ll(·thyl, Commollwealth Manufactur-

iug Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 554 
Bearings, machine, N. Mellor . . . . . . . . . . . . . . .  56, 563 
Beer, Park Brewing Co. . . . . . . . . . . . . . . . . . . .  56.503 
Beer, G. Sedlmay l' . . . . . , . .  " . . . . . . . . . . . . . .  511,628 
Belting and packing, leather, J, E. Rhoads 

& SOIl . . . . . . . . . . . . . . . . . . . . . . . . . . 56.367, 56.568 
Belts, silk, duck, and leather, Leo 1 .  �l ein-

. 

hard Co. . . . . .  , . . . . . . . . . . . . . . . . . . .  , . . . .  5t�, r. 72 
Beverage made fl'om ginger, Manitou Mineral 

Springs Co. . . . . . . . . . . .  , . . . . . . . . . . . . . . .  5f, t-92 
Bindiug cords of j ute fiber, Ralli B rothers 56,625 
Binding, Taffeta and Prussian, J oruan Marsh 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [6, 014 
Boiler compounds, Chrysolite Drug & Chemi-

cal Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,585 
Boots and shoes, boy s '  and girls' leather, 

Tucker & Hagen . . . . . . . . . . . . . . . . . . . . . . .  56, 631 
Boots and shoes, leather, Alden ,  "'"alker and 

Wild" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56 ,551 
Boots and shoes, leather, 'V. J. l\fartilwz & 

Bro'3. . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . 56, 562 
Brandy, J. Hf>llllessy & Co . . . . . . . . . . .  56, 588, 56. 589 
Brandy, A .  Repsold . . . . . . . . , . . . . . . . . . .  , . . . .  56, 626 
Broadcloth. !' .... rencb, PerkinH, Van Bergen & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,577 
Canned vegetables a nd fruit, Abbott G rocery 

Co. . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . 56, 080 
Cards,  playing, Home Game Company . . . . . . . . 36,571 
Cards. playing, United States Playing C a rd 

(�o. • . • . . . • • . . . • . • • • •  , . • .  , • • • . . • • . • • • • • •  56, 633 
Cigars, DeisPl�""'('mmer C o  . . . . . . . . . . . . . . . . .  56, 556 
Cleaning and polishing prpparation, Matchless 

l\letal Polish Co . . . . . . . . . . . . . . . . . . . . . . . . .  56,617 
Coffee, S.  S .  Pierce Co.  . . . . . . . . . . . . . . . . . .  56, 627 
Cotton duck. Mount Vernon- Woodberry Cot-

. 

ton Duck Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  56,575 
Cotton piece goods, Minot, Hooper & Co . . . .  56, 618 
Cotton piece goods and blankets, Neuss, Hess� 

Ie in & C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56,576 
Cutlery and edge tools, certain named, J!'1. 

A. Clauberg & C o  . . . . . . . . . . . . . . . . . . . . . . . 56, 552 
Cutlpry, certain named, George Wosten· 

holm & Son . . . . . . . . . . . . . . . . . . . . . . . . .  , . . 56, 558 
F'abrics, textile, Eddystone Manufacturing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiG. flu8 
Flonr, whpat, Bulsing & Heslenfeld . . . . . .  56, 603 
Food chopping machines, Colebrookdale Iron 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,5[,3 
�"'ood, fa rinaceom;, Benge r ' s  �'ood . . . . . . . . . . 56, 599 
�"'ood made from ground cereals, diabetic 

flour, Farwell & Rhines . . . . . . . . . . . . . . . [,6,557 
Gall Cllre, Bickmore Gall Cure Co . . . . . . . . . . . .  f)fJ. 602 

U��s�n
s�a��C�I�'

ve�� iifg�e���s .� . . �� : : : : : : : :  gg;g�g 
Horse blankets, W. Ayres & Sons . . . . . . . . . . 5f3, 5B7 
Hydrogen, chemical compounds for producing, 

Roessler & Hasslacher Chemical Co . . . . . r:6, 594 
Insulated wire and cables and insulating 

tape, Indiana Rubber & Insuluted Wire 
Co. . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  56,559 

Jewelers ' sawf', E . P .  Reichhelm & Co . . . . .  5G, 566 
Knivps and razors, pocket and table, Dille-

mann !'-'Us & Co. . . . . . . . . . . . . .  , . . . . . . . . 5C .G07 
Locks, padlocks. and keys, Miller Lock Co . . 56,636 
Mach ines and parts thereof, certain named, 

