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PRESENT CONDITION OF THE NEW YORK TUNNELS. 

So extensive are the ramifications of subway con· 

struction beneath Manhattan Island and the adjoin

ing rivers, that it becomes increasingly difficult to keep 

in close touch with the progress of the work on the 

individual enterprises. The approaching close of the 

year renders timely a survey of the progress of this 

work, and an approximate estimate of the time of its 

completion. Commencing then, with the most impor

tant of the schemes, that of the Pennsylvania Railroad 

Company, the present conditions are that the two tun

nels under the Hudson River have been completed as 
far as 

'
the driving of the tubes is concerned, and there 

remains now the work of carrying the supporting piles 

down to bed rock and the lining of the tubes with two 

feet of concrete. It is expected that these two tunnels 

will be in condition for the passage of trains by tile 

autumn of 1908. The four tubes which the company 

is building below the East River are known as tubes 

A, B, C, and D. The most difficult. portion of the driv

ing, in which there has been a great amount of delay 

due to the obstruction of wharves and docks, has been 

accomplished. Tube A has been constructed for 180 
feet, tube B for 1 ,100 feet, tube C for 700 feet, and tube 

D for 1,000 feet. The tunnels are being driven from 

both sides of the East River, and it is expected that 

all four of them will be put through before the close 

of 1907, and that they will be concreted up and in con

dition for use during the following year. The work on 

the crosstown tunnels connecting the river sections is 

proceeding without any serious difficulty, and they are 

expected to be completed by the end of next year. 

The Hudson Companies have been making remark

able progress with their four tunnels. The two tun

nels from Jersey City to Morton Street were complet

ed several months ago, and the Cortlandt Street tun

nels have been advanced about 3,200 feet beyond the 

.T ersey shore. The Morton Street tunnel has been 

driven up to Sixth Avenue, and north along the avenue 

to a point between Ninth and Tenth Streets. This 

tunnel will be extended to Thirty-second Street, where 

it will end in a commodious terminal station. It is 

anticipated that this section, with the branch below 

Ninth Street to Astor Place, will be ready for service 

toward the close of the year 1907, and that the Cort

landt Street tunnel will be completed about twelve 

months later. 

The Stein way tunnel, which is being built from the 

Grand Central Station, Manhattan, to Long Island City, 

is also making. remarkable progress. About four 

weeks ago the headings which were being driven from 

Manhattan and from a shaft sunk in Man-o'.War's Reef 

in the middle of the river met, and at the present writ

ing considerably more than one-half of this tunnel 

has been completed. Unless some unforeseen obstacle 

arises, this tunnel should be driven through early in 

February of next year, and should be ready for use uy 

the late summel' or early autumn. 

The first of the East River tunnels to be completed 

will be that of the Rapid Transit system. extending 

from the Battery to Brooklyn. The bore was uroken 

through on the northerly tunnel two weeks ago, and 

connection will be established next month between the 

two headings of the south tunnel. There will then 

remain only the work of completing the concreting and 

track-laying, to put this tunnel in condition for serv

ice, and it is prouable that in April or May of next year 

trains will be running from Manhattan to the Flatbush 

Avenue station in Brooklyn. When we bear in mind 

the inherent difficulties of this tunnel work. due either 

to the depth at which it has been carried on uelcw the 

water, or the treacherous n:1ture of the m8terial which 

has been encountered, it will be agreed that the con

tractors and the companies are to be congratulated 

npon the great progress which has been made, and 

upon the promise of such early completion. 
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THE PRESIDENT'S MESSAGE ON THE PANAMA CANAL. 

The Pres'ident's message on the Panama Canal, the 

full text of which, with illustrations, is published in 

the current issue of the SUPPLEMENT, is one of the most 

satisfactory documents of the kind that have issued 

from the present occupant of the White House. Presi

dent Roosevelt wisely refrains from any critical dis

cussion of the strictly technical features of the prob

lem, a'hd confines himself to a lucid description of what 

he saw, and the impressions which he received, during 

his three days' visit to the Isthmus. The value. of 

this diary, for such it is, lies in the fact that the people 

of the United States, to whom through Congress it is 

now given, have an abiding faith in the clear-sighted

ness, the impartiality, and absolute integrity of pur

pose, with which President Roosevelt approaches every 

subject that becomes, like this, the subject of his im· 

mediate personal investigation. 

The visit was particularly well-timed. "I chose the 

month of November for my visit," says the President, 

"partly because it is the rainiest month in the year, 

the month in which the work goes forward at the 

greatest disadvantage, and one of the months which 

the medical department of the French canal company 

found most unhealthy." Furthermore, the visit fol

lowed close upon the publication of a series of articles 

and pamphlets which tended to discredit the work 

which was being done by the Isthmian Canal Commis

sion, and give the impression that in sanitation, con

struction, and administration, this gigantic enterprise 

was rapidly approaching a debacle as disastrous as that 

which marked the close of the operations of the first 

French company. 

Although the SCIENTIFIC AMERICAN was prepared to 

find that, in the preliminary work at Panama, there 

had been a certain amount of that confusion and mis

directed effort which seem to be inseparable from the 

inception of all great enterprises involving the collec

tion, redistribution, and setting in motion of vast bodies 

of men and supplies, we have always felt satisfied that 

the great ability and unquestionaule integrity of the 

professional men who had been Lelected to control this 

work, were a guarantee that the preliminary work was 

being well done and the foundations being laid for a 

successful execution of the task. Therefore, it is par

ticularly gratifying to us, as it will be to all Americans 

whose patriotism is of a broad stamp, to find that, as 

the result of his personal inspection of the work, the 

President is satisfied that the country is getting its full 

worth for the large sums of money which are being 

expended. "The wisdom of the canal management," he 

says, "has been shown in nothir,g more clearly than in 

the way in which the foundations of the work have 

been laid. To have yielded to the natural impatience 

of ill-informed outsiders, and to have begun all kinds 

of experiments in work, prior to the thorough sanita

tion of the Isthmus, and to a fairly satisfactory work

ing out of the problem of getting and keeping a suf

ficient labor supply, would have been disastrous. . . . 

The only delay has been the necessary delay until the 

29th day of June, when Congress definitely and wisely 

settled that we should have an 85-foot level canal. Im

mediately after that the work began in hard earnest, 

and it has been continued with increasing vigor ever 

since. Wh�n"the contracts are let, the conditions will 

be such as to insure a constantly increasing amount 

of performance." 

A well-deserved tribute is paid to the manner in 

which Dr. W. C. Gorgas has worked out the problem 

of sanitation, upon which the success of the whole 

work absolutely depended. "After two years of our 

occupation the conditions, as regards sickness and the 

death rate, compare favorably with reasonably healthy 

localities in the United States." Drainage, the removal 

of the dense tropical vegetation, careful sanitation, and 

the judicious use of quinine, have combined to abolish 

the mosquito and protect the canal force from the rav

ages of malaria and yellow fever. "Among the 6,000 
white Americans, including some 1,200 women and chil

dren, not a single death has occurrecl in the past three 

months, whereas in an average city of the United 

States the number of deaths for a similar number of 

people in that time would have been about thirty from 

disease." Further on, the President says that Corozal, 

formerly one of the most unsanitary places on the Isth

mus, where there is a big hotel filled with employees, 

for the last six months has a record of less than one 

per cent a week admitted to the hospital. "Yet this 

healthy and attractive spot was stigmatized as a 'hog 

wallow' by one of the least scrupulous and most foolish 

cf the professional scandalmongers who, from time to 

tim,e, have written about the Commission's work." 

The work of improving the terminal cities proceeds 

apace. In the city cf Panama 90 per cent of the streets 

that are to be rebuilt are already paved with an excel

lent brick pavement laid in heavy concrete. Colon, at 

the other end of the canal zone, is being graded, and a 

new reservoir ca.pa.ble of holding 500 million gallons 

of water is about completed, together with the distri

bution mains for supplying the city. The President 

rode through the streets of Colon after tw.o days of 

heavy downpour of rain, and found that the streets 

"taken as a Whole were undoubtedly very bad; as bad 
as Pennsylvania Avenue in "Washington before Grant's;. 

administration; but," he says, "all the men to whom 

I spoke were a unit in saying that the conditions of 

the Colon streets were 100 per cent better than they 

were a year ago." 

The police force consists of over 200 men, one-fifth 

of whom are white. "With one exception all the white 

men I questioned had served in the American army, 

and belonged to the best type of American sol

dier." In view of the fact that many of the white and 

colored employees have brought their families with 

them, schools have been established. "The school

rooms were good, and the teachers had taken a pride 
in their work and in their pupils." Saloons were alto

gether too numerous, but "the new high-license law 

which goes into effect January 1 next will probably 

close four-fifths of them." 

The President found that the great task of securing 

and caring for the laborers and other employees has 
been well done. At present there are 6,000 white and 
19,000 colored employees engaged on the work. Nearly 
5,000 of the white employees are Americans, and "they 
represent, on the average, a high class." They are em

ployed chiefly on the steam shovels, as engineers and 
conductors of the work trains, and as machinists and 

carpenters in the shops. The President inspected the' 

living quarters personally, talked with the men them

selves and with their wives and families, and found 

that "the houses themselves were excellent, and the 

conditions satisfactory." Of the day laborers, the 

Spaniards appear to be doing the best work. A steady 

effort is being made to secure Italians, but "for the' 

present we shall have to rely, in the main, for the 

ordinary unskilled work, upon coiored laborers from 

the West Indies and upon Chinese labor." Summing 

up, the President says: "From my own experience I 
am able to say that more care has been 

-
exercised in 

housing, feeding, and generaHy paying heed to the 

needs of the skilled mechanics and ordinary laborers 

in the work of this canal, than is the case in the con

struction of new railroads, or in any other similar 

private or public work in the United States proper." 

Speaking of the question of the Gatun dam, the' 

President found that "the ablest men on the Isthmus, 

believe that this problem is certain of solution along. 

the lines proposed, and that the dam will show less 

seepage than the average natutal mountain range.'" 

There has been a rapid increase in the amount of mate

rial taken out of the Culebra cut, and even during the 

last three months of the rainy season there has been 

steady progress, as is shown by the fact that in Aug

ust 242 ,000 cubic yards were excavated, in September 

291,000 cubic yards, and in October 325,000 cubic yards. 

At the close of the rainy season the increase in the 

rate of excavation will be even more rapid. 

The plan for letting the whole work by contract, 

"in its essential features was drafted, after careful and 

thorough study and consideration by the Chief Engi

neer, Mr. Stevens, who while in the employment of Mr. 

Hill, the president of the Great Northern Railroad, 

had personal experience of this very type of contract." 

Under this contract a premium will be put upon the 

speedy and economical construction of the canal, and 

a penalty imposed upon delay and waste. If no satis

factory bids can be secured, the government will do the 

work itself. 

In conclusion, it is gratifying to learn that this great 

national undertaking is free alike from graft and poli

tics. Of this vital question, the President says: "After 

the most painstaking inquiry, I have been unable to' 
find a single reputable person who has so much as 

heard of any serious accusation affecting the honesty 

of the Commission or of any responsible officer under 

it. The Commission breathes honesty as it 

breathes efficiency and energy. Above all, the work 

has been kept absolutely clear of politics." 

• I ••• 
It has been found that there are certain favored 

localities in Florida where the sandy soil has been 

naturally enriched in a singular way, and become espe

cially adapted to the growing of orange trees. One of' 

these localities is at Orange Bend in Lake County_ 

Under the sandy vegetaLle loam there is a soft tena

cious clay of fine texture, which was probauly trans

ported from the hills of Alabama and Tennessee, and 

deposited in a depression of a shallow sea which onee' 

covered the Florida peninsula; and underlying thiR' 

clay at a depth of seldom more than three feet is a 
deposit of marl of a kind that is of very rare occur· 

rence, there being very few such deposits in the State. 

It is nU1n1ntdite marl, so named uecause the shells that: 

it contains resemble coins. Their average size is about 

that of the old silver half-dime. The special value of 

this marl as a fertilizer is due to the presence of this 

coin-like shell, and especially to the animal substance 

that held the whorls of the shell together. This sub

stance was almost pure phosphate material, and it gave 

to the soil in large quantities one of the most impor

tant constituents of orange-tree food. The tap roots of 

the orange trees easily penetrate to this marl bed, and 

thereby enable the trees to nourish themselves. 



CATECHISM OF A SCIENTIST. 

Sir Oliver J. Lodge, LL.D., F.R. S., principal of the 
University of Birmingham, has issued the text of a 
catechism, which is designed for the use of teachers 
interested in the educatiol'l\ of the young. The object 
sought after is the harmonizing of religion and the 
theories of evolution. The text of the catechism has 
been cabled to the New York Sun. In the preface Sir 
Oliver says: 

"From the viewpoint of a teacher and a trainer of 
teachers the �ollowing clauses have been drafted by me 
as affording a partially scientific basis for future re
ligious education: 

"Question-What are you? 
"Answer-A being, alive, conscious upon this earth, 

my ancestors having ascended by gradual processes 
from the lower forms of animal life and with struggle 
and suffering become man. 

"Question-What then is meant by the fall of man? 
"Answer-At a certain stage of development 'man 

became conscious of the difference between right and 
wrong so that thereafter when his actions fell below 
a normal standard of conduct he felt ashamed and ·sin
ful. Nevertheless the. possibility of the fall marks a 
rise in the scale of existence, as creatures below this 
level are irresponsible, feel no shame, suffer no remorse 
and are said to have no conscience. 

"Question-What is the distinctive character of 
manhood? 

"Answer-That he has responsibility for his acts, 
having acquired the power of choosing between good 
and evil with freedom to obey one motive rather than 
another. 

"Question�What is the duty of man? 
"Answer-To assist his fellows, to develop his own 

higher self, to strive toward good in every way open 
to his powers, and generally to seek to know the laws 
of nature and obey the will of God, in whose service 
alone can be found that harmonious exercise of the 
faculties which is synonymous with perfect freedom. 

"Question-What is meant by good and evil? 
"Answer-'-Good is that which promotes development 

and is in harmony with the will of God. It is akin to 
health, beauty, and happiness. Evil is that which re
tards and frustrates development and injures some 
part of the universe and is akin to disease, ugliness 
and misery. 

"Question-How does it man know good from evil? 
"Answer-His own nature, when uncorrupted, is suf

ficiently in tune with the universe to enable him to be 
well aware of what is pleasing and displeasing to the 
guiding spirit of ,which he himself should be a real, 
effective portion. 

"Question-How comes it that evil exists? 
"Answer-Acts and thoughts are evil when they are 

below the normal standard attained by humanity. The 
possibility of evil is a necessary consequence of the 
rise in the scale of moral existence, just as an organ
ism whose normal temperature is far above absolute 
zero is necessarily liable to a damaging, deadly cold, 
but the cold is not in itself a positive or created thing. 

"Question-What is sin? 
"Answer-Sin is the deliberate, willful act of a free 

agent who sees better but chooses worse and thereby 
acts injuriously to himself and others. The root of 
!lin is selfishness, whereby needless trouble and pain 
are inflicted on others. It is akin to moral suicide. 

"Question-Are there beings lower in the scale of 
existence than man? 

"Answer-Multitudes. In every part of the earth 
where life is possible we find it developed. Life exists 
in every variety of animal, in the earth, the air and 
the sea, and in every species of plants. 

"Question-Are there beings higher in the scale of 
-existence than man? 

"Answer-Man is the highest of the dwellers of the 
planet Earth, but the earth is only one of many planets 
warmed by the sun. The sun is only one of a myriad 
'of similar suns which are so distant that we hardly 
:see them, ,and group indiscriminately as stars. We 
may be sure that in some of the innumerable worlds 
circulating about distant suns there must be beings far 
higher in the scale of existence than ourselves. I ndeed 
we have no knowledge which enables us to assert the 
absence of intelligence anywhere. 

"Question-What caused and what maintains exist
ence? 

"Answer-Of our own knowledge we are unable to 
realize the meaning of its origination and maintenance. 
All we can accomplish in the physical world is to move 
things about by means of our bodily organisms and 
then leave them to act on each other. But we con
ceive that there must be some intelligence supreme 
over the whole process of evolution or else things could 
not be as organized and as beautiful as they are. 

"Question-Is man helped in the struggle upward? 
"Answer-Man did not bring himself into existence 

nor can he unaided maintain his existence or achieve 
anything whatever. There is certainly a power in the 
universe vastly beyond our comprehension. We trust 
and believe it to be a good, loving power, able and 
willing to help us and all creatures, to guide us wisely 
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without detriment to our incipient freedom. This lov
ing kindness surrounds us every moment. In it we 
live and have our real being. It  is the mainspring of 
love, joy, and beauty. We call it the grace of God. It 
sustains and enriches all worlds. It may take a mul
tiplicity of forms, but its essence and higher meaning 
is especially revealed to the dwellers on the earth i n  
the form o f  t h e  divinely human, perfect life of Jesus 
Christ, through whose spirit and living influence man 
may hope to rise to heights at present inaccessible. 

"Question-HoW may we become informed of things 
too high for 'our own knowledge? / 

"Answer-We should strive to learn from the great 
teachers, prophets, poets, and saints of the human race 
whose writings have been opened to us by education. 
Especially should we learn how to interpret and un
derstand the Bible, which the nation holds in such high ' 

honor. 
"Question-What then do you reverently believe can 

be deduced from a study of  the records and traditions 
of the past in the light of the· pres�nt? 

"Answer-I believe in one infinite, eternal Being, a 
guiding, loving Father, in whom all things consist. I 
believe the divine nature is especially revealed to man 
in J.esus Christ, who lived, taught, and suffered in 
Palestine 1,900 years ago and has since been' worshiped 
by the Christian Church as the immortal Son of God 
and Saviour of the world. ,I believe the Holy Spirit is 
ever ready to help us along the way to goodness and 
truth, that prayer is the means of the communion of 
man and God and it is our privilege by faithful service 
to enter life eternal, the communion of _ saints and the 
peace of God. 

"Question-What do you mean by life eternal? 
"Answer-Whereas our terrestrial existence is tem

porary, real existence continues without ceasing in 
either higher or lower form according to our use of 
the opportunities and means of grace and that the 

DR. WILLIAM HENRY WELCH. 

fullness of life which is ultimately attainable repre
sents a state of perfection at present inconceivable 
to us. 

"Question-'-What is the Significance of the commun
ion of saints? -

"Answer-Higher and holier beings must possess 
fuller fruitio'n those privileges of communion which 

. are already foreshadowed by our own faculties; lan
guage, sympathy and mutual aid, and just as we find 
our power of friendly help not altogether limited to 
our own order of being so I conceive the existence of a 
mighty fellowship of love service. 

"Question-What do you understand by prayer? 
"Answer-That when our spirits are attuned to the 

spirit of righteousness our hopes and aspirations exert 
an influence far beyond their conscious range and in 
the true sense bring us into communion with our 
Heavenly Father. This power of filial petition is 
called prayer. We are encouraged to ask for anything 
we need. As children we ask our parents in a spirit 
of trust and submission and we may strengthen our 
faith in the efficacy of prayer by pleading the example 
and merits of the Lord Jesus and rehearse the prayer 
taught by Christ-'Our Father, who art in Heaven.' 

"Question-Wh;'lt is meant by the kingdom of 
Heaven? 

"Answer-The kingdom of Heaven is the most essen
tial feature of Christianity. It signifies the harmoni
ous condition or state .in which the divine will is per
fectly obeyed, It  represents the highest state of ex: 
istence, individual and social, which we can conceive. 
Our whole efforts .should directly and indirectly make 

ready its way in om' hearts and onr lives and in the 
lives of others. It is the ideal state of society toward 
which reformers are striving. It is the ideal of con
scious eXisten'ce toward said aim." 

....... 
WILLIAM HENRY WELCH. 

BY MAROUS BENJAMIN, PH.D. 
First in 1887, then in 1900, and now for a third 

time in its history, the American Association for the 
Advancement of Science will meet in the great me
tropolis of New York. Langley, distingUished for his 
researches in astrophysics, presided over the meeting 
in 1887 ; Woodward, famous among physicists, was the 
presiding officer in 1900 ; and at the present meeting 
one who has gained eminence in pathology, and indeed 
the foremost among his contemporaries, will direct the 
deliberations of the scientists who have gathered this 
week in Columbia University. 

William Henry Welch, son of William ·Wickham 
Welch and Emeline Collin 'Welch, was born in Norfolk, 
Conn., on April 8, 1850. He prepared for Yale, where 
he graduated in 1870. Among his classmates was 
Edward S. Dana, like him a leader in science. His col
lege class numbered 113, and of these ten elected to 
study medicine,' among whom was Welch. And so he 
came to Columbia and matriculated in her medical de
partment, more generally known as the College of 
Physicians and Surgeons, receiving his degree.in 1875. 
Three years were then devoted to study abroad, and 
he listened to the masters in his specialty at the uni
versities of Strasburg, Leipsic, Breslau, and Berlin. 

In 1878 he returned to New York city, and accepted 
an appointment as demonstrator of anatomy in Belle
vue Hospital Medical College, becoming soon after also 
professor of pathological anatomy in this institution, 
which chair he continued to fill until 1884, when he 
was elected to the professorship of pathology in Johns 
Hopkins University, which he still retains. Five years 
later, when the Johns Hopkins Hospital was opened, he 
naturally became its pathologist, a piace in which he 
has added fame to the institution as well as gaining 
reputation for himself . Increasing responsibilities 
have come to him as the years have advanced, and 
recently he has been made dean of the medical schools. 

It is not necessary to summarize his researches in a 
brief outline sketch of his career, but they were em
bodied in numerous valuable papers, especially in path
ological and histological subjects, contributed to medi
cal journals both at home and abroad. Of his more 
extended writings, mention may be made of the sec
tions on pathology and pathological anatomy in the 
fifth and later editions of Flint's "Theory and Prac
tice of Medicine," of the chapters on organic diseases 
of the stomach in Pepper's "System of Medicine,'" and 
of the. chapter on g�neral considerations concerning 
the biology in bacteria, infection, and immunity in 
the same author's "Text Book of the Theory and Prac
tice of Medicine." He has also contributed to Dennis's 
"System of Surgery," Allbut's "System of Medicine," 
and to "A Textbook of Medicine by American Teach
ers:" The Cartwright lectures were delivered by him, 
and these he published in 1888 under the title of "Gen
eral Pathology of Fever." His valuable contributions 
to his chosen specialty have not failed t� receive recog
nition. In 1894 the University of Pennsylvania gave 
h im the honorary degree of M.D. Western Reserve in 
1894, Yale in 1896, Harvard in 1900, Toronto in 1903, 
and Columbia in 1904 welcomed him into the ranks of 
their alumni by conferring upon him the degree of 
Doctor of Laws. His other honors include membership 
in the Philadelphia College of Physicians, the Patho
logical Societies of Philadelphia and of London, the 
American Academy of Arts and Sciences, and the 
National Academy of Sciences, in which body he has 
served with repeated elections as a member of counciL 

His recognized ability as an administrator has like
wise received conspicuous recognition, and notable 
among the honorary appointments that he has been 
called upon to accept is that of trustee of the Carnegie 
Institution in Washington, to which he was elected in 
1905 and re-elected in 1906. During 1891-2 he was 
president of the medical and chirurgical faculty of the 
State of Maryland. H,e has been president of the 
State Board of Health of Maryland, and in 1897 pre
sided over the Congress of American Physicians and 
Surgeons. 

Dr. Welch became a member of the American Associ
ation at the Boston meeting in 1898, and was made a 
fellow two years later. He manifested his interest in 
the organization by aiding in the formation in 1902 
of a section on Physiology and Experimental Medicine, 
of which he was chairman in 1902, and again in 1903. 

The long-established practice of alternating the selec
tion of a president from the representatives of the 
natural and physical sciences has slowly yielded in 
recent years to the better policy of recognizing the 
most eminent man' of science in the United States as 
the most desirable person to fill the presidency of the 
American AS'Soclation for the Advancement of Science, 
and this opinion found its expression at the last meet
ing in the choice of William Henry Welch, America's 
most famous pathologist. 



THE "UNILENS." A NOVEL FORM OF TELESCOPE. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIO AM.ERICAN. 
A novel form of telescope or field glass, to which 

the name "llnilens" .has been applied, has recently 
been devised by Major Baden-Powell, F.R.A.S., of Lon
don, the feature of which is that it can be carried i::. 
the waistcoat pocket. As may be gathered from its 
title, the instrument comprises a single lens of con
vex form, 2112 inches in diameter and mounted in a 
simple metal rim. The mount is provided with a 
small clip and screw, by means of which the lens can 
be readily attached to a walking stick or umbrella, 
being carried, as the illustration shows, at the outer 
end. With this simple device it is possible to obtain 
an enlarged view of distant objects, the maximum 
magnification being about four diameters. In view 
of the simple nature of the device and its handy form, 
it constitutes a convenient and efficient means for all 
ordinary purposes where a slight magnification is de
sired, being capable of fulfilling the same functions as 
the general type of opera and field glasses ; but owing 
to its flat form and small Jimensions, it can be car
ried in the pocket without inconvenience. 

When mounted on a walking stick and held at the 
full extended length of the arm, its greatest efficiency 
is obtained, since the farther it is held from the eye, 
the greater is the magnification. At the full extended 
length, Which is equivalent to a distance of about six 
feet between the eye and the lens, the object has its 
maximum magnification, though at this point a slight 
blurring is discernible. The most convenient and easy 
position to assume when studying subjects through the 
device is a sitting posture with the hand holding the 
stick resting on the knee, at which point the glass, 
about four feet distant from the eye, enables the user 
to view objects clearly and sharply. The lens, how
ever, is always in focus, and consequently is a handy 
form of hand-glass, especially when held at arm's 
length. It then forms a great aid to the natural sight, 
more particularly in the examination of hanging pic
hIres, the architectural features of a building, and so 
forth, and it will even fulfill the purposes of an opera 
glass at the theater. 

From an astronomical point of view the "unUens" 
has no great claim, though in this work it has its 
possibilities. For instance, in looking at the Pleiades 
through the "unilens," eight stars can be discerned 
quite easily, whereas with the naked eye only six can 
generally be distinguished. In following the move
ments of birds and animals in their natural habitat· 
from a distance of a few yards, the glass is of great 
utility to the naturalist. 

Although the "unilens" is not applicable to all 
sights, yet, according to one very widely known firIli 
of London opticians it may be safely said that three 
persons out of four can use it quite well. To be sure, 
t!lose affiicted with myopia or short sight cannot see 
very clearly through the s ingle lens, but when it is 
employed in conjunction with a concave eyeglass, not 
only can they see clearly through the "unilens," but 
such sights are found to be improved under ordinary 
circumstances by the habitual use of the eyeglass: 

THE NEW LUSOL LAMP. 

BY .JACQUES BOYER. 

The introduction of the lusol lamp marks an era 
in the hi story of illumination for, according to the 
calculations of its inventor, the 
new ilium in ant furnishes for a cost 
of one cent an amount of light 
which would cost 4 or 5 cents if 
furnished by kerosene, 8 or 10 

cents if produced by electricity, and 
15 or 20 cents if obtained from ani
mal or vegetable oils.  

There is no  mystery about the 
composition of the, substance, 
which is known by the trade name 
of luso!. It is  simply impure ben
zene obtained by distilling coal tar. 
It is not a definite chemical com
pound but a mixture of hydro
carbons containing a very high per
centage of carbon. The various 
forms of apparatus which have 
been devised by M. Louis Denay
rouze for the utilization of lusol in 
domestic and other illumination 
are not simple lamps but rather 
complicated devices for the safe 
production and combustion of lusol 
vapor. 
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tion. On removing the burner we see a central tube 
extending nearly to the bottom of the reservoir and 
surrounding a metal core, the space between Which 
and the tube is very tightly filled by a tubular cotton 
wick. The tube, however, is closed at the top sO that 
the wick does not protrude from the reservoir or come 
into direct contact with the flame. The sole function 
of the wick is to raise the liquid lusol, by capillary 
action, to a small vaporizing chamber just above the 
top of the wick. From this chamber the vapor escapes 
through an orifice so small that it cannot be seen in 

Greatest Magnification at the Maximum Distance 
from the Eye. 

.A. Convenient Method of Viewing Objects at II. 
Distance. 

TR:& "UNILENS." 

the illustration. This hole, fine as a hair, is the only 
means of comniunicationoetween the interior of the 
reservoir and 'the e'xterior. And as the liquid cannot 
reach this hole without traversing the tightly com
pressed wick there i� no danger of leakage in this 
way. On the other 'il;{:ci.d> , this orifice regulates the 
flow of the vapor to which it gives a velocity sufficient 
to cause itto.,carry with it the �roportion of air re
quired to produc� a.very .hot flame�� Finally, this little 
injector is surmou#te(l. JJf a chamber covered with wire 
g�uze in order tQ·perfe�f t� !pixt�r� of air and vapor 
and to prevent the flame:'(rom ·�tti.lting back to the 
reservoir.' . '  

But in order to pro'dh�e ra�j<l VaPorization heat must 
be applied, and for this purp��� 1\1" Denayrouze has 
adopted an origiJ;l.aI device whi�h he had already em
ployed in .one .ofhis earlier inventions. As the photo-
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graph shows, the inverted U-shaped support of the Auer 
mantle is not a thin wire, as in most incandescent 
lamps, but is massive and is soldered to the base of the 
distillation chamber. When the lamp is burning this 
support is very hot, and it consequently heats and 
vaporizes the lUSol with which the top of the wick is 
saturated and Which is continuously replaced by fresh 
liquid raised from the reservoir by capillary action. 

But, in order to light the lamp, this support of the 
mantle must first be heated by an extraneous source. 
Different methods are employed in lusol lamps of the 
various types. In lighting a parlor, office, or hall lamp 
the upper part of the burner is first raised with the 
left hand. This action exposes two clusters of points 
on which two alcohol pastilles, consisting of paraffined 
cotton soaked in alcohol, are next placed. The gallery 
is then replaced and the pastilles are lighted with a 
match. 

Street lamps of the type now in experimental use 
in the Square du Ranelagh, in Paris, have little reser
voirs which can be filled with alcohol by means of a 
vessel mounted on a pole. In every case, however, a 
little time elapses before the mantle glows with maxi
mum brightness. 

In the very large street lamps, which rival the elec
tric arc in intensity, the upward flow of liquid to re
place the loss by vaporization cannot be produced by 
capillarity alone. It is consequently maintained by a 
low air pressure, involving the employment of only a 
very small volume of air. The apparatus which pro
duces the air pressure consists of two small vessels 
connected by a long India-rubber tube. At the begin
ning of the operation one of these vessels is empty
or rather, filled with air-while the other, placed about 
5 feet higher, is filled with glycerine. The glycerine 
flows slowly down the tube, compressing the air and 
forcing it into the lusol reservoir, and thus causing the 
lusol to rise in the wick. The operation is repeated 
once a day, by simply raising the filled vessel and 
lowering the other. A three-way cock may be arranged 
to apply and remove the pressure so that the lamp 
may be operated with or without pressure as desired. 
In one form of lamp the lusol and glycerine reservoirs 
are ingeniously combined, so that there is only one 
descending tube which, together with the air chamber, 
is concealed in the chandelier. 

In point of economy the lusol lamp appears to sur
pass all other known lighting apparatus. A Denayrouze 
lamp having the power of 10 Carcel burners costs 0.3 
of a cent per hour, while the same illumination pro
duced by stearine candles costs 36 cents per hour. 

The use of lusol, however, is attciJhded with certain 
inconveniences, the most serious of which is the 
necessity of filling the lamps and the time consumed 
in lighting them. On the other hand, it does not ap
pear to be particularly dangerous. M. Lucion, the 
Belgian engineer who furnished the information on 
which this article is based, truly observes that : 
"Electricity is dangerous, causing death and fires due 
to short circuits. Gas is a frequent cause of asphyxia
tion, voluntary and involuntary. Acetylene' is ex
plosive, and a surgeon of my acquaintance was recent
ly summoned in one day to attend five women fatally 
burned in five separate accidents with kerosene. The 
essential thing is to know how to use all these danger
ous things." 

Lusol, while it is in the lamp, is perfectly harmless. 
It cannot escape in the liquid form and the flame can-

not strike back to a space filled 
with vapor, as it can in a kerosene 
lamp. FUrthermore, the lusol res
ervoir remains cold even after the 
lamp has been burning for hours, 
owing to the following arrange
ment: The central tube is double, 
the space between the tubes com
municating with the external air, 
and the inner tube, in contact with 
the wick, being made of an alloy 
which is a comparatively poor con
ductor of he�.t. This air-cooling 
device has another object, in addi
tion to safety, for if the tube should 
become hot the lusol would be vap
orized so rapirly that its loss could 
LOt be supplied by capillary action. 

The lamp is eYtinguished instant
ly by moving a little lever which 
closes the small orifice for the' 
vapor. The lamp should be filled 
very carefully, at a distance from 
all lights and fires and never while 
the lamp is burning. 

If we dissect a lusol lamp of the 
small, or household, type we find 
that the openings of the lusol res
ervoir are hermetically closed by 
conical screw plugs, in order to 
prevent escape of the thin and very 
inflammable fluid if the lamp is 
overturned, or by capillary action 
or "sweating," in the normal posi-

LIGHTING A SMALL LUSOL LAMP WItH ALOOHOL 

l' A61'lI.Lis. 
:LVSOL LAMP DESIGNED FOR A 

StAIICASI. 

A favorable forecast for the fu
ture of the luso!. lamp may be 
drawn from the past record of its 
inventor. Denayrouze and Jabloch
kof were the first champions of the 
electric light in Paris. Later M. 
Denayrouze became the most ar
dent advocate of incandescent light
ing by means o,f alcohol and he 
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wiJI, doubtless, soon apply to his new invention im
provements of detail that will Insure its success and 
extensive employment. The peculiar merit of the lusol 
lamp is the elimination of all mechanism. . As we have 
seen, capillarity and the heat of combustion suffice to 
raise the l iquid, vaporize it,  and mix the vapor with 
the quantity of air that is required to accelerate its 
combustion and cause the mantle to 
glow with dazzling brilliancy. Final
ly, the lusol light needs no costly and 
inconvenient system of factories, 
tanks, and pipes, or wires. 

Scientific American 
A SIMPLE EXPERIMENTAL DYNAMO. 

IlY PAUL H. WOODRUFF. 
A generator giving from 30 to 40 watts of electrical 

energy is a very convenient piece of apparatus for ex
perimental purposes, as it requires little power to drive 
it yet may be made to take the place of several cells of 
battery. Of course, with a given number 'of watts we 

felt when the handle is turned at a very moderate 
speed. 

Having made our purchase, we proceed to dismantle 
it. Take Qut the screws in the brass ene. plates or 
bearings, and remove the armature. The contact 
spring previously spoken of would best be removed 
now, as we shall not need it. The armature in most 

of these machines is 1% inches in 
diameter, of the H or shuttle form, 

• COL.LI'C.'·OR PIN 

and wound with No. 3 1  wire. This 
should all be unwound with care, as 
it may come in handy for making 
other apparatus . 

How Rats Disseminate Plaltue. 

That . the rodent is an active agent 
in the propagation of plague lias 
been a steadfastly maintained theory 
among scientists for many years 
past, but exactly how an epi demic is 
disseminated among the rats and 
also communicated therefrom to 
human beings it has been left to the 
special plague commission .appointed 
I:lY the Indian government to determ
ine. This scientific commission is 
still engaged in its un\iertaking, but 
the discoveries that have already 
been made are of such paramount 
importance, that it short and interim 
report upon the subject haS been pub
lished. In the course of this pro
ceeding the commissioners definitely 
state that the disease is conveyed 

'-O' WtiICH c..o.MJto\uiATQ" 
'6 ,r".'Tc,Nao Now, while the armature is bare, 

we will make a commutator. This 
consists of a %, -inch disk of red fiber, 
1·16 inch thick, with a center hole 
that is a drive fit on the pin in the 
rear end of the armature shaft. On 
one side of this disk are fastened the 
two halves of a %,-inch copper or 
brass washer, which has been sawed 
or filed into two equal parts. These 
may be drilled and tapped for small 
machine screws put through the 
fiber, or they may be cemented to the 
disk, exactly as Fig. 1 shows them. 
But before fixing the commutator on 
the shaft, we would better rewind 

DRILL.I!D TO 
"IT -TI'i,HTL. Y OK 
PIH AT I!t't D O" 
"'''MATURe StiI\PT. 