Lincoln I ron Works . . . . . . . . . . . . . . . . . . . .  ttl,G61 
Medicine, certain named, Noeling-Looker Lax-

ative �'1ood Uo . . . . . . , . . . . . .  " . . . . . . . . . . .  50,619 
Merry-go-rounds and parts, �' . D a rcy . . . . . . . .  56, 60 6  
Mineral a n d  tal:le "rater, Manitou Mineral 

Springs Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5Il, 591 
Mineral water and ginger ale, Arondnck 

Spring Co.  . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  [ 6, 581 
Musical compositions, R, De Koven . . . . . . . . 56, 560 
Nails, horse, Cape"'ell Horse Nail C o ,  . . . . . .  56, 005 
Opera glasses, �Ierry Optical Co , . . . 56,573, 56, 574 
Packing house products, certain named, "\V .  

H .  Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 584 
Painters' materials, certaill named, Senour 

Manufacturing Co.  . . . . . . . . . . . .  " . . . . . . .  56 ,629 
Paints, mixed, G .  C .  TIasrall . . . . . . . . . , . . . .  56, 587 I 
Paper, . carbon or transfer, Oliver Typewriter I 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 620 
Pickles. Batty & Co. . . . . . . . . . . . . . . . . . . . . . .  56, 583 
Polish for stoves and similar articles, A. 

1'0l't�,: !��S����t ; ' B�'
a

'(il��t;)"" '& '  \V��;·� : : : : : :  gg:g�� 
Remedy, antizymotic, ,Yo C . Hamilton . . . . . . 56,611 
Ropes, :rarns, twines,  and cords,  Plymouth 

Cordage Co.  . . . . . . . . . . . .  , . . . . . . . . . . . . .  56,622 
Rubber packing, gaskets, disks, rings, and ! \vashel's, A.  B. Jenkins . . . . . . . . . . . . . . . .  5(;, 61 2 
Salve, Bickmore Gall Cure Co . . . • . .  56;600, 56. 601 
Sauces, Batty & Co . . . . . . . . . . . . • . . . . . . . . . . .  56, 582 
Sheetings, Piedmont Mfg. Co . . . . . . . . . . . � . . . 56,578 
Sheetings and drillings, O rangeburg Mfg. Co.  56, 62'1 
Shirt ,,,aists and tlannelettC' gowns, muslin, 

Keach & B rown Mfg. Co. . . . . . . . . . . . .  56,615 
Shirts, dress and negligee, Burnham Hanna 

Munger Dry Goods C o. . . . . . . . . . . . . . . . .  ri6,604 
Shoes,  leathel', \Y. H . Miles Shoe C o  . . . . . . . .  5G,634 
Sno\v shoes, skpes, and accessories, T. A. 

JohnsE'n Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Soap, harness, Pratt Food Co . . . . . . . . . . . . .  . 
Soap powder. II, Knob . . . . . . . . . .  0 • • • • • • • • •  
Spoons, forks, and knives, certain named, 

56, 61 3 
56, 62:1 
G6, 590 

Quaker Novelty Manufacturing Co . . . . . .  56, 579 
Tin and sheet metal a rticles, certain named, 

Stu bel' & Kuck . . . . . . . . .  , . . . . . . . . . . . . . 56, 569 
r.rin plate, .Mallogue�Pidgeon I ron Co . . . . . . . . 56, 616 
Tonic and sarsaparilla,  celery, Schoneberger 

and Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 595 
Tonics, H. V. H a ley . . . . . . . . , . . . . . . . . . . . . .  56,610 
U nderwaists, women ' g, and childre n ' s ,  Hoy a l  

vVorcester Corset Co. . . .. . , . . . . . .  , . . . . . . 56,564 
Vinegar, Spraguf>, "Tarner & Co . . . . . . . . . . . .  56, 630 
'Vhisky, Sig. & Sol. II . I<�reiberg . . . . . . . . . . . . 06, 609 
'Yhisky, Union Distilling Co . . ,  . . . . . . . . . . . .  56, 632 
Whisky, WE'idl'man Company . . . . . . . . .  , . . . . .  56, 6..�5 
Whisky, rye ,  U lman, Boykin & Co . . . . . . . . . .  56, 570 
Windmills, Aeromotol' C o. . . . . . . . . . . . . . . . . .  56,596 

LABELS. 
"Costa ' s  Orchard Brand , "  for a sauce, L. 

D. C o s t a  O rchard Cunning Co • . • . . . . • • • •  
"Diploma, " for rye whisky, 1\1. J .  Doran • . .  

" �Jstratto Pomidoro, "  for tomato sauce, 
Italian American Trading Co . . . . . . . . .  . 

"Maltopso the English Brew, " for a be v-
f!rage, G .  Altree . . . . . . . . . . . . . . . . . . . . . .  . 

"Myrtle Valley , "  for ry e ,vhisky, M. J. 
I)ol'an . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

" Riveris Talcum Powder, " f.or talcum pow-

1 3 , 1 1 8  
1 3 , 1 1 6  

1 3 , 1 1 9  

13, 1 17 
1 3 , 1 1 5  

What Your Ooset 
Should Be 

TO BE SAFE 
. A closet should be 

first of all ,  free from the 
odors caused by imperfect cleans­

ing or shallow. water seal , permitting 
escape of sewer gas. 

H should be of perfect construction , and 
not of material subject to rust , corrosion, under­

surface discoloration , or cracked and chipped 
surface enamel, such as porcelain enameled iron. 

If your closet shows any one of the faults men­
tioned, you are exposed to a direct and dangerous 
menace to health. If examination or past experience 

shows your closet to be defective, replace it with the perfect 
sanitation embodied in 

The Closet of Health 
Unlike the ordinary closet, the "Sy·CLO" has a donble cleansing action , 

a combination of flush from above and a powerful p ump l ike pull from 
below. The downward rush of water creates a vacuum into which the 
entire contents of tbe bowl is drawn with irresbtible sypbon ic force. 

The material of the Sy·CLO Closet is heavy wh ite china , haud moulded 
into a single piece without j oint or seam ; i ts  surface cannot chip off nor 
crac k ,  and is  unaffected by acid , water or wear. 

The name "Sy-CLO" on a closet 
guarantees tbat it is made under the 
direction and supervision of the 
Potteries Selling Company , of the 
best m aterials, and witb the aid of 
the best engineering skill , and has 
the united endorsement of eighteen 
of the leading potteries o f  America. 

Booklet on "Household Health" 
sent free, if you mention the name 

. of your Pl umber. 
I,avatories of every design made 

of tbe same materiai as the Sy,CLO 
Closets. 
POTTERIES SELLING COMPANY. Trenton. N. J. 

LET US BE  , IOUR- fAD"fORI WRITE FOR ESTI MATE ON A N Y  ARTICLE \ Y O U  W A N T  MAN U FACTURED " ' ,' 
. 

S:TA MPINGS, M ODELS, EXPER. 'WORK ·W RITE FOR FREE BOOK LET ' '/ THE CLOBE M A CH I N E  &. STAMPING, CO. 11070 H�ml 1ton St., Cleveland, O. 

A M O N E Y  M A K E R  
Hollow Cl)ncrete Building B locks 
Best,  Fastest. Simplest, Cheapest 
Machine. FuJly guaranteed. 

T H E  PE'l'T YJ O Il N CO. 
615 N. 6th Stret:;{. Terre Haute, Inc!. 

B d -DO N ' T  D R I N K- Vi a 0", Filt,:s Pudfy, D,odod", at B r Decolurlze. Bookl e t  Free, 
Buhring 'Water Purifying ('0. 68 l\Jurray St. , New York 

J O H N  C. S P A R K S ,  B. Se , F. C. s 
Chemical Expert 

Analysis made of trade products. water. etc.; advice 
in processes and patents ;  litigation. Office and. la­
boratories, 16 Beaver �treet, N ew ¥ol'k City. 

" K�:::; " B A L L  B E A R I  N C S  
For thrust or weight or both. 