F'i g. 1 .  

from one rat to another 'and also to human beings by 
the parasite commonly known as the "rat flea." This 
hypothesis has been confirmed as the result of several 
experiments. When plague�infested and healthy rats 
were incarcerated separately in . wire cages, thereby 
preventing them coming into contact with one another, 
the healthy ' rodents became infected, a�d it was also 
ascertained that guinea pigs could also become contam
inated in the same' manner. But on the other hand, 
if  the plague-stricken rats, immune, however, from the 
flea, were confined and permitted to come into free 
physical contact with healthy animals, no such signs 
of infection were observed. Directly the fleas were 
introduced, the animals in a short time were all simi
larly affected, the progress of the epidemic varying in 
direct proportion to the number of fleas present. These 
tests conclusively proved that the parasite was the 
active agent in propagating the disease, Since every 
precaution was adopted to prevent the ' possibility of 
infection being spread atmospherically. Moreover, 
similar tests were repeated in plague-infected houses. 
For instance, guinea pigs were permitted to run freely 
in a house, which though it had been disinfected still 
har,ppred parasites, with the result that the animals 
were found to be soon attacked by the fleas and con
tracted plagll8; and the parasites caught on their 
bodies were found to be capable of spreading the epi
demic. When, however, under the same conditions, the 
guinea pigs were immured in cages of wire gauze, 
thereby preventing the infesting of fleas; no III results 
attended the animals. There is one important theory . 
advanced in the preface ' to this report-that the plague 
itself may in reality be a disease of fleas. 

. . . ' . 
Light Paint for Machinery. 

There is a very marked tendency at the present 
time on the part of manufacturers of machinery to 
make a departure from the use of black or dark paint 
in finishing their product. It  has been the custom for 
a long time to cover the heavier parts of machfhery of 
:all kinds with paint or enamel of somber hue 'and the 
·only variation which seemed permissible was an occa
:sional striping of gilt or some bright color_ During 
recent years a revolution has been going on in the 
matter of the construction and design of workshops 
:and with it has come the demand for machinery 
painted some bright color. Not infrequently there is 
:a demand for white, while light gray, buff, and cream 
,color are favorites. The recommendation for· 
this change is that the machine shop presents a 
much more attractive appearance and that the 
light surfaces of the machinery are responsible 
for the reflection of a great deal of light while 
the black absorbs the rays. The power plants 
of some of the new office buildings, hotels, and 
theaters are now regarded as show features of 
the establishment and one up-town hotel in New 
York has special accommor'ations for visitors. 
The engine room is in a very accessible place and 
it is fitted with a gallery for the convenience of 
spectators. Hardly a night passes but that a 
theater party with men and women in evening 
dress i s  to be seen viewing the installation with 
interest. This plant is finished in white with 
stripings of gold. The New York, New Haven 
and Hartford Railroad Company, In ordering ma
chinery for the new power plant at Readville, 
Mass., reserved the right to name the color of the 

paint to be applied to the machinery. 

Constructional Details of the Dynamo. 
have our choice of voltage ; thus, allowing 40 watts as 
the output of our generator, it is practicable to wind 
the machine so as to give 1 volt and 40 amperes, or 
40 volts and 1 ampere, or anything between these fig
ures, always remembering that whatever voltage we 
get, we must divide 40 by that number to find the 
amperes. The machine we are about to consider is so 
arranged as to deliver current at either of two volt
ages, according to adjustment ; that is, if we wind for 
8 volts 5 amperes, we can also obtain 16 volts 2% am
peres if we ' wish, by merely changing two connections. 
It will also deliver either direct or alternating current 

Fig. S.-The Commutator. 

at both voltages. At any store handling electrical 
goods, a telephone magneto generator, either new or 
second-hand, may be bought for a small sum. The 
kind known as "bridging generator" should be selecte d ;  
b u t  before buying, the magnets should b e  tested a s  to 
strength, especially In a second�hand machine, as they 
will lose some of their magnetism if roughly handled. 
Another test is the shock. In most of these machines 
the current is collected by a spring resting on a pin 
in the end of the armature shaft. By placing a finger 
and thumb, one on this spring, the other on the metal 
body of the machine, considerable current should be 

Fig. 4.-A SIMPLE EXPEBlMENTAL DYNAMO. 

the armature. As we have decided 
on the 8 and 16-volt arrangement, we 
will use No. 23 wire. Before start-
ing, be sure that the iron is well in

sulated ; it is usually covered with paper or cloth shel
lacked on. Leave two or three inches free at the end 
of the wire, and see that the covering on the wire is 
not torn or loose. Wind the channel at one side of 
the shaft full first, and in going over to start the other 
side leave a loop of several inches of wire, as in Fig. 2 ;  
then . fill the other side. Always wind tightly and get 
as much on as possible. There is almost always a 
groove cut ar.{)und the armature 'used for binding the 
bundle of wire. Wrap a turn of wire tightly in this 
groove, and solder it, or at least, twist it as tight as 
possible, or when the machine is running at a high 
speed, centrifugal force will throw the wires out 
against the pole pieces, spoiling the winding. 

When the loop left in the center of the coil is cut, 
there are practically two separate coils on the arma
ture. If the starting end of the whole winding is con
nected to the shaft or body of the armature, and the 
finishing end to the pin by soldering, while the remain
ing ends are connected together, the higher voltage 
will result. For the low voltage the coils are sepa
rated, and both starting ends connected to the shaft, 
with both finishing ends to the pin. The machine may 
now be put together again, that is, the armature and 
bearings assembled with the pole pieces, and the shaft 
given a whirl to see that it runs all right. Now, drive 
the communtator onto the pin at the end of the shaft. 
The metal pieces are insulated f rom each other by a 
1-16-inch or less ai.r gap ; but one must be connected 
to the shaft, the other to the pin in the end. Prob
ably this can best be done with a bit of No. 23 copper 
wire and a speck of solder. Be very careful to remove 
every trace of soldering fluid after the operation. The 
slot in the commutator should be parallel with the iron 
of the armature, as shown in Fig. 3 .  A little cement 
will make it solid in this position, but should not be 
used until the machine is tested, as described later. 

It  is now time to make a base of some kind for the 
machine. This is, of course, a matter for individual 
choice, but do not make it too light; about one inch 
thick, of hard wood, and say 3 inches larger each way 
than the · extreme dimensions of the machine, ought 
to be satisfactory. DTill and counterbore from the 
bottom of the base for screws to hold the machine ; 
you will find tapped holes already in the bottom of the 
pole pieces ; screw the machine d own solid, and we are 
ready for the final operation-the fitting of the col
lector springs, or brushes. Spring brass 3-16 Inch wide 

and 1-32 inch thick is about right. . Four pieces, 
made according to Fig. 3,  are fastened to the 

. base by binding posts i n  the locations shown ; 
b and c rest against the commutator, not too 
heavily ( these serve to collect direct current ) ;  II 
against the flattened end of the pin in the center, 
and e, which is Simply a straight strip clamped 
under the machine, and making good connection 
with it, collect alternating current. These 
brushes should not press hard enough to inter
fere with the smooth and easy running of the 
armature. 

In testing, have an assistant turn the handle 
while you connect the direct-current posts to 
some piece of apparatus-a small lamp, for in
stance. The commutator slot Is now at right 
angles with the armature winding ; but it may 
be foun d that a sl ight variation one way or the 
other from this position will increase the out
put. When the correct point has been found, the 
commutator may be connected to the shaft. In 



a sense the machine is complete, and may be driven 
quite satisfactorily with the small crank and gear sup
pl ied with it. But in the author's opinion, it is far 
preferable to discard the large gear altogether. Get a 
grooved wooden pulley ( a  V-groove is the best) l lh  
inches in diameter, with a center hole a shade smaller 
than the pinion or smaH gear on the armature shaft, 
and drive the pulley right onto the pinion. Driven 
�ith a lh-inch round leather belt from a hand wheel or, 
sewing machine flywheel, a speed of 2,400 revolutions 
per minute can easily be attained, at which speed the 
machine will be found very efficient and useful. 

The following table gives windings for various ap
Jilroximate voltages at 2,400 revolutions, although noth
ing very definite can be given, as much depends upon 
the make and condition of the machine. The voltage 
varies directly as the speed. 
Wire No. Volts. Amperes. 

31 100 0.4 
28 50  0 .8  
2 5  2 5  1� 
24 20 2 .0 
23 16 2 .5  
22 12  3 .25  
20  8 5.0 
19 6 6 .5  
17  4 10.0 

14 2 20 .0  

. . . ' . 

Volts. 
5 0  
25  

125 
10 

8 
U 
4 
3 
2 
1 

Amperes. 
0.8 
1 .6  

3 .2  

4 .0  
5 .0  
6 .5  

10.0 , 
13 .0  
20.0 
40.0 

THE SOLUTION OF NEW YORK'S TRANSPORTATION 

PROBLEM. 

Less than a d€cade ago the SCIENTIFic AMERICAN 

was urging upon the authorities of New York city the 
immediate construction of the first Rapid Transit Sub
way, pointing out that the objections to underground 
travel were mainly founded on prejudice. We pointed 
to the fact that the increase in the traffic on the sur
face and elevated railroads, which even then was be
ginning to be very marked, was but the beginning of 
a tide which would rise with increasing rapidity, and 
unless speedy measures were taken to meet the con
tingency, would, before many years had passed, en
tirely swamp the existing means of transportation. 
After many disappointments and protracted delays the 
Subway was authorized and built.  Its completely suc
cessful operation, and the fact that its trains were 
speedily filled to their maximum capacity, proved the 
truth of OUr contention that it was only by going 
underneath the surface, that New York could hope to 
grapple sucessfully with the tremendous problem of 
providing adequate rapid transit. It has frequently 
been remarked, perhaps not altogether without some 
truth, that while New York city is apt to be somewhat 
late in adopting new improvements, when she once 
has done so, she develops them with a zeal and on a 
scale of magnitude, for which no parallel can be 
f6und. Certainly this has been the case in the mat- ' 
ter of pro'y�ding means for underground travel. The 
first rapid transit subway with its four-track road, its 
eight-car express trains, and its high running speed 
both in local and express service, ranks easily as tlle 
finest complete system of city underground railways 
to be found anywhere in the world ; and to the 2 1  
miles which are  now in operation in  this city, there 
will be added within four or fiv€ years' time an ad
ditional mileage of rapid transit tunnels, which will 
bring the total to over 100 miles. 

The enterprise of the city itself is being ably 
seconded by the efforts of the great railway corpora
tions. The New York Central Company is about to 
place its freight tracks which parallel the western 
water front of Manhattan, entirely below ground, and 
the company is also proposing to build a connecting 
tunnel from this new subway to connect with its 
existing main lines, running to the Grand Central 
terminal. The Pennsylvania Railroad Company has 
already completed its two tubes below the Hudson 
River, and is rapidly excavating its way across Manhat
tan Island, at a depth of 50 to 60 feet below street 
level, to a junction with the four tunnel tubes which 
are being driven below the East River to connect with 
the Long Island Railroad system. 

Another enterprise whose magnitude is little under
stood is that of the Hudson Companies, whose project 
includes the construction of no less than four tunnels 
below the Hudson River, two crossing at Morton 
Street and two at Cortlandt Street, and a connecting 
tunnel running parallel with the Jersey shore and 
underneath all the big terminal stations of the roads 
which run into Jersey City. M'lreover, the two tun
nels which cross at Morton Street are being rapidly 
extended below Mantattan Island, one branch run
ning from Sixth Avenue -Jelow Ninth Street to Astor 
Place, and the other extending below Sixth Avenue 
to Thirty-third Street, where there will be a terminal 
station. In addition to  the four East River tunnels 
of the Pennsylvania Railroad Company, the Belmont 
interests are building what is known as the old Stein
way tunnel, which passes below the East River and 
extends under Forty-second Street to the Grand Cen
tral Station. Finally, there is the Rabid Transit tun
nel from the Battery to Joralemon Street, Brooklyn, 
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which will connect the subway lines of Manhattan 
and Brooklyn. 

The whole of the extensive and exceedingly costly 
work which we have o1,ltlined above is being built 
entirely below the street and river surface ; and to this 
must be added the vast network of street railways 
which was formerly operated by the Manhattan Street 
Railway Company, and the equally extensive lines of 
the old Manhattan Elevated Railway Company, all of 
which-€levated, surface, and subway-are now amal
gamated and operated by a, single corporation known 
as the Interborough Company. 

' , 

It will readily be understood that the planning and 
construction of so many underground railways, cross
ing and recrossing the island and each other, has neces
sitated careful consideration of the depths at which 
they must be built in order to avoid interference. As 
a matter of fact, when the work which is at present 
under way or proposed has been completed, there will 
be presented, in at least one part of Manhattan Island, 
the curious condition of five separate railwflY systems 
running, one above the other, at five qifterent levels. 
The particular spot referred to is the intersection of 
Sixth A venue and Thirty-secon'll Street, '\Vhere, in ad
dition to the three superimposed underground roads, 
there will be two distinct railway systems above 
ground ; first the trolley street rai1way; and above 
that the elevated railway. The arrangement of the 
tracks and stations, and their relation to the adjoining 
buildings, is shown in the sectional view on the front 
page of this issue. 

We doubt if it would be possible to find in any city 
in the world a center of transportatiojl which will 
compare in importance with that which is herewith 
represented. Far down below the street surface, at a 
depth of 55 feet, will be the tunnels which lead from 
the new terminal station of the Pennsylvania Railroad, 
across Manhattan Island and below the East . River 
to Long Island. These tracks will be used both for 
the local service and for such of the main line express 
trains as :will be run through to the extensive yards 
of the company on Long Island. The local trains will 
be operated on the multiple-unit system, with motor 
cars and trailers alternating, while the express trains 
will be hauled by powerful electric locomotives of the 
general type shown in our engraving. Immediately 
above the roof of this tunnel, and separated therefrom 
by the depth of its steel fioor, wilJ ultiml}tely be built a 
three-track subway, the two outer tracks to be used for 
local trains and the center track for express service. 
Above this, again, will be the two traclj:s of the Sixth 
Avenue branch of the Hudson Companies' system; and 
at this point will be located their terminal station. At 
the street surface are the two tracks, of the street rail
way ; and above them are shown the elevated railway 
and its Thirty-third Street station. Above the ele
vated tracks is yet another means , of travel in the 
shape of the footway bridge, connectinf5 the two plat
forms. Fina;lly, as if to render this epitome of mod
ern transportation complete, we have, on the left hand, 
or westerly side of the station, one of the modern, elec
trically-driven escalators. In this connection it is 
interesting to note that not only the escalator, but 
the five railway systems, are operated electrically. 

Fully to appreciate the s ignificance of this junction, 
we must remember that from this point it is possible 
to take a car which, directly or by its connections, will 
not only take one to any point in Greater New York, 
or Jersey City and its suburbs, but to any city of the 
whole United States, and that this, moreover, can be 
accomplished very largely without having to make any 
change in the ' open. 

• . t e l  • 
The Discovery oC N u bia n Manuscripts. 

While examining some sheets of parchment bought 
at Cairo for Coptic manuscripts,' Carl Schmidt made a 
discovery of much importance to philology and history. 
The repetition of the word "Urn," which among mod
ern Nubians means king, convinced the German savant, 
who if? an authority on Coptic and the early Christian 
archreology of Upper Egypt, that the text was Nubian, a 
language which, although still spoken, is no longer 

.� written. The manuscripts date from the eighth cen
tury A. D., and . are .translations of Christian works in 
which frequent references to St. Paul are made. One 
man�script is, a collection , o{'extracts from the New 
Testament, and the other a hymn of the cross. The 
Greek original of the ,hymn is� not known. When the 
documents are deciphered philological science will be 
enriched by the knowledge of ' tlie language spoken by 
the peopl� of ,N;upill b'efore the invasion of Semitic 
tribes, and the mysterious inscriptions on many of  the 
Egyptian monUlnents . may be read. 

" , . i  .. 
The Horseless Age says the United Kingdom remains 

the best customer for American motor cars, its pur
chases growing practically in the ' same proportion as 
the total exports. The most remarkable development 
'has taken place in the Mexican, West Indian, and South 
A merican markets, and it will probably not be long 
before American manufacturers will control these mar
kets, as they now control that of Canada. 
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Engineering Note •• 

The commission of engineering experts which was 
appOinted b¥ the municipality of Turin to investigate 
the project for a new international railroad passing 
through Mont Blanc, and thus providing communica
tion between the Rhone and Dora ' Baltea valleys, has 
now issued its report. The commission selects Aosta, 
at an elevation of 1,600 feet above sea level, as the 
starting point of the railroad, which, after climbing 
1,700 feet, should pass through a tunnel -under Mont 
manc at a height of 3,100 feet and emerge upon the 
village of Les Houches in the Chamounix Valley and 
Pre St. Didier. By this route the distance between 
Turin aild Chamounix would be reduced to 116 miles, 
and from the former city to Geneva 166 miles. It is 
suggested that as the railroad and tunnel would extend 
through three different countries, the cost of construc
tion should be borne by the respective governments, 
while furthermore the municipalities of Turin, Geneva, 
and Chamounix, which have the most to gain from the 
enterprise, should also participate, in the outlay. ' 

Owing to the great crush that always prevails at 
certain of the great railroad stations in London in the 
early morning to procure workmen" s tickets, automatic 
machines for the issuing of the same have been in
stalled, thereby avoiding the long queues at the book
ing offices, and expediting the delivery of the tickets. 
In Great Britain this class of ticket, which enables the 
workmen to travel at purely nominal fares over con
siderable di!;tances-in one case 28 miles can be trav
eled for four cents-is issued up to about 

'
7 :  30 every 

morning, and accordingly there is a vast section of th13 
public which avails itself of these facilities. The auto
matic machines have proved highly efficient, and expe
dite the delivery of the tickets to a considerable degree, 
since no time is lost in tending change, the passengers 
being required to insert the correct amount into the 
machine. At Farringdon Street the machine installed 
issued 2,500 two-cent tickets per day, and proved so 
reliable in operation, no serious delays occurring 
through the mechanism breaking down, that the sys
tem has since been considerably extended, and now 
machines for the issuing of three and four-cent tickets 
are being widely adopted. A further boon possible 
with these automatic machines is the issuing aft13r 
4 o'clock in the afternoon of tickets dated for the fol
lowing day, thereby relieving the pressure upon the 
device in the morning, when a considerable rush sets 
in during the later hours in which the , machine is in 
operation. 