Iii !f!!�g;i.ri�.})Sh��h::d ��. 10 cts. in Stamps 101' samples. 
PRESS E D  S T E E L  M F G .  C O . ,  5 4 5  The Bourse.  P h i l a . ,  Pa. 
AUTOMOBILE I!'lSU ItANCE 
Every owner of an A uto sbouJ d insure his car a§:minst 
1088 or damage, w h ether in actual riding- or in transit. 
We fully insure y ou against sl!cb loss or damage, how .. 
ever sustained. Premiums low Ifullest reliabIlity. 
H. W .  BEALS. 7'6 William � treet. N ew Y ork 

S H O P  R O O M T O  L E T  
FU L LY E Q U I P P E D M AC H I N E  S H O P  

S .  A .  NICHOLAS, 3 0  (>reenwich A venne 

FACTORY MEN We can help 
you to better 
e a r n lllgs and 

better results by our course of instructi o l l  in Cost 
Accounting. Small cost- - spare hou rs� ( asy pay­
ments. Let us tell you onr plan . It costs no th ing 
to investigate Our students to-day bold tbe best 
places and m a nage the best facturies, A postal 
will bring yon the details. 

INTER.NATIONAL ACCOUNTANTS' SOCIETY , Inc. 

59 Port St. W., Detroit, nich. 

Start �Ck�!!�ge�!���ew���i�!��� 
business in the °WO�id�

h e  
Rtg�

t 
:�;����tf���t��r���l: 

profits-money comes with order8- our plan for 81 arting 
beginners is  a sure winner and Qilers you a chance to 
get in business for yourself. Full particulars for stamp. 

A. FRA N K L l N· H O W A R D  C O . ,  Kansas C i t y ,  M o .  

NOVELTIES 8: PATEnTED AR1'ICLES 
MANUfACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. E .KONIGSLOW STAMPING & TOOL WORKS, CLEVE L A N.D. 0, 

LEARN WATCHMAKI N_G 
We teacb it tborougbly in as many month s  as it 

formerly took y ears. Does away with tedious appren­
ticeship. Money earned while studying. PositiOils se .. 
�'i�eloJi

a
�wrf�iI:'X'a{�� C:��i'j,gOL. St. Loui_, Mo. 

LEARN P LU M B I N ft  A few mon t bs' in-a struction at our scb ool 
under the supervision of expert plumbers wil l  enable 
you to earn regulal" plumber's wages. We b ave a speciaJ 
department to aid ')ur fOtudent,s in securing a position 
after graduating. W.rite to· day for FREE ILLUS­
TRA'I'ED CATA LOGU I1J. ST. LOUI!' T ltA II E  
�CHOOL, 397'2 Olive Street. �t. Louis, Mo. 

I " Y (" TO R S We manufacture M ETAL SPE. 
C I A LTIES Of all kinds,. to ord�r; 
largest eqmpment; lowest PTIC� 
as, Send sample or 

model for low estimate and best expert adViceF R E E TilE EAGI� E TOOL CO., Dept. A, t'ln Blnnatl, O. 

· · "to��)\�·c�:,�? f�' �i��dicil;�i 'pl:ep';;';ti�;" f�� 1 3 , 121 n'j�' - vail:.lLm Corliss EUlI'ine.,  Brewers m Magical Apparatus stomaell and bowel complaints, A .  Bar- Ii! and Bottl ers ' Macbinerv.  'l� HE V' I LTER ,'1!' • 
thelet . .  , . . . . . . . . . . . . . . . . . . . . . . •  ' "  . • . .  13, 120 • MFG. CO� 891.1 Clinton St ., Mi lwaukee . Wis. . - ". Gran d Bouk Catalogue. Over 700 engravmgs 

PRINTS. 
, j Celakut, " for liquin. court plaster, Lee 

MODELS & EX P E R I M E N TA L W O R K .  
Inventions developed. Special llacbinery 

E. V_  BA ILLARD . 24 Fran kfo rt street.  New Y o r k .  
Clwmical Manufacturing Co. . . . . . . . . . .  . 

j 'Men ' s  Apparel, " f o r  m en ' s  apparel, W . C .  
1 , 812 RUBBER Expert Manufacturers 

Fine Jobbing 'Vork 
Both . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  . 

" Russel P s  Recruits, " for playing cards, vVil-
1 , 814 PARKER, STEARNS &: CO., 228.229 South Street. New York 

lis W. Russell Card Co . .  , . .  , . . . . . . . . . .  . 1 , 81 3  
"The;> Proclamation , "  f o t'  a cereal, Cream of 

Wbeat Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
GEO. M . M 4 Y E R , 1131 MONADNOCK, CHICAGO 

1 , 810 WORKING D R A W I N C S  
"Three Minds With but a Single Thought, " 

for a cC'reaL Crpam of "Vhea t Co . . .  , . . . 1 , 81 1  

A printed copy (If t h e  speCification a n d  d rawing 
of any patent in thg foregoing list, o r  any patE'u(, 
in print issued �illce 1863, will be furnished from 
this office for 10 cents, providE'd thE' name aud 
number or the patent desired and the date btl 
given. Address Munn & Co. , 361 B roadway, New 
York. 