The Applied Science Reference Room of the Pratt 
Institute Free Library ( Ryerson Street near DeKalb 
Avenue, Brooklyn ) exists for the .purpose of aiding 
those engaged in any trade or industry. Hundreds of 
questions arise every day, in the factories and shops 
of a city, which could be answered from some �rinied 
page. It  is the intention of the Applied Scien� Ref
erence Room to supply as many of these printed pages 
as possi ble � Sometimes they are in books, very often 
in periodicals or transactions, and again may be found 
only in a trade catalogue. In the room set aside for 
this work in the Free Library of Pratt Institute are 

, taken nearly a hundred trade and scientific papers, 
giving the latest news of the industrial world. There 
are besides over fifty of the labor union papers, of 
which a file is  preserved. The most important of the 
periodicals are bound, and these bound files contain 
much material that can be found nowhere else. The 
publications of the United States Patent Office are kept 
here also, and are used daily. The collection of books 
here includes up-to-date publications in various in
dustries, such as electrical engineering in all its 
branches, plumbing, manufacture of textiles, indus
trial chemistry, gas engines, the making of cement, 
and so forth. The books in this room are not allowed 
to go out, so that anyone coming is sure to find the 
book he wishes to refer to, if it is a part of this col
lection. The library has, however, a good collection 
of books in these subjects for circulation, often dupli
cates of the books in the Applied Science Reference 
Room. The room is in charge of Mr. Edwin M. Jenks, 
whose work is to help those who are looking up any 
question that lies within the province of this room. 
A large collection of trade catalogues furnishes the 
very latest information in many lines, and is being en
larged constantly. The library will get any trade 
catalogue in ' print, at the request of any user of the 
library. One new feature of the room is a collection 
of mounted cuts of machines and mechanical devices. 
These may be used in the room or taken away to work 
with, if desired. A man looking up a new ,form of 
chuck, for example, will find a score of cuts showing 
different chucks, and among these may well find some 
that will be of service to him. Men studying .in the 
evening schools, those preparing for civil service or 
other examinations, lawyers, and men of various in
terests will find this department of use. It is open 
every day except Sunday, from 1 2 : 30 P. M. to 9 : 3 0 

P. M., and can be used between 9 .  A. M. and 12 : 30  
through the library office. Come in when you have a 
question, or want to see a trade paper. 
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Wby N ot "A ir-pla n e ' "  

To the Editor of the SCIENTlFIC AMERICAN : 

Air�plane is a much better word than aeroplane. 
It is as good etymologically, and much better when 

it is spoken. ARTHUR C. KIMRER. 
New York City, December 13 ,  1906. 

• • • • • 
Liquid Specula Cor A strononJ.lcal Purposes. 

To the Editor of the SCIENTIFIC AMERICAN : 

Your discussion with Sir H. Maxim concerning the 
"Magic Sphere" and man's "gravitational sense" sug
gests a subject of extraordinary interest to me. It is 
now nearly twenty years since I conceived the idea 
of employing the same two forces ( gravity and centri
fugal)  to produce a telescopic mirror. The reflecting 
surface was to be mercury, to which a parabolic flgure 
was to be imparted by causing it to rotate. r made 
numerous experiments with revolving l iquid specula, 
which were not discouraging considering the crudeness 
of the methods employed. 

I endeavored to  determine the nature of the curve 
which the surface of a rotary fluid must assume to 
reach a, state of equilibrium, and searched numberless 
scientific and mathematical works for a clew to this 
problem. But so far as I could discover, all a.uthor
iyes were silent upon this point. Pondering the mat
ter for years, I W<lS at length able to decide with some 
degree of certainty that the curve was really parabolic ; 
but a casual word let fall by you in your reply to Sir 
H. Maxim was the flrst and only confirmation of my 
.conclusion which I have yet seen. 

In the year 189 7  I published in the Leader ( Mel
bourne)  a short story entitled "Lindsay's ViSion," in 
which the suggestion was ajlvanced as the nucleus of a 
scientific romance. 

A telescope constructed on the above prinCiple would 
possess qualities which might be of prodigious advan
tage, though plainly subject to certain inherent de
fects ; chief among the latter is the necessarily fixed 
position of the mirror. But assuming it to be possible 
by mechanical means to put the reflecting fluid into a 
smooth and uniform state of rotation, we should obtain 
a parabolic mirror of incomparable precision, with 
practically no limit as to size. With respect to smooth
ness or polish, I think the surface of a fluid at rest i s  
a s  perfect a s  can b e  conceived, approximating indeed 
to the minuteness of its molecular structure. Also, the 
difficulty of mounting and danger of flexure would be 
completely disposed of, while that of transportation 
would cease to be an obstacle.' 

A telescope on this . principle could be placed at any 
part of the world which is  now accessible ,to man, but , 
a situation at the summit of some tropi�al mountain 
would .be preferable, since the moon and planets would 
i�turn drift across the field of view. c 

Assuming my speculations to b� ' tliris far sound and 
practicable, -there is yet the obyious objection that per
fect optical performance must ,Ilepend UPOIl the posi
tion of the object viewed , being coincident with the 
axis  of curvature of the mirror-a condition n�cessari1Y 
both rare and transient. 

' 

But the problem thus presented would, in my opinion, 
be far less formidable than that encountered by the 
early makers of refracting telescopes, and which was 
met by the invention of the compound object-glass. 

A. W. NIGHTINGALE. 

Hobart, Tasmania, October 8, 1906. 
. . . ., . 

A Solution 01' the Lock Problem lJpon tbe Panama 
Canal. 

Hon. Theodore Roosevelt, 
President of the United States, 

Washington, D. C. 

Dear Sir : I beg herewith to offer through the col
umns of the SCIENTIFIC AMEBICAN a plan for the con
struction of locks upon the Panama Canal which I be
lieve will offer greater safety and less complication 
than any of the plans made public, with which I am 
familiar. 

The contingeIJ.,cy to be guarded against, as I appre-. 
hend it, is the , possible destruction of a lock by a: 

steamship out of hand, with a subsequent release of 
the waters of the lake in such volume as to endange�' 

the entire structure below. 
' 

So far as I am aware of them, the proposed safe
guards may be divided into two classes the first of 
which is represented by . � false gat�, �r buffer, which 
is to be thr.own .across each lock at fifty feet from its 
end, for th� pur,pose of arresting the momentum of a 
ship out of hanq'; . aUd the s!)cond, by normally-sub
merged devices cOIl,si�ting of horizontally-sririir or vel'
tically-dispo$ed cylingers, or other devices, which in 
the event that the lock gate is carried away, a�d the 
waters · of tb.e lake set free, 'are thereupon

'
to be thrown 

across the basin at the mouth of the
' 
principal lock. " 

The first plan, of arranging a buffer ahead of each 
. lock-gate,  assumes that a movable barrier can be pro- ' 
vfded which sha.II be 'amply strong to absorb tnEr" mo� 
mE)l!tum, ,before it Gan reach the 10cli-gat.Ej but fifty feet 
beyond, of say, a heavy battleship which may be sent 

Scfentific Amerfcan 
ahead through the mistaken reading of a signal, at 
quarter or half speed. ' 

I beg to submit that reliance upon the strongest 
structure of this kind that can be provided is not well 
fouitded in experience or human nature ; for if it be 
made stiff enough to resist the ram of a 20 ,OOO-ton 
battleship moving at a slow speed, there is no assur
ance that sl1ch a ship out of hand may not develop 
much higher speed, or that the device may not in time 
have to be called upon to insure the arrest of a very 
much heavier vessel. 

The second plan, in any of  the forms which have 
been made public, seems to be more unworthy of con
fidence than the first, for it assumes, first, that the 
submerged devices used shall alWays be clear of silt, 
0.1' gravel, ,or growths, and tIiaf'tIi.ey shall be free to �� .,W'1f. " ," .".",", _ ' , � , ' 
move ' always ' with" mechanism ' in 'instantly workable 
order

'
; , second, that' on:ce a gate .has given way and 

the lake has started out there will be sufficient pres
ence of mind on the part of ' those in 'charge ' to set 
the devIces to work 'promptly ; e�ough , to avoid the 
instant ' damage beiow which �mu'st follow ' the first on
rush of the " waters ot the lake; and third, that the 
waters of the . lake, once under way, can' suddenly be 
arrested 3v[ui

out ' their sweeping ; away the strongest 
surrounding works:' � '  , �  " " 

'
It  is . likewise ' respectfully submitted that none of 

the�k assumptions is wJll four:ded ' in experience . and 
that ; to intrust the safety of such a', tremenao;;'� pro
ject, and th'e lives which necessariiy must always be 
at stake, to such flimsy devices and to the courage, 
quickness, and wisdom of the employees in charge up
on the occasion of a serious mishap, is neither wise 
nor necessary in the present state of engineering 
science. 

As a substitute for the safeguards discussed, I pro
pose these simple expedients, which are free of un
tried elements and offer a measure of safety unobtain
able by any of the plans made public : 

( A . )  Surrounding the ' head of each high-level lock 
s}lould be a receiving basin sufficient in area to hold, 
if  it be found desirable, a plurality of vessels. Be
tween this basin and the lake ' proper there should be 
a gate, which, in the event of the outflow of the waters 
of: the receiving basin, will serve to hold back the 
waters of the lake. Between this, the lake-gate, and 
the head lock-gate there should be a system of inter
locking devices acting so that neither gate may be 

both the head and center lock-gates were carried away, 
and the vessel arrested before reaching the foot lock
gate, the damage would, be .confined to the gates de
stroyed and no flood would occur. Fourth, taking 
what would substantially be the maximum possible 
mishap, should a vessel have sufficient headway to 
carry the head lock-gate, and thereafter, traversing the 
entire single lock-length of the first section without 
arrest, carry the center gate, and then should it still 
be able to traverse the full single lock-length of the 
second section, and carry away the foot-gate, then the 
maximum damage would occur which it would be pos
sible to do the canal by such an accident-an outrush 
of the waters of the high-level locl!:, which would be 
followed by the waters of the receiving basin ; ,  but 
with the passage of these waters further damage 
would cease and the waters of · the lake itself would 
remain undisturbed. 

When examined in the light of such aIi accident, the 
double-length lock with center gate offers more than 
twice the resistance to a flood from above that would 
be offered by the single-length lock, because it would 
offer the resistance of two gates, center and foot and 
of two sections of water at rest instead of but on� . . 

If in connection with this system of locks and of 
lock operation, the Qanks at either side were �rranged 
laterally to fall away from the locks, leaving the lock 
masonry above the level of · the surrounding earth to 
right and left, then the flood of water resulting from 
the bursting of a lock above and falling upon the sur· 
face of the lock beneath would largely pass off to right 
and left with Jess resulting damage to the lock itself. 

If  an additional safeguard were ever found to
' 

be 
necessary, two lake-gates set in tandem, a maximum 
ship's length apart, their mechanisms join.ed by inter
locking devices, would place the works of the canal be� 
yond the possibility of destruction by an outrush of 
the lake itself through the canal way. 

. , 

Upon an analysis of this plan many advantages pere 
unrelated will appea r ;  and a careful considerati�n of ' 
the subject has led me to believe that a high-level 
canal built in conformity with it may be operated, so 
far as major accidents are concerned, as safely as one 
buil t at sea level. 

The above, which I am taking the liberty of PUblish-
ing, is respectfully submitted. H. A. WISE WOOD. 

December 8, 19 06. 

opened until after the other has been closed. Thus, Tbe C U rrent S u p plement. 

whatever damage may result to the lock system itself The current SUPPLEMENT, No. 1617, opens with the 
from a boat out of hand, the lake itself cannot flow out. ,

PreSident's mes�age to -Congress on the conditions 
(B. ) Each lock, of the series of three;' should be which he found at Panama. A very complete series of 

two locks long ; that is to say, double the necessary ,� nhistrations is given. Mr. J. M .  Basford has an artide 
'length of a single' lock. Midway between' the ends of 'lc, ' on the motive power officer of a great railroad. Dur
each such lock there should be a lock-gate, orthe usual

' iit'g .the last "few years the steam turbine has formed 
construction, which I term a center gate. Thus each the: subject of many papers read before various lead-
double-length iock will be composed 'of two se�tions ing • institutions; and its different applications have 
both of . 

which 'are
' 

simultaneously emptied" or . filled: L . often been referred to. ;' Few of these ' papers possess 
Between the head-gate of a lock and its center gate more interest than that of the Hon. C. A. Parsons aIid 
there should also be' Interlocking connections so ar- R. J. Walker on the development of the marine steam 
ranged . that the center ga�e cannot be opened until turbine, published in the current SUPPLEMENT. ' Prof. 
after the head�gate has been closed, and vice versa. C. E. MUnroe writes on the development in the expla-

In this system of lock a vessel 'from the lake will first sives art in the United States dU,ring the l�t five 
be admitted to the r�ceiving basin ( probably with sev- years. ;;' Mr. W. R. Stewart contributes a very entertain-

, eral others ) :' 
The lake-gate ' of the receiving basin will ing statistical a'rticle on the twentieth century pe� , 

, flJ.tl.n be closed and the head lock-gate of the _high.,level "The' Preservation of Foods" is the title of a� instruc-
lock will thereafter be opened, when a . vessel will be tive resume of ' modern

' 
processes. Teeming with much 

passed into its first section, after which its head-gate curious information is Mr. G. Bolin's essay on perturba-
will be closed and its waters drawn off. The level of tions in locomotion, in which he describes how the nor-
the first lock having fallen to that of the second lock mal movements of animals are affected by making 
both the center and foot gates of the first lock may be lesions of the nerve centers and by unequally illuminat-
opened and the vessel permitted to pass into the first ing the two eyes. Written in a eomewhat similar vein 
section of the second lock, whereupon the same order is Dr. Henry Fotherby.'s contribution on light and 
of operations may be gone through with respect to the visual sense. 
second lock, and so with respect to the third. • • •  I • 

If desired, and with as great safety, each lock may Micro-Cbemieal D etet, tlon of Co pper. 

be used simultaneously to lower two full-sized vessels, Meerburg and FiIipps ( Pharm. Zeit. ) say , that cop-
each occupying one of its sections. Under these condi- per can easily be detected under the microscope by 
tions the first vessel would enter the first section of means of cesium chloride, which gives with copper a 
the high-level lock, after which the head-gate of the double salt in the form of handsome red crystalline 
latter would be closed. The vessel would then be needles : or , prjsms. ,ThEise crystals are observable 
passed inte. the second section of the 'high-level 10ck' wheh only. extteinely small proportions of , copper are 
and the center gate thereof be closed behind it, where- present. If much cesium chloride, be added, yellow 
upon the head-gate could again be ' opened and the: sec- crystals form, . which become red on the addition of a 
ond vessel passed into '

its ' first ' section, · after . which,' .iJUtle cupr6us : chloride. Cobalt somewhat affects the 
the head-gate being again closed'," both' vessiils could':' distinctness of , the reaction ; lead and bismuth are in-
simultaneously be lowered to the second ·· hivel. different. 

Under this plan the ' various maximum ', da es ' u > , :. �  ,. ' . , .. 

Whi�h c�lU
'
ld result from' the colIfsion: of· a ve�s�l Iii A German patent has been granted for, a new pro-

a gate or gates may be summarized as follows
' 

it cess in spinning artificial threads made from cupric 
being borne in mind that the l�ke-gate is mechaniC�llY oxide and cellulose, and knitting the. fabric for the .man-
held closed while the head lock-gate is open, and vice tIes in the ordinary way. These mantlefl are . 1il!1bse-
versa : First, should a vessel entering a lock carry quently impregnated with the thorium salts, and after 
away its center lock-gate there would be no disturb- drying are placed in a bath of amIIlonia" or hydrogen 
ance of the

' 
waters of the lake itself, and no resulting peroxide. This last bath is the essential ' point of the 

flood ; therefore, the canal's damage would be confined invention, a'S It converts the , previously , soluble salts 
to the gate itself and . its surrounding �orks. Second, into insoluble compounds, L e,� �droxides: Siitce hy-
should the head lock-gate while closed be carried away drogen peroxide . only transforms the salts of th�rium 
by a vessel approaching it and the vessel arrested be- into an insoluble ' state, it is ,J;ieJ!eseary . to 'roake use of 
fore reaching the center lock-gate, the latter being a cerium bath, after the hydrogen peroxide treatment, 
closed, the resulting damage would be confined to the In ord:er t "o 'give the mantles the neceesary �ne per 
head lock-gate and no flood would O,CC]lr. , Thir�" if .cent of ceria. 



THE APPARATUS OF THE UNITED STATES LIFE-SAVING 

SERVICE. 
BY WALDON :J'AWCETT. 

The series of especially disastrous wrecks, which 
has occurred during the past year or two on the At
lantic and Pacific coasts and on the Great Lakes, has 
caused an unusual activity in the invention of l ife
saving devices. The United States governmental board 
of experts detailed to examine and test all new inven
tions offered for the use of the United States Life-Sav
ing Service has been sorely taxed by the effort to give 
serious consideration to the many novelties which have 
been presented. 

This official sifting process has, however, resulted 
in few additions to the standard equipment of the 
nation's life·saving stations. Our life savers to-day 
rely solely in their rescue work on three utilities
the lifeboat (interchangeable with which �s the surf
boat ) , the lifecar, and the breeches buoy. As acces· 
sories to the use of the two last mentioned pieces of 
apparatus, is the wreck gun which is used to hurl 
lines to ships stranded in exposed positions. 