D RI I N O  M AC H I N ES .  S. Fl. WORRELL 
Hanni l)aI . Mo. 

S pecialties & Patents BOllght !l.�d So l d  
Awerifan Comm(ll'ee & Special y Co.,  Ine., 95 Dl'llrbol'n St., Chicago 

Dies, Tools, Models and Special MQchin'ery. �,:��,":;'���;',;";,"�,�" HOEFT &. MOORE, Ch rcago, U. S. A, OFFICE "" 07 F!l"Tl-I A V E"'!!," WORKS 1 r< l> r '''' A /( Ir{ANO{LH< !iTRO:ETS 

25c. Parlor l1ricks Catalogu.e, free. 
M AR'l'INKA & CO., Mfrs •• 493 Sixtb Ave., New York. '��� T-[L- ESCOP E:�NO FO" C A TA L O G U F  

w. &  D. M O  G E Y,  
� .  B AVO N N E:  (: I T ¥" .J>! . u  

Te legraphy Circular free. Wonderful 
automatk teacher; .') :<tvles 
$2 up. O �I N ] GR APJl 
CO. , n"pt. 59, 8� ('urt. 
lalldt 8t., N ew Y ork . 

�THE 5CtiWER DTLE  S TA M P  C O  � STEEL  STAM F j, L [TT[RS  '" F\ GUR[ Cl B R I D G E!. P O RT C O N N .  

M A S O N ' S  N E W  PAT. WH IP  HO IST 
Canadian patents may now be obtain�d by the in� 

vpntors for any of the i.c'Ventions Defied in the tore .. 
going Hst. For terms ond further particnlar� 
0<1.dre88 Munn & Co. , 361 Broadwa)', New York. 

Experl·mental & Mode l  Work for Outrillger boists. �'aster tban Elevators, an d bOist 
direct from teams. Saves handling at le"B expense. 

Manfd. by VOLNEY W. [l1 A SO N & ('0 . . In",. 
CiA". &: advice jree. Wm. Gardam & Son, 45-51 Rose St,N.Y Providence, R. I., U. S. A. 



SclentHic Atnerican. 

S P E N C E RI A N  O. N. P. 

O U R N EW P E N  N o. 2 1 .  DO M E  PO I N T E D. 
Iall shaped points for free hand writing, will avoid scratching and spurting. Will 

write smoother, last longer than other steel pens. Ask for Dome Pointed No. 21. 
Twelve Samples sent on receipt of IO cents. 

S P E N C E R I AN P E N co. , 349 B roadway, N E W  YO R K  Rubber Elevator & 
Conveyor Belting 
FOR C O N V E Y I N G  AND L I F T I N G  Th.e Good Power UNIVERSITY 

SHOE BROKEN STONES, COAL, COKE, WOOD 
PULP, GRAVEL, SAND, SUGAR, etc. , etc. 

S PECIAL CONSTRVCTION 
EXCEPTION AL QVALITY 

NEW YORK 
PACKING 

BELTING 
CO. ,  Ltd. 

& 

91-93 CHAMBERS STREET, NEW YORK 

USE 
M I CA·NOID 

climatic cbanges, 
reasonable r.are . We pay 

upon request. Write today. Address 
a"o,,,,,·rn" M F G .  & ROO F I N G  CO.  Manufacturers uf Everytb�ng in the A s b e stos Line 516 CARR S T R E E T  !!' T .  LOUIS, MO. 

CH A RTE R 
Statlonaries, Portables, Hoisters. Pump· 
ers. Sawing and Boat Outfits, Combined 
with Dynamos. 

Gasoline.  Gas. Kerosene. 
,Cena for Catalouue. 

State Power Needs. 
CHARTER GAS ENG I N E  C O  .•  Box 1 48,  STERLING.  ILL .  

ScalDS Ail varteties at LOwesf. p
.
r1Ces. Best f{�,l1road 

Track and 'V�OD' or StOCk ScaJB:iI" made. 
Also 1000 useful artunes. inCluding �a:fel5. 
SeWing .\lachines, Bi CYCles, Tou ls. etc. �ave 

Money. List. FreB .  CHICAGO SCALE CO •• Chicago, Ill. 

CRUDE ASB ESTOS 
D I R E C T  F R O M  M I  N E S  

�. P R E PA R E D  _ I  R .  H .  MARTIN ,  ASBESTOS F I B R t.  O FF I C E , ST. PAU L  B U I L D I N G  
lor M a n ufack.rers u s e  220 B ' way, New York 

Bausch 6, Lomb 
R e d u c i n g  G l a s s e s  

___ �I "�� �� 
The Reducing Glass gives a miniature image of any desired 

relative size. It is  a dOUble concave lens. mounted i n  neat nick­
eled ring. with ebonite handle. The Reducing Glass gives you a 
correct idea of the way photographs. drawings or actual objects 
will look when reduced to smaller size for cuts. half tones. etc. j 
also how objects or scenes will look when photographed. 

PRICES : � i��� !��:: $�:��: ��:� �:!t �����f. on 

Bausch &. Lomb Opt. Co .. Rochester, N. Y. 
NEW YORK BOSTON WASHINGTON 

CHICAGO SAN FRANCISCO 

Should be simple, easy to ru.n an!! keep in order. of full 
rated horse power, econo�lCal In fuel. and the use of 
oil free from the neceSSIty of repaIrS and so con­
str'ucted as to endure indefinitely. r.rbese power essen­
tials apply in a high degoree to the 

I H ( GASOLINE 
• • • ENGINES 

In addition they are adapted to every power use and 
requirement. r.rhey give perfect satisfaction under 
proper instalment. 

They are made in severaJ styles--Horizontal (like cut 
here shown) ,  Stat ionary or Portable1 4, 6, 8, 10. 12, 15 and 
20 h orse power. Vertical. 2, 3 and 5 horse lJower. 

Buying an I H. C. Gasoline Engine puts you right and 
�:;R�Z�gi�hi��s���gt�w:illq�e�;!

O
:ourAi�f�E�:

t
:!�: 

Better begin at once by writing for our eng-ine catalog. 
I nternat i o n a l  H arveste r  C o m pany 01 Ame rica ( I nc.)  

" C llom'oe Street. Chieago. Ill. 

S TEA M US ERS 

ijainDow Packing 
The original and only genume 

red sheet packing. 

The only effective . an.d mQ� 
economical flange packing m ex­

istence. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 

water, acid and ammonia joints. 

Beware of  imitations. 

Look for the trade mark-the 

word Rainbow in a diamond in 

black, three rows of which extend 

the full len[th of each roll. 

Manufactured exclusively by 
PEERLESS RUBBER MFG. CO. 

1 6  Warren St., New York 

PO WBR 
You can get more power for your 

motor car or boat by installing all 
Apple Battery Charger. 

It automatically generates a current 
that keeps the batteries al ways full and in a healthy condition. Hotspallrs 
to n eet eVt.ry charge insures more 
power aud speed. Write to·day for full informatlvn. 

'l'he Dayton Eledrie:tJ nfg. ('0., 98 St. Clair St., Dayton, Ohio 

�:�:�w1�: Motion Pictures TOOL KNOWLfD6f (HfAP 
N O  EXPERIENCE NEOESSARY 
as our instruction Book and 
"Business GUide" tells alL We furnish Complete Out1its with 
Big Advertising Posters. etc. 
Humorous dramas brimful ofluo, 
travel, history. religion, temper. 
ance work and songs illustrated. 
One man can do it. Aetonishing 
Opportunity in any locality for 
a man with a little money to show 
in churches. school houses. lodge 

halls, theatres. etc. Big profits each "fIntertainment. Others 
do it, why not you 'l l t's easy j write to us and we'll tell you how. Catalogue free, I\MUSEMENT SUPPLY Co.. 467 Chemical Baok Bldd •• CHICAGO-

THE DIAGRAPH 
The I m proved Sienoi l  Cutt ing Mach i ne 

. rs a saving of 90 per cent. in your Ship. pIng Department worth considerin g ?  A Request will bring cur illus­trated booldet describing the Dia­graph and our H No Error " System 
of shipping gOOds 

Amerl<>an lHagraph Co. 
10 N. Seeond Street, St. Louis, U. S. A. 