Many of the rescues effected by the United States 
Life-Saving crews are accomplished by means of life· 
boats or surfboats. During the year 1905, for instance, 
there were landed by the surfboats and lifeboats up· 
ward of one thousand persons, whereas only about half 
a hundred persons were rescued by the breeches buoy 
or lifecar during the twelve months in question. 

The lifeboats and surfboats are each propelled by a 
crew of six or eight rowers-all trained oarsmen of the 
Life·Saving Service. These staunch craft, weighing 
perhaps seven hundred or eight hundred pounds each, 
and by reason of their self-righting and self-bailing 
qualities rendered virtually unsinkable, are obviously 
the ideal vehicles for taking considerable numbers of 
persons from imperiled vessels in a limited space of 
time. The first duty of a patrolman who in his vigils 
on the beach discovers a vessel ashore is to ascertain 
whether the conditions are favorable for the use of a 
bdat in the rescue work. In such event either the 
large lifeboat is launched from its ways in the station 
and proceeds to the 
wreck by water, or 
else the lighter surf
boat is hauled over
land to a point oppo
site the wreck and 
there launched. 

Scientific America.n 
roads. If  circumstances permit the use of either the 
lifeboat or surfboat, the keeper of the life-saving sta
tion assumes command and steers the boat-the latter 
requiring the highest refinement of skill when women 
and children are to be taken off in a tempestuous sea, 
since under such circumstances the rescuing craft must 
approach close to the shipwrecked party, yet without 
allowing the small bark to be overturned or dashed to 
pieces by a collision with the stranded hull .  Help-

The Sun boat Turning Over. 

less persons and passengers are usually passed into a 
rescuing boat first, and as a rule several trips are 
necessary before all members of a ship's company are 
safely conveyed to shore. In the comparatively few 
cases when a ship is wrecked amid comparatively dau
gerous rocks, or when so high a sea is  running that 
neither lifeboat nor surfboat could make any progress 
even were it able to withstand the destructive force of 
the waves, recourse is had to the breeches buoy or the 
lifecar. Under such circumstances the first considera
tion is to get a line to the stranded vessel. To this 
end a leaden missile with a line attached is fired across 
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In any event, once the. shipwrecked mariners have 
a line of any kind placed in their hands, they can 
speedily haul out lines of fair size, and eventually the 
three-inch hawser which is to serve as an aerial cable· 
way and a highway to safety. Attached to every haw
ser thus sent out to an imperiled vessel is a board 
which bears, in English on one side and in French on 
the other, instructions how to fasten the hawser to a 
mast or other secure support, t ogether with directions 
for signaling to the life savers on shore that the 
hawser has been made fast according to instructions. 

As soon as the rescuers on shore are informed that 
the other terminal of this life line is fastened, the 
hawser is hauled taut and the shore end elevated by 
means of a tripod, in order to lift the rope well clear 
of the water. There is then sent off to the ship a 
breeches buoy, suspended from a traveler block or a 
l ifecar from rings running on the hawser. Only one, 
or at most two persons, can be carried ashore at each 
trip of the breeches buoy, but from four to six persons 
can be accommodated in the lifecar. The efficiency of 
this latter apparatus was well attested in a memorable 
wreck on the New Jersey coast, when a single car was 
the means of saving more than two hundred lives. 

After aU persons have been landed from a wreck, 
the life savers draw out to the abandoned ship along 
the cableway an ingenious mechanical device known 
as a hawser cutter, which upon arrival at the terminus 
of the line automatically cuts the rope, allowing the 
crew to draw the hawser to shore and thus preserve 
intact a valuable part of their apparatus. In connec
tion with this phase of life-saving operations, great 
care is necesse ry in coiling the initial line to be hurled 
to the imperiled vessel, in order that the slender rope 
may run free when the shot to which it is attached is 
fired from the mortar. Any tangling of the rope at 
this juncture would probably cause it to fall short of 
the 'wreck and might involve costly delays. 

The United States government, which boasts the 
only life-saving service in the world sUpported wholly 
at national expense, now maintains upon our coasts a 
chain of 277 life-saving stations, of which number 200 

are located on the 

To the crew and 
passengers of a ship
wrecked vessel the 
space of one to four 
hours that usually 
intervenes between 
the burning of the 
red light which sig
nahl the patrolman's 
d is c 0 v e r Y 9f the 
wreck and the ar
rival of the life·sav
ing crew often seems 
an interminable wait, 
but such a lapse of 
time is almost inevit
able save on stretch
es of coast where the The Breeches Buoy. An Unsinkable Surfboat. 

Atlantic and Gulf 
coasts, 61 on - t.he 
coasts of the Great 
Lakes, and 16 on 
the Pacific coast. 
Each of these sta
tions is manned by 
a crew of from six 
to eight surfmen . 
who in every case 
occupy quarters at 
the life-saving sta
tion, and are thus 
in a position to 
respond promptly to 
any call to duty. It 
is, estimated that 
the United States 
government life sav
ers have since the 
establishment of the 
service saved not 
less than 225,000 

lives ; and statistics 
carefully compiled stat ions are located 

exceptionally close together. This will be appreciated 
when it is taken into consideration that the beach pa
trolman must in many instances walk three or four 
miles, perhaps in the face of a storm, to report the 
discovery of a wreck, and then the crew of life savers 
must drag the beach apparatus and perhaps the surf
boat an equal distance through the sand or over rough 

the imperiled vessel by means of the wreck gun, a 
powerful little portable mortar which will hurl a line 
over a wreck three or four hundred yards distant even 
in the teeth of a gale. If the wreck be exceptionally 
far from the beach, it may be necessary first to estab
lish communication with the wrecked crew by firing a 
l ong-distance rocket attached to which is a cord. 

Setting Out in the. Life-Saving Boat. 

since the year 1871 show that 
has elapsed since that date, an 
000 worth of property has been 

. ,  . . .  

in the interval which 
aggregate of $200,000,-

saved. 

Liquid Air In Blasting. 

In one of the largest collieries in the north of Eng
land, liquid air cartridges are being utilized for the 

Using the Hawser Cutter. 
THE APPARATUS OF THE UNITED STATES LIFE·SAVING SERVICE'. 
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purposes of blasting the coal in the lower workings. 
The coal face is drilled and the cartridges are tamped 
home in the usual manner. The cartridges themselves 
are of special design. The cases are made of phos
phor-bronze of stout thickness. The end which is in-

The End of Her Last Voyage. 

serted in the drill hole is formed of a soft metal similar 
to that used in type founding. At the outer end the 
cap is fitted with a tube in which is a non-return valve. 
The cartridge is inserted in an empty condition. When 
all is ready for blasting, the miner charges the cart
ridge with l ircuid  air from a reservoir through the 

Reeling Life Line After Ul:!iBg the .a..i1e Unn. 

inlet pipe and valve, the latter preventing the air from 
escaping. The liquid air vessel itself is of convenient 
size for portability, and the contents are insulated by 
specially-prepared lamb's wool. The charge inserted 
in the cartr;idge is  able to exert a pressure o f  approxi
mately 80 pounds per square inch. When the charge 
is  completed, the miner retreats to a safe distance to 
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await the coming explosion, which generally occurs in 
from six to eight minutes. The liquid air under the 
influence of the surrounding heat rapidly expands, and 
the inner end of soft metal affording the least resist
ance, it succumbs when the requisite pressure is  at-

' injured by the pressure exerted. A new soft metal 
cap can be quickly replaced, and the cartridge used 
immediately if desired. In this way the cost of the pro
cess is appreciably decreased. The employment of 
liquid air for such work is stated by the coll iery engi, 

Landing the Rescued from a Wrecked Vessel. 

tained, and the escaping gaseous air disintegrates the 
coal surrounding the cartridge for a considerable dis
tance: The average amount of coal removed at a blast 
is about 30'  tons, and so complete is the process of dis
integration that no removed piece of coal exceeds two 
feet in length, the greater part being broken up into 

neers to possess many distinct advantages over the 
ordinary explosives generally used. In the first place, 
misfires are impossible, as the liquid air under the 
influence of the surrounding heat is bound to revert to 
its gaseous . state, expand, and the explosion result. 
Moreover, owing to the absence of any flame, the pos-

lUgging a Tripod for the Breeches Buoy. 

conveniently-sized nuts. In the early experiments the 
pressure within the cartridge was considerably higher, 
but it was found that the force exerted was so great 
that the coal was completely pulverized and rendered 
unfit for commercial use. By using phosphor-bronze 
cartridges fitted with a soft metal end, the cases can 
be utilized repeatedly, as the phosphor-bronze is not 

sibility of any gases present in the seam being fired are 
avoided. The explosion too is more even, and the coal 
broken up more regularly. In this particular colliery 
liquid-ai r blasting is  rapidly superseding the more 
orthodox methods, especially in  the lower workings, 
as the men become init iated into the methods of hand
ling the liquid air ,  

Resuscitating an A.pparently Drowned Person. Replacing the SurJboat on Its Carnage. 
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INCREASING THE POWER OF A TALXIN/1 MACHINE . 
BY MEANS OF COMPRESSED AIR. 

Heretofore it has been practically impossible to reo 
produce sounds "life size" on a talking machine. By 
using large horns it has been possible t o  concentrate 
the sounds produced by the diaphragm, and, by thus 
limiting the area over which they are projected, to give 
them a volume almost as great as that of the sounds 
originally itnpressed upon the record. But this con
centration is secured at the expense of the quality of 
the tone ; for to the sound waves produced by the 
record are added the vibrations of the horn itself, caus
ing a harsh metallic sound. 

The Victor Talking Machine Company has just per
feGted a machine which produces sounds of greater 
amplitude than can be obtained in the ordinary talk
ing' machine, avoiding the objectionable features of the 
large horn. The auxetophone, as the new machine is 
called, comprises a small air compressor and a talking 
machine of standard make. The usual diaphragm is,  
however, dispensed with in the machine, and the needle 
or stylus which travels over the record operates a bal
anced gridiron valve through which the compressed air 
is passed. I n  operation the air issues from the valve 
in intermittent jets, which are modified in frequency 
and character by the action of the needle in such a 
manner as to reproduce the' sound originally impressed 
on the record. The needle and valve act merely as a 
relay, while the sound is actually. produced by the com
pressed air. 

T o  more thoroughly understand the philosophy of 
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to the sound box in which the valve connected to the 
needle is located. This valve is of a very delicate con
struction and responds to the slightest vibration of the 
needle. The record disk, which is of the usual form, 
is  revolved under. the needle .by a spring motor, as in 
the regular talking machine. The electric motor which 
operates the compressor may be driven by power fur
nished from the city lighting system and may be 
started or stopped by means of push butt-ons at the side 
of the cabinet. One of the principal advantages of this 
improvement is that all the richness and mellowness 
of tone i s  retained. The new machine will, undoubt
edly, prove of great value in large c oncert ·halls where 
machines of previous type have been of too low a 
p ower to give satisfactory results. 

• . •  t "  
EYE-SPOTTING IN NATURE. 

BY PERCY COLLIN�. 
While brilliant colors, striking contrasts, and more 

or less complicated patterns are common in nature, 
anything like a

. 
centralized design is extremely rare. 

One need only examine a number of birds' skins or 
butterflies in a museum to be convinced of this. I n
deed, almost the only notable design seems to be that 
circular grouping of colors which, from its likeness to 
an eye, has been termed ocellus. Ocelli, or eye-spots, 
are seen at their greatest perfection upon the feathers 
of certain birds, such as the peacock, the peacock 
pheasant, and the argus pheasant. Among birds, too, 
and notably i n  the case of the peacock, we are able to 
gain a glimpse of the evolutionary process through 
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by an actual feather in the peacock's train, the tri
umph of the perfect eye-spot is reached. 

Now if, as seems highly probable, we have just been 
treated to a glimpse of tJ?,e innumerable stages of grad
ual improvement through which this wonderful orna
ment was brought t o  perfection, we are justified in 
asserting that the eye-spot is far from being a thing of 
chance. It is obviously the outcome of intention. 
S ome mysterious power has been constantly at work, 
age after age, with the definite object of producing a 
thing of superb beauty. So far as our present knowl
edge enables us to judge, this power c onsists in what 
we may call the inherent tendency to vary which is 
evinced by all living things. This is, as . it were, the 
motive force ; but it is harnessed, restrained, and 
driven along a definite channel by what Darwin called 
"natural selection." 

So much for the production of the peacock's eye
spot ; nor is there arty reason for doubt that the other 
recurrences of the eye-spot in ' nature are all the out
come of a

' 
similar evolutionary process. For, � be it 

n oted, the distinction of the ocellus does not belong 
only to birds. The 'mark is , present . in . a crude , form 
on the hides of certain mammals, such ' as thE)' jaguar, 
the leopard, and ,

'
the ocelot. Two . or three kinds of 

fish also show it. The North American eared sunfish, 
for instance, has in the ' breeding season a '  beautiful 
and very perfect eye-spot just . where one would expect 
to find the ear of a higher animal. It is from this 
mark that the fish takes its popular name. Further, 
among insects, especially among certain groups of but

terflies and moths, the 
eye-spot is extremely 
c o m m o n ; while it is 
a g a i n r ecognizable on 
several shells of the pret
ty cowri e group. 

We may now a s k : 
What is the meaning of 
this strange spot, so la
boriously perfected by 
Nature, and of which-if 
we may judge by her 
constant reproduction of 
it-she is so proud ? It  
is not  possible to assign 
one reason which will ex
plain the existence 'of the 
spot in every case. But 
if the reader will care
fully exarr:he · the facts 
which wi ll 1 'e brought to 
his notice in the follow
ing . paragraph, he will 
probably share .. the. :yvrit
er's conclusion, namely, 
that in every case .of its 
recurrence the eye,spot 
is not solely a thing of 
beauty; but that it also 
has some definite and 
utilitarian c o n  n e c t i o n  
with the life histories of 
those creatures w h i c h 
possess it. 

the machine, it  may be 

well to discuss the form 
and action of s o u  n d 
waves. It is a common 
error to compare sound 
waves with waves of wa
ter in which, as is well 
known, the particles of 
w a  t e r oscillate verti
cally, or at right angles 
to the direction in which 
the waves are traveling. 
In sound waves, how
ever, the oscillations co
incide i n  direction with 
the travel of the disturb
ance ; that is, instead of 
having alternate eleva
tion and depression, the 
wave disturbance produc
es alternate areas of com
pression and rarefaction. 
As the wave disturbance 
takes place equally in all 
directions under normal 
conditions, it follows that 
sorind travels through 
air in a se_rtes of ever
expanding s p h e r  i c a I 
areas of compressed and 
rarefied air which have 
their center in the source 
of the sound. In  only 
two particulars can these 
sound waves vary, one 
being the rapidity of vi
bration, which governs 
the pitch', and the other 
being the amplitude of 
the Vibration, that is, the 

The Sound Box. . Rear View Showing Compressed Ail-

Take first the mam
mals . ... ,.It may be said at 
once that the crude eye
markirtgs on the hides of 
these big cats are . cer
t a i n I y protective. To 

Front View, Cabinet Open to Show Air Compressor. Connection to Sound Box. 
INCREASING THE POWER OF A TALKING MACHINE BY MEANS OF COMPRESSED AIR. 

length of travel of the vibrating particles, or the dens
ity and rarefaction, and this governs the volume or 
loudness of the sound. In a pure tone the oscillations 
are rhythmical, but various qualities of tone are pro
duced by interference with the rhythm of the oscilla
tion. H owever, these irregular movements take place 
in the directi on in which the sound is traveling. 

With this brief description of the principles of sound, 
we may be better able to understand the exact opera
tion of the compressed-air attachment used on the 
auxetophone. I n  the usual f orm of talking machine, 
a diaphragm is employed which is connected with a 
needle in such a manner as to vibrate, causing alter
nate waves of compression and rarefaction to  be emit
ted from the sound box. The compressed-air apparatus 
is more powerful because when the valve is opened to 
permit the issuing of a - jet of air, this air travels 
through a greater distance in a given time than would 
the air set in motion by the diaphragm ; consequently, 
waves of greater alternate density and rarefaction are 
produced, giving a much louder and rounder tone. 

The accompanying illustration shows the new ma
chine with the compressor attachment. It c onsists of 
a cabinet in toe lower portion of whiCh is a 1-6-horse
power electric motor, direct:connected t o  a blower. 
The air from · this blower passes through a condenser, 
the office of which is to remove the moisture and oil 
it  may contain. A flexible tube conducts the air from 
the condenser to a reservoir  provided with a safety 
valve set to blow off at a pressure of 4 pounds. Thence 
the air is filtered and passes through a flexible tube 

which the eye-spot came into being. Before, therefore, 
we turn to  a general c onsideration of the eye-spot, we 
will devote a few moments to the peacock's eye-spot in 
particular. I t  is,  perhaps, the most l ovely of all natu
ral ornaments depending for their effect solely upon an 
arrangement of color: Yet this exquisite gem was not 
always what it i s  to-day. Its amazing c omplexity of 
beauty was acquired by slow degrees from a very small 
beginning. Moreover, we may trace, as it were, the 
successive steps in this wonderful progress upon the 
inconspicuous feathers toward the root of the peacock's 
tail. 

I f  the reader will glance for a moment at the series 
of feathers which were taken from the skin of one 
Indian peacock for the purpose of illustrating this 
article ( Fig. 1 ) ,  he will notice

' 
tliat the first feather 

is pale in color, barred by dar.ker areas ; there is no 
sign whatever of the glorious eye-spot that is to be. 
rt  is probable that the ancestors of the peacock were 
completely clothed 'in these dull-colored feathers, just 
as are certain species of grouse and turkey at the 
present day. But Nature willed that the peacock 
should become of all birds the most magnificent. Thus, 
in the second and third feathers of the series we can 
trace dimly a small colored spot in the center of each. 
This spot is  the commencement of the eye-spot ; and 
if we continue to pass the feathers in review, we see 
this spot grow larger and more brilliant. The colors 
settle themselves, as it were, into rings, the feather 
itse�f increasing in size with every improvement, until , 
by cl osely-linked stages, each of which is represented 

those who know the leopard and the jaguar only as 
captives in zoological c ollections, this may not be ob
vious. But all hunters and naturalists who have 
observed these creatures at home in forest or j ungle 
agree that the eye-spots ( Fig. 2 )  resemble closely 
patches of shade and sunlight, cast upon the ground 
through , a screen of foliage. It only remains to be 
-2aid that the jaguar and the leopard are both fre
quenters of forest land, and the '  protective value of 
their spotted hides becomes obvious. Moreover, be
sides hiding them from possible enemies, the eye-spots 
are of assistance to these beasts when they are lying 
in wait for their prey. Among the branches of a tree 
the jaguar is unobserved by its victim, which wanders 
'unsuspectingly t o  its doom. 