In fact you can have it free I 
'l'his cut represents our new Tool 
C atalo�ue N o. ·l �. It is cloth. 

and contains 950 pages all 
about Tools. Ful l descrIptions 
and thousands of ilJustrations. 
Sent post·paid on receipt of $1.00 
which is refunded on your first 
purchase from us of $10.00. or over 

MONTGOMERY & CO. 
105 Fulton St.. N. Y. City 

For lIome, Store and Street 

We also manufacture Table Lamps, 
Wall Lamps, ChandElliers, Street 
Lamps, Etc. 100 Candle power 
seven hours ONE CE:r.iT. No 
Wicks. No I5moke. 1\0 Odor. 
Absolutely safe. THEY SELL AT SIGUt, 
E;xnlusive territory to good agents. @""Write for 

chil�r.;o·S�ra�
c
Linl!t Ca. Dept G. Chioago ----'-�--"'�� 

:\-IACHINE ;'<[0. 7,-,. 

For Either _ 
Hand or Power 
This machine i s.  the regular hand machme sup­plied with a power base, pinion, countershaft, etc., and c.9.n be worked as an ordinary power ll1�whine or taken from its base for tlSe as :to 

h:1.lld machine. Length of pipe handled t.'lsily in small room. Illustrated catalogue 
-price list free on application. 

T H E  C U RTIS � C U R T I S  C O . ,  
Range 2�-4 in. R .  H. 6 Garden St., BRiDGEPOBr, CONN. 

( Trade· Mark. ) 
Heaviest oily gra i n leather-tan col� 

ored. Watertigh t construction. Com­
fortable and nearlY indestructible. 
Bend for pamphlet 

;So P. TW ADDELL, 
1210.1212 Market St., Phnadelphla 

aUTO -- $tA.RI N £.. t1 �UNtr �;;;� 
.3 H .P'$44°O 

DO 5 H.P'$8.3°O 
Whel\ YO\J b\l}' o\Jr 5 HOR.SE POWER. MOTOR. 
yO\l OWl\ the best j!.asolil\e el\j!.ine eve r 
l\\Ude for its siz,e al\d wei�ht . - - -

CATAl..OOur.. 1 to 20 H. P. for the askil\\l ­
Detroit Auto·Marine Co., 75 Wade Bldg., Cleveland 
The Bourse, Philadelphia. 79 Cortlandt St. ,  New York 

M AR I N E  I' M O T O RS 

Get pri.e8 on $54 00 1 1�2 to 24: 
h. p. Engines develop 5 I Reversible engine. Jump Perfect lubricat· 

ion. Gr.Bnk sha:ft drop forged steel. Conneeiing rod, bronze. Pistons ground to fit. All bearings either bronze or besi 
babbitt. Best material and workmanship throughout. Gray Motor Co.40 Ueb St. Detroit. Mich. 

............................ .. . .  . · -- ... ® .. : • -Ell .'I:¥:." : · .. • • : COMB INATION  SOREW DRIVER : 
• Complete, with three screw -drlver tips: and thl'ee brad awld , $1.50 • 
• Send for particulars. Catalogue N o. 17 B of Fine Tools free. .. .. TIlE L. S. STARilETT ()O., Athol. Ma •••• U.S.A •• • ••••••••••••••••••••••••••• 

than or ac etylene 
··c heaper than kerose ne·-makes 

and b
·
urns its own gas. 

No GREAJ'E,'DIR T,J'}I{OKE or O'DOR. A s afe . p owerfu l .white.ste ady light 
• •  durab le and handsome. Over 1 0 0  
styles··every l amp warranted. 

ACENTS WANTED EVE RYWHE R E .  
THE BEST LIGHT CO.. 87 E. 5th St . ,  Canton,O. Owners of Orlglna. Patenh. 

I Mound City Dishwasher 
The Only Scientifically Constructed 

Dishwasher on the Market 
No M o r e  D r u d gery 

Dishwash l n g  Made Easy 
Washt's all kinds ot dishes, 

glass and silvel'ware. Can be 
used on gas, oil, wood or coal 
stove. Family size will wash 20 to 30 assorted pieces at one time. 