With birds, there can be little d oubt that the eye
spot is an ornament pure and simple, 'albeit an orna
ment with a very definite use. It bears a most im
portant part in bird courtship. Birds are particularly 
punctilious in all matters in conri�ction with love
making, and it · is invariably the . male who makes the 
first advances. The female , especially in the case of 
species where the male is resplendently .colored, is 
generally coy and watchful. She makes it clear to 
her suitor that she will not surrender her liberty at 
once ; and the cock bird must make use of: all the 
charms w ith which Nature has endowed him ere he 
may possess himself of his bride. Indeed, it may be 
said that as a general rule the most gorgeous and 
sprightly cock will find the least difficulty in providing 
himself :with a hen. These facts dQUbtlells <J.CCQunt 



in great measure for 
the brilliant ' colors 
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a n d  extraordinary 
ornaments w h i c h 
are so often the ex
clusive characteris
tic of c ock b i r d s .  
They account, also, 
for the e y e  - s p o t, 
which is borne only 
by the male b i r d s 
a n d  discarded by 
them at the m o l  t 
which succeeds t h e  
b r e e d i n$ season. 
Those who h a v e 
watched peafowl at 
the period of t h e  i r 
courting will know 
well what an impor
tant part is played 

Fig. I.-The Development of the Peacock Eye·Spot. Fig. 2.-Eye·Spottinp: on a Leopard's Skin. 

Alaus ( Fig. 4 ) .  These 
ocelli are del ineated 
actually upon the 
h a r d integument, 
and cannot therefore 
be really more prom
inent at one time 
than another. Yet 
their power to terri
fy is much heighten
ed when the beetle 
assumes the attitude 
with which it is ac
customed to respond 
to signs of danger. 
It  belongs to the 
great "click beetle" 
famHy, and has the 
power of hurling 
itself into the :lir  

by the wonderful tail of eye-spotted feathers. The pea
cock struts and dances before the indifferent hen, and 
manifests an absorbing desire to show himself off to 
the best possible advantage. 

The pea.cock pheasant from Ceylon ( Fig. 3 )  is said 
to make use of its eye-spots to attract a mate in much 
the same manner. Moreover, in this instance the eye
spots constitute the only ornaments possessed by the 
bird-the groundwork of the feathers being a uniform 
mottl�d brown, upon which the colored eye-spots stand 
out conspicuously, as a glance at the accompanying 
photograph of a "displaying" male will prove. 

The recurrence of the eye-spot upon several fishes 
has probably the same significance as in the case of 
birds. The males of many flshes assume brilliant col
ors for the breeding season ; and the ocell i  are prob
ably a highly specialized form of ornament produced 
with a like object. The facts that the eye-spots are 
small, or entirely absent, in the case of the females, 
and that they appear upon the males only during the 
breeding season, lend strong support to this theory. 

Tbe eye-spots which are so commonly seen upon 
certain kind s  of insects are particlllarly interesting. 
In  the case I)f certain kinds of caterpillars and beetles, 
there is little doubt that they are protective-render
ing their possessors terrifying in the eyes of possible 
enemies. This theory is materially stre�gthened by 
the fact that such insects usually have some trick or 
device at their disposal, by means of which the eye
spots become , more obvious and striking when danger 
threatens. Bates, for example, mentions a case in 
which a South American caterpillar startled everyone 
to whom it was shown by its snake-like appearance
an aspect dependent almost entirely upon its posses
sion of eye-l ike markings, coupled with the peculiar 
itbse of its body when at rest. The same is the case 
with certain Old World hawk moth larvre belonging 
to the fariiny Chaerocamptda3 . .  Several species which 
possess eye-spots up,on the anterior segments of the 
body have a habit of withdrawing the head and first 
three body segments into the fourth and fifth seg
ments when alarmed. The front portion of the body 
if> thus abnormal-

The fact that the eye-spots of these caterpillars do 
not, as a rule, attract especial notice while the insects 
are quietly feeding will bear emphasizing. But as 
soon as the "terrifying attitude" is assumed i n  re
sponse to a danger signal,  the eye-spots--owing to the 

Fig. 3.-A Peacock Pheasant from Ceylon, 
W ith Tail Spread. 

swelling of the body segments-become enormous afld 
prominent . 

Very striking eye-spots are seen upon the thoraces 
of beetles belonging t o  the Central American genus 

when frightened, and 
falling to the ground with legs and antennre tucked 

. tightly beneath it. In this positio!). it will remain, 
seeming to feign death, for an indefinite period. 

When surprised by a hungry bird, then, the beetle 
not only hurls itself out of immediate danger, but 
prepares a surprise for its enemy in the event of pur
suit and discovery. For, with its legs and antennre 
tucked out of sight, it has all the appearance of a 
dangerous and uncanny looking reptile ; and the 
hungry but now thoroughly disconcerted bird turns 
away in search of some more appetizing object. Then 
the beetle, after waiting a few seconds to make sure 
that the bird has really decamped, puts out its feet 
and feelers and goes merrily about its business. Its 
strange eye-spots have been its salvati on. 

By far the most numerous recurrences of the eye
spot in the insect world are seen upon the wings of 
butterflies and moths. In  some instances the distinct
ive mark is small and oft repeated ; in others it  i s  
large, solitary, and staring. Moreover, the color and 
"make-up" vary as much as the size, the most curious 
variety being the eye-spot with a perfectly trans par
ent center, which looks just as though a small piece 
of glass or talc had been let into the insect's wing 
( Fig. 5 ) . 

Now, such very striking and complicated markings 
cannot have become characteristic of large families of 
butterflies and moths without some important meaning 
attaching to the circumstance ; and it has been sug
gested as possible that the "eye" possesses some pro
tective value in that it would be l ikely to attract birds 
us a point at which to strike. If  a bird, when in 
chase of a butterfly or moth, were to pierce one of 
its eye-spots, little damage would be done to the in
sect, which would gain time to evade itl!! pursuer. On 
the other hand, the fate of an insect would be sealed 

·if a bird once struck at and inj ured its body. This 
suggestion was first made by Darwin.  

Moreover, in the case of solitary, staring eye-spots, 
such as those seen ' on the wings of the South

' 
Ameri

can "owl" butterflies ( Fig.  6) and many moths, the 
utility is probably to scare away inquisitive birds by 

giving the resting 
insect some re
semblance to the 
head of a ter
rible monster. In 
the case of not a 
few m oths, the 
ocelli ocp-upy such 
a position upon 
t h e  forewings 
that they are 
crought into par
ticular p r o  m i n
ence when the in
sect hangs wait
ing for its wings 
to expand fully 
nfter leavfng the 
cocoon ( Figs. 7 
to 10 ) .  This is, 
of  course, the 
most critical peri
od of the moth's 
career, and any 
mnrk or device 
c a I c u I  a t e  d to 
scare away ene
mies becomes ex
tremely valuable. 

ly swollen, look
ing like. the head 
of an animal, and 
upon it enorm
ous, terrible-look
ing eyes are 
prominent. T h e  
effect is greatly 
heightened , b  y 
t h e  suddenness 
of the trans
formation - a n 
innocent and in
conspicuous ani
mal being sud
denly turned in
to what appears 
to be an awful 
monster. These 
caterpillars are, 
of course, per
fectly harmless ; 
but as they are 
sufficiently snake
like to startle 
human beings, it 
is  not unreason
able to suppose 
tha

'
t birds and 

other insectivor
ous creatures are 
often e q u a  I I y 
alarmed, and pass 
on their way 
without molest
ing what . they 
judge tQ . be some 
dangerous reptile. 

Figs. � to 1 1 .-Examples of the }lye·Spotting of Insects, Moths, and Shells. 

L'l stly, to the 
rea ppearance 0 f 
the eye-spot on 
c e r t a i n shells 
( Fig. 11 )  we 
m a y  p e r h a p s  
ascribe a mean
i ng such as we 
saw to exist in 
the case of the EYE-SPOTTING IN NATURE, 



leopard and the jaguar. The mollusks inhabiting such 
shells are denizens of shallow water. Thus, the eye
spots upon the surfaces of their portable homes serve 
a protective office on account of their resemblance to 
the tiny motes cast upon the sea bottom by the light 
coming down through the water. Even in dark holes 
and crannies, too, the mottlings and eyed markings of 
these shells would serve to break up their outlines and. 
cause them to resemble the sand and shingle upon 
which they lie. 

In conclusion, it may be said that the eye-spot is a 
most striking example of the manner in which Nature 
applies a beautiful ornament to the exigencies of brute 
life, answering by one effort her twin demands for 
beauty and utility. The constant recurrence of the 
eye-spot must not be regarded as a mere economy of 
design, but rather as bearing the lesson that it is not 
possible to have · too much of the best of :its kind. 

• • • • 
Electric llIotor Tronbles. 

The unsatisfactory operation of a motor is usually 
attributed to some defect in the armature or commu
tator. The Street Railway Journal recently notes that 
many overlook the fact that the fields themselves may 
be the cause of the trouble. If proper attention were 
given to the testing of fields, it is safe to say that 
those mysterious troubles of motors that baffle solu
tion would be fewer in number. Frequently attempts 
to test fields end in failure because the work is not 
done properly. Often attempts are made to test them 
with a voltmeter and an ammeter while they are in 
the motor. These tests are frequently unsatisfactory 
because not enough current is used to get an appre
ciable voltmeter reading or the current is not allowed 
to flow a sufficient length of time to h eat the fields 
thoroughly. A heated field will often indicate the 
presence of shorted coils when the same field While 
cool and under a drop of potential test will show up 
O. K. When possible, coils should be tested while 
clamped i n  position in the motor, but if this is not 
possible, and they are tested on the floor of the shop, 
pressure should be put on them when the readings are 
taken. Sometimes standing on them or jumping up 
and down on them will cause a variation in the read
ing of the voltmete r ;  if so, the chances are great that 
the field is defective. In addition to the drop of po
tential method with direct current, fields may be 
tested when out of the motor by means of a trans
former. A special transformer is required built in 
such a manner that the field to be tested may be 
slipped over a core and be made to serve as the sec
o ndary of the transformer. A short-cli-cuited coil in  
the field makes itself evident by an increase in the 
primary current, by the heating of the field and by 
the sound given out from the transformer. As with 
direct-current tests, it is best to apply pressure to the 
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coil in order to develop any shorts that wouid occur 
if the field . were thoroughly heated and clamped in 
position in the motor shell. 

Several field coil testing devices especially adapted 
for testing fields while they are clamped in the mota}: 
have also been developed within the last few years. 
When properly used, these devices usually give good 
results, and, further, the tests are made in a very 
short time. The machines are usually constructed on 
the principle of a Wheatstone bridge, a telephone or 
a galvanometer being employed to indicate when the 
known resistance is equal to the resistance of the 
field being tested. But in many instances where these 
instruments have been purchased, the shop man who 
is assigned to test the fields does not operate with the 
instrument long enough to get familiar with it. He 
seems to regard it as too complex to be understood. 
But if  an earnest effort is made to test fields in this 
way it will not be long before satisfactory results 
can be secured. When the testing of fields is begun 
in shops in which it has not been carried on before, 
records of all tests should be kept and the condition 
of the fields when torn up should be noted. By so 
doing the proper resistance for a perfect coil may be 
obtained for each type of motor in use. When start
ing out, if there are no figures as to what the readings 
should be, the resistance of one field of the motor 
may b e  compared with that of another. 

The difficulties in obtaining satisfactory results in 
testing field coils are no doubt largely responsible for 
the general inattention given them when the causes 
for the faulty action of a motor are being considered. 
But as there is such a great likelihood of the fields 
being the cause of motor troubles, certainly more at
tention should be taken to ascertain their condition 
whenever the trouble cannot be located elsewhere. 

Upas A rrow Poison. 

The upas tree, A.ntiaris toxicaria, which grows in 
Borneo and other East Indian islands, has long had 
an evil reputation, and it  is still a common belief that 
birds flying within the influence of its poisonous va
pors instantly perish, and that it is fatal for animals 
or men to rest beneath its shade. As is the case with 
many another fable of  natural history, there is some 
groundwork for the exaggerated reports of the evil 
effects of the upas tree, for it resembles certain Rhus 
plants in emitting a volatile substance which affects 
the skins of certain susceptible persons coming near 
it, though others are quite unaffected. There is no 
question, however, as to the poisonous nature of the 
sap of the tree, and it  is the chief substance used by 
the Dyaks of Borneo for poisoning the tips of their 
darts. An interesting account of their method of 
preparing and using the poison has been given by Mr. 
John Allen to the Manchester Literary and Philo-
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sophical SOCiety. An incision is - made in the bark 
of the tree and the milky exudation collected on a 

palm leaf and dried first in the sun and then over a 
fire until a thick brown mass is left. In this state it 
can be kept without the poison deteriorating, and 
when required for use it is made into a thin paste 
with the juice of "tuba" root ( which is used to stupefy 
fish ) ,  or with tobacco or lemon j uice, and the ends 
of the darts dipped into\ the mixture and dried. These 
darts are made from the middle stem of the palm 
leaf and are about six or eight inches in length and 
of about the thickness of a knitting-needle. They are 
used with a wooden 8umpitan, or blow-pipe, which is 
about seven or eight feet in l ength and has an in
ternal diameter of about 14 inch. A bird struck by 
one of these little darts is instantly killed, and a pig 
dies in about 20  minutes. The fresh juice of  the upas 
tree, whether swallowed or  injected into the blood, 
acts as a violent poison, causing convulsions and death 
from paralysis of the heart. It was shown some years 
ago by MM. Pelletier and Caventou that the active 
principle in the juice was a substance which they 
termed antiarin, C14H,005' It was crystalline and solu
ble in alcohol, and when heated with dilute acid was 
decomposed �into glucose and a yellow resin. Another 
poison prepared from the roots of Upas tieute, a climb
ing plant, is in less common use as an arrow poison. 
Its action is still more deadly than that of Up as an
tiaris, and its effects resemble those produced by 
strychnine.-Know ledge. 

.... . 1 • •  
Dl'te rtnination of Ethereal Oils In Arotnatlc Waters. 

For this purpose E. Beckmann employs the method 
elaborated by him and Dankwortt for the examination 
of foods ( Pharm. Zeit. ) .  It is based upon the depres
sion of the boiling point and the freezing point which 
a liquid suffers through the substances it  -holds in 
solution. The aromatic water to be tested is shaken 
with ethylene bromide and the above-named constants 
determined for the pure ethylene bromide and for the 
ethylene bromide used in the shaking-out process. It 
should be remembered, however, that the alcohol pres
ent must be removed by shaking the ethylene bromide 
solution with water and that the maximum depression 
caused by water in the ethylene bromide is to be sub
tracted from the depressions obtained. 

... , . . .. � 
While tungsten i s  considered one of the rare ele

ments tungsten compounds are of considerable use. 
Sodium tungstate is largely employed for impregnating 
fibers to make them fireproof. I t  is  also used as a mor
dant in dyeing. Tungsten bronzes are largely em
ployed as bronze powders and pigments. The chief 
consumption of tungsten in recent years has been, how
ever, for high-speed tool steels and for hardened steel 
for armor plates and large guns. 

RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

RECEIVER FOR TELEPHON ES.-L. l'lTEIN

BERGER, New York, N. Y .  This invention re
lates to telephony, the more particular pur
pose being to produce certain improvements in 
the construction of the receiver. These are 
partly acoustic and partly mechanical. The 
obla te form of the large end of the receiver 
enables i t  to be applied to the ear with great 
precIsIon. The. receiver presents, as a whole, 
no crevices, chinks or l edges in which foreign 
substance is l iable to lodge, it permits no undue 
ca tching of dust, and its sanitary properties 
are therefore greatly increased. 

I opposed and to which vessels a rotary motion 
is Imparted from t1 motor carried by the bal
loon, the latter being characterized by, first, its 
mode of p ropell ing by means of helical wings 
arranged throughout the length of the conical 
vessels forming the principal body on two, 
three, o r  four lines, so as to form a screw 
with interrupted multiple threads, the wings 
of each line being stepped ; second, the ar· 
range men t of framing for bracing the parts, 
avoiding any distortion of the wbole system and 
making the same perfectly rigid, while p reserv
ing the bal loon and car. 

whereby to quickly and accurately obtain the 

lengths, bevels,  and cuts of any kinds of raft

ers employed, especially in all
� 

kinds of roofs , 

and also the lengths and bevels of other work, 

such as hoppers, trusses, braces, and stair
runs, either dome or circular. Any angle of 

any piece of timber used can be readlly ob
tained. 

lators for water systems. It is intended to be 
used especially in connec tion with ",vater-heat
ing systems. The object i s  to produce a de
vice which will operate to maintain a substan
tially constant pressure and temperature for 
the water throughout a water system. 

Of I nterest to Fartners. 

PLANTER ATTACH MENT.-G. WEIDINGER, 

Circleville,  Ohio. The improvement is p articu
larly useful in connection with devices adapted 
to the sowing of corn and the l ike, in which 
a runnel' is p rovided with l a teral blades to run 
i n  the furrow. The blades are adjustable hori
zontal ly  and vertica lly.  There are no external 
projections on the runner to p revent the scour
ing clean of the same by contact with the 
earth_ 

CORN -CUTTER.-H. WILLITS, New B oston, 
I I I .  The object of the present invention is to 
p l'Oduce a machine such as is used for cutting 
CO l'll into short sections. The improvement 
concerns itself sperlally with the mechanism 
for operating the knife and agitating the hop
pel', as  wel l  as  other mechanism for gaging 
the length of the section into which the ears 
are cut. 