There is more popular demand 
fol' a cheap, practical and dura­
ble Dishwasher than any article 
that can he men tioned. Every 
latru;a:�:;��. 

b!&en�e,;ani�� 
"Women, are making Big Money. 
Secure the agency for this won­
derful seller in your territory. 
Agents wanted 'n all foreign 
conntrie'l. Send at once for 
testimonials, f u I I  particulars and prices. Dept. B. 

Mound City Di shwasher Co • • Dept. 62B,  St. Louis, M o .  

BALSAM 
SANITISSUE 

A New 
Toilet Paper 

Treated with aromatic 
�'i�:;ait �Js�ie.%':t�� 
stroDa-est toilet paper 
:�:8 w����:Kt�, p:r�bent in sealed cartoIlS • 
Costs no more than common makes-lOe, 150 , 25c. 
a!�fi��:t:"n�t��eS�t��'�ifc����

t
���:�:tZt Of prtce. � 

SCOlT PAPER CO., 504 GlEIIWODD AVE. , PHIlADElPHIA. 

OCTOBER 20, 1906. 

1111 mofortlom Is agog OilSI' 
the adllent of Model H, the 

brand new four-c y linder 

Cadilla c for 1907, now 

ready for instant delillery. 

In every particular this car is not only 
up to the minute, but is  really two years 
ahead of any other machine on the 
market. Its many improvements, i ts 
mechanical completeness, its superior 
finish and design, make it imperative 
for you not to take another step in the 
purchase of a car until you have 
learned all about this 
wonderful 

-an automobile 
whose smooth and well· 

balanced. action is almost mar velous 
when compared with that in what I lUs  
heretofore been aecepted as  the highest 
type ofruotor car. The new and exclusive 
dOll ble acting steering gear greatly in. 
creases safety of ridiug ; su rprising ease 
of control is gained through the perfect 
planetary transmission ; a new marine 
type governor regulates the speed of the 
engine under al l conditiona. minimizing 
vibration and fuel consumption ; the in­
dependent steel suspension for engine 
sa ves wear and strain. 

. 

These and a dozen other reasons wh y 
you ought to choose the Cadillac will be 
expl ained by your nearest dealer. His 
address\ . 

also finely ill\lJltrated booklet 
N, Will be sent on request. 
Model H will accommodate 11 ve per· 

",ons; 3Q � power ; capli;;! ' of 50 
niiTes an hOllr. Price. $2.500. 

Other Cadillac models are : MODEL K; 

RUNABOUT, $750 : MODEL M, LIGHT 
TOURING CAR, $950. All prices I. O. b. 
Detroit, Bnd do not I n clnde l a m p s, 

CADILLAC M.OTOR CAR COMPANY, 
Detroit, Michigan. 

7'1ember Asso. Licensed 91uI0. 7'1/rs. 

�\���t\EIAM®fM©�rit!..@ 
Toledo Ohio,V. n 1 2 5  V u lcan P lace 

he "lUcan Iron worKS co. 
1iieKing C�rr�ct Tabulator Will add 200% PrlOcIple 10 thevalueolyour \?fim!!!l!lii!!!!Mlmiml!!I� �t!���,;;l��'chi�!�� 

I T  COSTS LITTLE .. BUT DOES MUCH. 
This simple attachment will save its cost many times each week: 

in time, labor, annoyance, stationery, etc . ,  in making bil ls .  state 
ments or any kind of tabu lating. With it any stenographer can , 
do tabulating qu ickly and correctly. It is easy to put on··easy to . 

���da��-��i�� �b�o��:fy ��:�-fc};\::�f. i��
r
�bli:����

e
to !u';�h!s�� 1 It you like it send me $2.50 ; if not return at my expense. w. V. KINe, 1 1 7 N .  8th Street, St. Loula, Mo. 

Be sure to give Jl)ake and model of your machine. 

Head and Shoulders Above 'Im All -r" . . This polisbing head is fitted with a " three·jawed chuck. holdmg up to J4 
inch . This added idea is a feature 
al1 users WIll appreCiate. 

List Price, $4.00 
. 

Our catalogue ought to be bejore !IOU 
now. Send address. 

GOODELL·PRATT COMPANY G reenfield . Mass. 

is made of speciallx tanned leatli.er and 
will unfailinglY pro · 

. duce a perfect edge . _ 
KOKEN DARBERS' SU PPLY CO. ST.LOUIS OJ�O:V E .  