PLOW ATTACHMENT.-N. T. LIEN, Brins
made, N. D. The purpose of the invention Is 
to provide an attachment to p low-beams which 
will act to bend down stubble or weeds during 
the opera tiQn of plowing, insuring their being 
effectually covered up, and thus preventing the 
weeds and stubble interfering with the subse
quent harrowing of the land. 

Of General I nterest . 

DIRIGI BLE BALLOON .-E. M. BOSSUET, 

49 Boulevard Haussmann, Paris, France. '1'he 
prinrlpa l  body i s  constituted by two conical 
vessels fi lled with gas and having tbeir bases 

AUTOMAT I C  WIN DOW-CONTROLL I N G  AT
TACHMENT.-J .  B. McKEOWN, Union Hill ,  
N. J. The invention pertains more particu
larly to windows. in factories, stores, and other 
huildings. The object is to provide an at
tachment arranged to al low moving the win
dow-sash mto an open position and holding it 
therein for ventilating and like pu rposes and to 
permit the sash to move into a closed p OSition 
i n  case of fire to shut off draft, and thus pre
ven t fire from spreading. 

BOX-FASTENER.-A. S UTER, New York, 
N. Y .  The improvement relates to shipping 
cases o r  boxes, the object being to p rovide 
means for lacing or securing the cover on the 
case. The side boards of the body of the case 
are p rovided with recesses, into which spring
p lates may be pressed inward of the p l ane of 
the locking devices to permit the outward 
swinging of the locking devices. The heads of 
the p lates and portions of the locking devices 
may be provided with perforations to receive 
sealing-wires. 

BRIDGE.-W. E. WHITESIDE, Mangum, 
Oklahoma Tel'. The hridge is especially de
signed as a combined railroad and wagon 
bridge, and may be constructed of wood, iron, 
or other material.  In practice the bridge is 
designed to be a suspension built  in sections 
with the ends of the bridge resting on abut
ments on the opposite banks of the stream or 

space to be bridged, the bridge being con
structed with sections or units may be made 
of any suitable length within reasonable 
bounds. 

GAGE FOR FINDING THE LENGTHS, 
BEVELS, AND CUTS OF BUILDING MA
TERIAL.-J. D. WALL, Minneapolis,  Minn. 
The purpose of the inventor Is to provide a 
device for the nse of carpenters and others 

COMB INED BUTT AND LOCK GAGE.-
J. M. REALING, · Daytona, Fla. The measuring 
and marking means combine in a single device 
a square, a bevel ,  and a marking-gage, so that 
the effectiveness of one does not impair the 
efficiency of the others, but are designed to 
co-operate with each other. It  is useful in 
hanging and trimming doors, marking off butt or 
l ock lines, affording the use of a try-square, 
and also a depth-gage in door operations. 

WINDOW-BLIND GUARD.-L. D .  RICHARD
SON, Providence, R. I. The object in this in· 
vention is to produce a device applicable to 
a shutter in order to p revent the same from 
being dislodged by the wind or other cause. 
The shutter cannot be raised in such a way as 
to remove it from the pin tie. The guard, how
ever, does not interfere with the opening , or 
closing of the shutters, as it simply moves with 
the h inge-leaf, so that the finger or dog always 
p rojects under the hanger. 

CHALKING DEVICE.-P. T. ERWIN, Ever
ton, Mo. The improvement is especially useful 
in connection with chalking devices used by 
carpenters or mason s to app ly chalk to cord 
and the like. The object is to provide a device 
which is simple and inexpensive to manufac
·ture and which permits the chalk to be applied 
to a cord expeditiously and in a cleanly man
ner. 

Heating and Lighting. 

K I LN-HEATING APPARATUS.-S. O. LAR
KINS, Roland Park, Md. Mr. Larkins's im
provement has to do with beating apparatus 
employed in l umber kilns or houses,  and has 
for its object peculiar, nove l ,  and improved 
apparatus using steam as the heating mediu m. 
I t  is designed for arrangement in kilns or 
houses adapted for the reception of cars loaded 
with lumber to be dried. 

RELIEF DEVICE FOR WATER SY�TEMS. 
-L. W. EGGLESTON, Appleton, Wis. This in
vention refers to relief-valves or pressure-regu-

Household Utilities. 

COMBINED C LOTHES WASHER AND 

WRINGER.�O. GUITAR, Columbia, Mo.  The 
tank is partially filled with water and the 
clothes are placed on a presser-bed and the 
bed is lowered until  they are immersed. By 
a lternately elevating and depressing a p resser
plate the water is alternately drawn through 
and expressed out of the clothes. After they 
are cleaned the bed is elevated so that spring
latches engage the uppermost notch of the 
ratchet-bar, removing the clothes from the 
water, and the presser-plate is again lowered 
to express water from the cleansed cIothes. 
They are then removed from the pressing-bed 
nnd operation repeated. The same operation is 
done in wringing after clean water bas been 
introduced. 

Machines and Meehanical Devices. 

FEEDING MECHANISM.-G. H. A. M. 
LE�OY,  1 0  Rue Bertin-Poiree, Paris, J<'rancc. 
The present invention relates to a system of 
feed in which recourse is had to an automat i c  
wedging f o r  fi r m l y  fixing the b a n d  in the posi
tion which it occupies at the moment of the 
advance, which allows it to be carried forward 
for a distance exactly equal to the stroke of 
the feeding device. The band becomes un
wedged in a manner likewise au tomatic. 

GRINDING APPLIANCE FOR DRILLING

MACH I N E S .-E. M. KINSELLA, Bisbee, Ariz. 
'fer. The invention relates to hand and power 
drilling-machines. The object is to provide 
a guiding appl iance for guiding the drill-bit 
of the machine in the dril l-hole to al low easy 
working. of the bit in seamy or fitchety ground 
and to permit ready escape of the sand, dirt, or 

other borings from the dril l -hole. 

NOTE.-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date ot thIs paper. 
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Buslntss and Ptrsonal Wants. INDEX OF INVENTIONS 
READ THIS COLUMN CAREFULL¥.-¥ou will 

find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send yon the name and 
address of the party desiring the information. In 
every case it i s  neeessary to give tbe 
Dumber of the inquiry. 

llI U N N  & CO. 
Marine Iron Work.. Chicago. Catalogue free. 
InquirY No. 8Ei41. -Wanted, playing cards with 

raised spots for those that cannot see. 
Pattern Letters. Knigbt & Son, Seneca Falls, N. Y. 

For which Letters Patent of the 

United ··  States were Issued 

for the Week Ending 

December 1 8, 1 906. 

A N D  E A C H  B E A R I N G  T H A T D A T E.  
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Bugar. [See note at end of list about copies of tiMlse patents.] 

U U. S.H Metal Polish. Indianapolis. SattijHes free. 
Iiiqniry No. 8049. -W anted, a musical alarm 

clock. 7 inches high hy 5 iilcl, es wide, b ickel-plate brass 
fratne with g)ass sid es. v isible works. retail price $2.48 ; 
Want�d to purchase Bame by wholesale. 

HaIidle & Spoke MChy. Obe� Mfgo Co" 10 Bell St., 

Chagrin Falls, O. 
tnquiry . K o. 85EiO.-Wanted, a machine for point

ing meat skewers in larg e ' quantities, such as 50,000 
skewers a day. 

Sawmill machinery an d outfits manufactured by th e 
I .. ane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No.  85 5 1 . - W anted, machinery for drill· 
ing vegetable ivory buttons. 

Make Alcohol from E'arm Products.-New book, $1.00. 
Spon & Cham berlain, 123 S. A. Liberty Street, N. Y. 

I n qu i r y  No. 85Ei2.-Wanted, makers of portable 
sanit.ary closets. 

W AN'l'ED.-Copies of our " Manufacturers' Index " 
issued Borne eight years ago. State price. Munn & Cu., 
361 Broadway, New York. 

Inqniry No. 8EiEi3.-Wanted. name and address 
of the makers of the Perplexity Puzzle recently sold by 
the Union News Co. 

The celebrated •• Hornsby-Akroyd " saf�ty oil engine. 
Koerting gas engine and producer. Ice m achines. Built 
by De La Vergne Mch. Co., Ft. E. 138th St. N. Y. C. 

wlgl��!r: d��ie�Ei
i�1

4
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galvanized iron roofing. 
Manufactut'et's of patent articles, dies, metal 

&t'l mping; screw machine work, hardware specialties, 
machine work and special size washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

I n q U i r y  No. Saa:i.-Wanted. manufacturers of the 
folioWillg : trunk  board. lamp colors. sheet aluminum, 
coat-oil burner wit llOut chimney. 

Inquiry lSo. 85a6.-Wanted, the address . of a 
G erman firm which manufactures souvenir post cards 
and one w hich makes prism fi eld glasses. 

HINTS TO CORR]J]SP O N DlJJN TS. 
Names and Address must accompany all letters ot' 

no attention will be paid thereto. This is  for 
.our information and not for publication. 

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

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

$uyers wishing to purchase any article not adver
tiRed in our columns will be furnished with 
addresses of houSes manufacturing or carrying 
the saro{l. _ 

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

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

Books referred to proml\tly supplied on receipt of 
pl·ice. 

Minerals sent for examination should be distinctl1 
marked or labeled. 

( 10279 ) �. O. C. asks : Can you in· 
form us how to copper common iron castings 
without a battery so they will not rust, or 
how to whiten them by dipping ? A. To copper 
irou castings, the articles must be made per
fectly clean, and then dipped in a solution of 
l l1z  p ounds copper sulphate in water to which 
1 ounce sulphuric acid has been added. They 
are then washed and dried. 

-

( 10280 ) W. H, asks : Please give me 
the best formu la for a dry p rimary ba ttery. 
A.  One of the best dry cells is said to be 
fi l l e d  with the following mixture : Oxide of 
zinc, 1 part by weight ; sal-ammoniac, 1 part ; 
p l a ster of Paris,  3 parts ; chloride of zinc, 1 
p a r t ; water, 2 parts.  

NEW BOOKS, ETC. 
PRINTING AR'r. Vol. VII. Cambridge, 

�ass. : Issued by the University Press, 
1906. 4to. ; pp. 412 .  

'l'he v o l u m e  before us is  one of t h e  most 
luxuriant, from a typographical point of view, 
that we have ever seen. It should be on the 
desks of all managers of printing establish· 
men ts, and every com p ositor should subscribe 
for this beautifu l publication, which will  teach 
him how to p r oduce the most artistic com
position and p rinting. All of the advertise
ments are bound in, which is an excellent 
idea, as they are most inform ing. There are 
a large number of inserts showing cover papers 
of various weight s  and colors. The text is  
devoted to articles on the p rinting art written 
by experts, and freely i llustrated by examples 
from the very best presses. A large number 
of samples of commerial work are tipped in. 
One can see a t  a glance what the up-to-date 
printers are doing in the line of commercial 
work. Th is pUblication should be subscribed 
for regu larly by a l l  those who are in a posi
tion to buy printing, as it  enables them to 
keep abreast of a rapidly-advancing art.  The 
publication is highly creditable to editor and 
winter alike. 

Accounts, mean. for keeping credit and In· 
stalment, 1. H. Hollander . . . . . . . . . . . . .  838, 993 

Aerial navigator, automobile, G. M. West., .. 838,673 
Air brake* B.  Canell . • . . . . • , . . • . . . . • . . . . • • •  838,520 
Air filter and cooler, J. Zellweger . . . . . . . . . .  838,602 
Amusement apparatus, E. S, Mitchell . • . • . •  838, 797 
Amusement apparatus, S.  J. Hart . • . . • . • . .  838, 989 
Amusement device, A. Haye , . . .  , . . . • . . . • . .  838, 539 
Atomizer, F. S.  Dickinson . • • . . . . • . . • . . • . .  838,960 
Atomizer and like instrument, F. G. Dor-

ment . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  839 ,085 
Auger, earth, G. Frank . . • • . . . . • • . . • • . . . •  888,614 
Automatic sprinkler, J. H. Dixon . . . . . . • . . .  838, 963 
Automobile motors, etc.,  lubricator for, J. 

�'. ;\lcCanna . . . . . . . . . . . . . . . . . . . . . . . . . .  838,565 
Awning sheave block, W. G. Halkett . . . . . . . 838,783 
Bag·frame, Hiering & Fuller . . . . . . . . . . . . . . .  838,858 
Bag frame, sewed-in or English, J. Lange . .  838,553 
Barbers' chairs, sanitary protector for head-

rests for, A. M iller . . . . . . .  , . . . . . . . . . . .  838, 733 
Barrel washing machine, R.  Troehler . . . . . .  838,670 
Battery charging system, W. I . Thomson . .  838,822 
Bearing, roller, W. T. 1I"'leming . . . . . . . . . . . .  839,084 
Bed and guide attachment, supplemental, A. 

F. Heckel . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 838,540 
838,697 
839,041 
838, 760· 

Bed bottom, Donaldson & Moore . • . . • . . . . . . .  
Bed spring raising deVice, C. M. Schwab • .  
Bed, wall or closet folding, C. Warnecke . •  

Bedsteads, collapsible crib attachment for, 
E. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  838,591 

Beer and other liquids having a gas dis-
solved therein, pasteurizing, F. Knip-
ping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838,721 

Beer racking apparatus, H. L. Momburg . .  838,735 
Belt clamp, G.  H. Alexander . . • . . . . . • • . . .  838, 678 
Belt guide, De Gree & M cAlister . . . . . . . . . .  838, 958 
Belt stretcher, S. L. Porter . . . . . . . . . .  , . . . .  839 , 028 
Belting, macbine, D. E. Jone. . . . . . . . . . . . 839 , 001 
Binder, temporary, W.  S.  Mendenhall . • • . . .  838,795 
Binder, temporary, F. J. Schleede . . . . . . . . .  838, 81 3 
Binder, temporary, A. Lawrence 839,010 
Bit brace, angle, J. H. Ackermann . . . . . . . •  838,677 
Block. See Awning sheave block. 
Blower head, rotary, G. C. Hicks, Jr . . . . . . 888,541 
Boiler cleaner, C. H. Prescott . .  : . . . . . . . . . .  838 , 898 
Boiler stand, J. A. Gagnon . . . . . . . . . . .  , . . .  839,062 
Book carrier, J, W. JohnMn . . . . . . . . . . . . .  838,786 
Book cover, detachable; P. Meissner • • . . . .  838, 559 
Books, etc . ,  apparatus for the autoll1atic de .. 

livery, on sale or hire, of, H. Pattin . .  838 , 891 
Bottle, S. G. Wise . . . . . . . . . . . . . . . . . . .  , . . . .  838,929 
Bottle, non-refillable, Schweizer & Thoma, . 838,588 
Bottle soaking machine, D. Wickham . . . . . .  838 , 927 
Bowling pin setting device, J.  H. Boyd . . . .  838,766 
Box framer or former, A. Lasance 838,554 
Box-lid clamp, Patterson & I reland . . . . . . . .  838, 745 
Brace and support, E.  E. Seacrlst . . . . . . .  838,911 
Braiding and lace making machine, H. J. 

Quambusch . . . . . . . . . . . . . . . . . . . . . . . . . . .  838,899 
Brake, L. B. Williams . . . . . . . . . . . . . . . . . . .  838,830 
Brake shoes, making, W . D. Sargen t .  . . . . . .  839,037 
Brander, electric, G. J. Schneider . . . . . . . . . .  838 , 652 
Bridle, H. A. Sievert . . . . . . . . . . . . . . . . . . . . .  838,656 
Broom protector, J.  C, Cooper . . . . . . . . . . . .  839,057 
Brush, sanitary hair, R. J. Ellis 838, 527 
Brush, scrubbing, F. W. Scofield . . . . . . . . . . •  839, 042 
Buckle, cross line, N. G. Wilson . . . . . . . . . . .  838, 676 
Buggy top support, L. W. Loving . . . . . . .  , 838 , 632 
Building blOCk, J. H . Clayton . . . . . . . . . . . .  838, 844 
Buoy, breeches, J. W. Dalton . . . . . .  838, 690, 838,691 
Bustle, F. B.  Kuebler . . . . . . . . . . . . . . . . . . . .  838,722 
Butcher' s cleaver, J. H. Sherry . . . . . . . . . . . .  839, 043 
Butter box, G. E.  Woodbury . . • . . . . . . . . . . . .  838 , 832 
Button cleaulng macbine, C. G. Heller . . . . .  838 ,991 
Button, separable, G. F. Flade . . . . . . . . . . . .  838,970 
Buttons and like articles, machine for turn-

ing, Embler & Diemer . • . . . . . . . . • . . . . . 838, 528 
Cabinet, E. M. N olen . . . . . . . . . . . . . . . . . . . . . 838, 567 
Cable tension apparatu., Miller & Dickinson 839,019 
Calculating macbine, J. T. Howieson 838, 996 
Calculating machinej D. J. T. Hiett, reissue 12, 582 
Camping lodge, S. B. ComstOCk . . . . . . " . . .  838, 689 
Candelabrum, A. C. Guntzer . . . . . . • . . . .  , . .  838 , 619 
Cane, extracting saccharine matter from suo 

gar, M. R. Spelman . . . . . . . . . . . . . . . . .  . 
Car, box, Emerick & Bundy . . . . . . . . . . . • . . .  
Car brake, A.  Koonse . . . . . . . . . . . . . . . . . . .  . 
Car brake beam, railway and other, S. A. 

838,818 
838, 529 
838,549 

Crone . . . . . . . . . . . . .  " . . .  . . . .  . . . . .  . . . . . 838, 776 
Car brake, railway, S.  A. Crone . .  838,773 to 838,775 
Car brake shoe, railway, W. H .  Miner . . . . .  839,074 
Car construction, S.  M. Curwen . . . . . . . . . . .  838, 608 
Car door, grain, Mitchell & Bauman . . . . . . .  838, 636 
Car draft rigging, railway, F. L. Englehardt 838,530 
Car draft rigging, railway, W. H. Miner, 

838,560, 838, 561 
Car draft rigging, railway, J. R. Mitchell . 838,563 
Car fender, A. E. Gumz . . . . . . . . . . . . . . . . . .  838,983 
Car rail standard, J. H. Nantz . . . . . . . . . . . 838,739 
Gar sign and signal, electric, Ryder & Orth 838,586 
Car sign support, M .  D.  Batchelder . . • . . .  838,937 
Car ventilator, A. P. Scbeurman 838,909 
Car wheels, manufacture of, J. K .  Griffith 838,,981 
Cars, antifriction center bearing for rail-

way, J. F. O 'Connor . . . . . . . . . . . . . . . . . .  838,576 
Cars, etc .• means for elevating, A. V. Trust 838,594 
Carbureter, J. M. Kelley . . . . . . . . . . . . . . . . . 838, 719 
Carbureting apparatus, gas,  L. C. Parker . . .  838, 805 
Carpet cleaning deVice, C. W. E. Boege! . .  838,943 
Carpet sweeper, L .. P, Halladay . . . . . . . . . . . .  838 , 620 
Carrier. See Book carrier. 
Cartridge, F. I. Du Pont . . . . . . . . . . . . . . .  . .  
Cash register� Bockhoff & Pein . . . . . . . • . . • 
Casting machine, matrix, J. R. Rogers . . . . •  

Cellulose threads, manufacture of lustrous, 

838, 748 
838,942 
838, 905 

R. Likmeyer . . . . . . . . . . . . . . . . .  839,013, 839,014 
Cement, roofing, M.  W. Powell . . . . . . . . . . . . . 838, 580 
Cbafe iron, C. T. McClelland . . . . . . . . . . . . . .  838, 883 
Chimney cap, J.  R. Cochran . . . . . . . . . . . . . . .  838, 523 
Chocolate press, G . Carlson . . . . . . . . . . . . . . .  838 , 841 
Chromates into bichromates, converting, R. 

Sucby . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . 

Chuck, drill, P. McKay . . . . . . . . . . . . . . . . .  . 
Cburn, B. T. M. Pemberton . . .  " . . . . . . . . .  . 
Churn and butter worker, combined, M. F. 

838,757 
838, 638 
838, 806 

Stadtmuller . . . . . . . . . . . . .  " . . . . . . . . . . .  838, 661 
Churn power, J. W . Oliver . . . . . . . . . . . . . . .  838. 577 
Cigar bundling machine, J. King, Sr. , 

838, 624, 838, 625 
Circuit breaker, time limit, W. III. Scott . . 839, 079 
Clamping tool, W. A. �'uller . . . . . . . . . . . . . . .  838. 705 
Cleat, scenery, D. J. C ronin . . . . . . . . . . . . . . . .  838, 846 
Clock, electric alarm, L. Trede . . . . . . . . . . .  839, 918 
Clutch, electromagnetic friction, Schuster & 

Ast, reissue . . . . . . . . . . . . .  , . . . . . . . . . . . . .  12,581 
Coin freed apparatus, W. Abel . . . . . . . . . . . .  838,930 
Column, I .  W. Numan . . . . . . . . . . . . . . . . . . . .  838,571 
Concrete block molding flask, J. Hamm, re-

issue " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 , 580 
Concrete building block mold, J. B. FranciSCO 838 , 704 
Concrpte building blocks, machine for manu

facturing hollow, Borst & Groscop ( re-
issue ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ooncrete construction, W. T. McCarthy . . . .  . 

Concrete post mold, W. J. Moore 
Conduit box, interior, F. W. Erickson . . . .  . 
Connecting ring, F. H. Engeman . . . . . . . . .  . 
Conveyer, C. D. Seeberger . . . . . • • . . . . . . . .  
Copy holder, J. H. Sharp . . . . . . . . . . . . . . .  . . 

1 2, 578 
839, 021 
838,737 
838 . 778 
838, 61 1  
838, 654 
838,590 

Corrugating machine, 1. W. Numan • • • • • • . .  838,569 
Coupling device, H . Hills . . . . . . . • . . . . . . . • • .  838, 859 
Crown, porcelain and metallic, C. A. Davi s .  838,849 
Cultivator, W. W. Mitchell, Sr  . .  , . . • . . . . . . .  838,798 
Current heater, alternating, J. F. McElroy . 838,885 
Current motor, W. A.  Cairns . . . . .  , . . . .  , • • .  838 , 682 
Curtain fastener, H. A. Hopkins . . . • . . • • .  838,995 
Curtain fixture, Lawson & SilvernaiL . • . . • . .  838, 627 
Curtain pole, J. F. Lalus • . . . . . . . . . . , . . . .  838,867 
Cutter guard, revoluble, N. M. MacLeod . . •  838,730 
Desk pad and clip for holding papers, com· 

bination, M .  Vernon . . . . . . . . . . . . . . . . • .  839,052 
Detector bar, J. 'I.'. Hambay . . . . . . . . . . . . . . .  838,709 
Dish washing machine, Dapron & Froelich . •  838,955 
Display rack, R. M. & H. M.  Bowser . . . . . .  838, 517 
Door and window screen, J. A. Dietz . . . . . . 838,695 
Door hanger, J.  W. Harris . . . . . . . . . . . • • . .  838, 710 
Door lock, J. Major . . . . . . . . . . . . . . . . . . . . . . 839 , 01 7  
Door register and alarm, J. Speidler • . • . . •  838,660 
Door, sheet metal, J. Tyra . . . . . . . . . . . . . . .  838,672 
Drill socket, multiple, J.  P. Hylander • • .  838,999 
Drilling machine, A. Walker . . . . . . . . . . . . .  838,923 
Drilling machine crank, J. H. Engleman . . .  838,700 
Dust collector, P. C.  Miller . . . . . . . . . . . . . . .  838, 879 
Dust guard, G.  F. Godley . . . . . . . . . . . . . . . .  838, 707 
Dynamos, automatic regulator for direct 

current, G. S .  Neeley . . . . . . . . . . . . . . . .  838, 802 
Dynamos, automatic voltage regulator for, 

G. S. Neeley . . . . . . . . . . . . . . . . . . . . . . . . .  838, 800 
Easel frame, S.  Bodinger . . . . . . . . . . . . . . . . . .  838,516 
Edge setter iron with stitch wheel, M. F. 

Lindberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  839,012 
Educational device, G. W. Chapman 838,840 
Electric circuits, automatic cut-out device 

for, W. O.  Taylor . . . . . . . . . . . . . . . . . . . .  839 , 048 
Electric contact device, P. O .  Pedersen . . .  839,027 
Electric furnace, pyro, F. E. Roach 838,647 
ElectriC generators, regulating the field den-

sity of, G.  S .  Neeley . . . .  , . . . . . . . . . . .  838,801 
Electric · beater, plural coil, J. F. McElroy . .  838, 884 
Electric machine, dynamo, B. A. Behrend . . . 838,605 
Electric motor and controlling the same, 

A. Kimble . . . . . . . . . . . . . . . . . . . . . . . . . . . . 838, 547 
Electric transmission of intelligence, 1. Kit· 

see . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  , . .  . .  838, 78ll 
Electrical construction, cross arm for, E. S. 

Hamilton . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  838, 537 
Electrical receptacle, B. E. Salisbury . . . . .  838,811 
Electroplating, W.  S. Hutchinson . . . . . . . . .  838, 717 
Electroplating apparatus, W. S. Hutchinson 838,7 1 6  
Electrotyping, solution for  use in,  A. Gerst· 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838,977 
Elevator, G. F. Steedman . . . . . . . . . . . . . . . . .  838, 819 
Elevator car safety apparatus, H.  H. Busch 838,770 
Elevator safety device, C.  H .  Leffingwell • •  838,726 
Engine. See Gasolene engine. 
Engine, J. H. Trevorrow . . . . . . . . . . . . . . . . . .  838, 669 
Engraving machine, pantographic, J. W.  

Lewis . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . 839 , 011 
Envelop and box, safety, Dobson & Galla-

gher . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  838,964 
Envelop opener, J. Rindsberg . . . . . . . . . . . .  838,750 
Ether receptacles and the like, closure for, 

R. H. Ferguson . . . . . . . . . . . . . . . . . . . . . .  838,969 
Evener and doubletree carrier, Crouse & 

Orton . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  838, 847 
Excavating machine, J. W. T. Stephens . . . .  838, 663 
Excavating scoop, J. W. Page . . . . . .  , . . . • . .  838,892 
Excavating shovel, J.  W. Page . . . . . . . . . . . .  839,026 
Excavator dippers, ejector for, C. Strom . . .  838, 9 1 4  
ExerciSing apparatus, A. P. Schmidt . . . . . .  839, 040 
Extension table, Circular, J .  E. Turner . . . . .  838, 671 
Fabrics, apparatus for repairing defects in 

textile, Oehler & Bauer . . . . . . . . . . . . . . .  838, 890 
Fastener, I . M.  Sylvester . . . . . . . . . . • • • . . .  839, 047 
Feed roll, detachable, D. Crane . . . . . . . . . . .  838 , 771 
�'ence post, P. E.  Smith . . . . . . . . . . . . . . . . .  838 , 592 
Fence splice, wire, W. Clement . . . . . . . . . . .  838, 522 
F"ermentation of liquids, Johnson & Hare . .  839,067 
Fermenting apparatus, wort, H. A. Schalk 838,812 
Fertilizer distributer, E. L. Hahn . . . . . .  , .  838,856 
File case, A. Dixon . . . . . . . . . . . . . . . . . . . . . .  838,962 
Finger nail trimmer, J.  H. Smith 838,755 
Fire escape, portable, A . S. Olney . . . . . . . . .  838,891 
Fire extinguisher, chemical, E.  D. Matteson 838,794 
Fire extinguishing apparatus, S.  A. Collins 838, 688 
Fire resistive construction, B. E. Loomis . .  839 , 01 5  
Fireproof' building construction, C .  Collins . .  838, 845 
Fisherman's combination tool, R. M . Varne-

doe .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  838, 920 
Fishing reel, S .  Sykes . . . . . . . . . . . . . . . . . . .  838, 915 
Furnace, A. Box . . . . . . . . . . . . . . . . . . . . . . . . .  838, 679 
Furnace grate, D. J. McKenzie . . . . . . . . . . . •  838,639 
FUrnace mouth lining for boilers, B. B. 

Lamprey . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  838,868 
Fuse cutter and splitter, combined, A. 

Walker . . . . .  1 • • • • • • • • • • • • • • • • • • • • • • • • •  
Gage, G. B. Westburg . . . . . . . . . . . . . . . . . .  . .  
Gage, M. F. C'arr . . . . . . . . . . . . . . . . . . . . . . . .  . 
Game apparatus, Austin & Craw 
Garbage receptacle and cover, J. I.  Orkin . .  
Garment clasp, M.  Rubin . . . . . . . . . . . . . . . .  . 
Garment hanger, A.' W. Bernard,,,, • . . . . . . . . .  
Garment hanger support, G.  H.  Wheary . .  
Garment supporter, E. ::\1. Silberman . . . .  . 
Garter, R. Gorton . . . .  , . . . . . . . . . . . . . . . . .  . 
Gas burner, A. J. Quinlan . . . . . . . . . . . . . . .  . 

Gas, device for regulating the quality of, 

838,924 
838, 674 
838, 684 
838;763 
838, 804 
838,907 
838, 839 
838,828 
839,044 
838,708 
839,032 

C. Matthews, Jr. . . . . . . . . . . . . .  838 , 633, 838, 634 
Gas heater, E. G. Van Zandt . . . . . . . . . . . .  838,596 
Gas lighting attachment, W. B ,  Carrick . . .  838 , 685 
Gas producer, W. H. Bradley . . . . . . . . . . . . .  838, 946 
Gas washing and scrubbing apparatus, S. 

Hersey . . . .  , . , . . . . . . .  , . . . . . . . . . . . . . . . .  838, 7 1 2  
Gasolene engine, Walsh & Swanson . . . . . . . .  838,926 
Gear case, B.  L. Waters . . . . . . . . . . . . . . . . . .  838,598 
Gin saw cleaner, R. L. Henderson 838,857 
Glass gathering machine, R.  D. B rown . . . . 838, 768 
Glass preSSing apparatus, L. N. Loveland 838, 875 
Glass roofs and glass walls, U-bar for, J. 

Degenhardt . . . . . . . . . . . . . . . . . . . . . . . . . , .  838, 693 
Glass tiles, manufacture of, W. T. Nicholls 838, 889 
Glassware, making light-edged pressed, F. 

Woodruff . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Glove, Bradshaw & Downard . . . . . . . • . . . . . .  
Glove, base ball, J.  H.  Gassaway . . • . . . . . . .  

Glue or  sizing, M .  R .  Isaacs . . . . . . . . . . . .  . 
Gold dredgers, separating cylinder for, R. 

839,054 
838 , 5 1 8  
839,063 
838,785 

H. Postletbwaite . , . . . . . . . . . . . . . . . . . . .  838,579 
Governor for fluid pressure engines, W. H. 

Larkin, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . .  838,725 
Governor for internal combustion engines, 

F. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . 838,754 
Grader, road, J. W. Langfitt . . , . . . . . . . . . .  839, 069 
Grain drill hopper, F. J. & W. F. Genet . . .  838,533 
Grapnel, H .  Roberts . . . . . . . . . . . . . . . . . . . . .  839, Oe6 
Grate bar, H. C. Roller . . . . . . . . . . . . . . . . . . . .  838, 906 
Grinding machine, Lutter & Gies . . . . . . . . . . 838,556 
Grinding macbine, C. O. Smith . . . . . . . . . .  839, 080 
Grip, J. R. Crabill . . . . . . . . .  , . . . . . . . . . . . . .  838 , 952 
Gymnasium ' apparatus, etc. , rope connection 

for, M. B,  Reach . . . . . . . . . . . . . . . . . . . . .  838,584 
H andle. See Saw handle. 
Harrow, S .  B. Arthurs . . . . . . . . . . . . . . . . . . .  838 , 836 
Harrow, A. Friedemann . . . . . . . . . .  838,974, 838,975 
Harvester bundle carriers, automatic trip 

mechanism for, T.  'rhompson . . . . . . . . . .  838,668 
Hatchet, K. K. Kihlmark . . . . . . . . . . . . . . . .  838,865 
Hay rack and brake, combined wagon, S. 

F. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . .  838, 715 
Head motion, A .  Guionneau . . . . . . . . . . . . . . .  838,982 
Heat transferring apparatus, H. H. rrracy . .  830, 082 
Heating device, structure, D. \\T. K rellwitz . 838, 550 
Heating surfaces, machine for, G . H. Lutz . 839,071 
Heating system, A.  G. Paul . . . . . . . . . . . . . . .  838, 641 
Hinge, H. J. Nagle . . . . . . . . . . . . . . . . . . . . . . 838,799 
Hinge and closer, door, W .  K. Henry . . . . .  838, 622 
Hinge washer, J.  F. George , . . . . . . . . . . . . . .  838. 976 
Hitching bolt, G. Rbeingans . . . . . . . . . . . . .  838,901 
Holst, J. R. Sharp . . .  J • •  " . . . . . . . . . . . . . . .  838, 655 
Hoof nippers, H. B. Ward . . . . . . . . . . . . . . .  838, 597 
Hose bracket, swinging, L.  T.  f\�oreman . . .  838, 972 
Hot air furnace, T.  G. Neal . . . . . . . . . . . . . . .  838 , 888 
Hub, wheel, E. G. Sendelbach . . . . . . . . . . . . .  838,814 
Humidifier, F.  B .  Comins . . . . . . . . . . . . . . . . 838,951 
Hydraulic power systems, means for effect-

ing and controlling the storage of·  water 
in, F. Golwig . . . . . . . . . . . . . . . . . . . . . . . . .  838,617 

Ice cream freezer, A.  H .  :Mace . . . . . . . . . . . . 838, 557 
Inductive bond, L,  H. Tbullcn . . . . . . . . . . . 838 , 9 1 6  
Instantaneous wrench, E. L. Perry 838,578 
Insulating electric conductors, means for, 

S. Berger . . . .  , . . . .  , . . . . . . . . . . . . . . . . . .  838,764 
Insulators, die for forming, F. M. Locke . .  838,727 
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Jewel remover and Beater, H. Straw • • • • • • •  
Journal bearing, F. M. Nash . . . . . . . . . . . . .  . 
Journal bearing, J. F. Walsh . . . . . . .. . . .  . . 
Jug top, J. F. Haffey . . . . . . . . . . . . . . . . . . .  . 
K nife, J.  W. Eckley . . . . . . . . . . . . . . . . . . . . .  . 
Label case, Huston & Burnette . • . . . . . . . . . .  
Lacing tool, belt, S . Freeze . . . . . . . . . . . . . .  . 
Ladd.er, extension step, F. Wilson . • . . . . . . .  
Lamp burner, L. D. Landrum . . . . . . . . . . . .  . 

Lamp guard, incandescent, H . Ilubbell . . . .  . 
Lamp, incandescent electric, G. A. Nellis . . 
Lamp, miner's, P. S. Keenan . . . . . . . . . . . . .  . 
Lamp socket adapter, Forbes & york . • . • . .  
Lamp, therapeutic, Coger & Marshall . . . • . .  
Latch, door, J. B. Engstrom . • . . . . . . . . . . . . 
Leak stopper, C. C. Collette . ,  . . . . . . . . . . .  . 
Leg, a rtifiCial, G. A. Erickson . .. . . . . . . . .  . 
Lighthouse construction, T. K. 'rhomson . .  
Linotype machine, P. T. Dodge . . . . . . . . . .  . 
Liquid heating or cooling apparatus, H. 

839,045 
838,566 
838,925 
838, 536 
838, 852 
838,544 
838, 973 
838,831 
838,791 
838,860 
839,023 
839,002 
838, 613 
838,950 
838,701 
838, 524 
838,779 
838,821 
838, 609  

Feldmeier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838, 853 
Liquid separator, centrifugal, C. A. Edlund 838,699 
Liquid separator, centrifugal, D . W. Jordan 838, 718 
Lithopone b aving a sulfite of baryta base, 

formation of a,  L. Brunet . . . . . . . . . . . . .  838, 769 
Lock key, F. W. Schroeder . . . . . . . . . . . . . . .  838 ,910 
Lock mechanism, B. Phelps . . . . . . . . . . . . . . . 838, 808 
Locomotive ash pan, E. E. Nettleton 838,740 
Loom shuttle, Coldwell & Gildard, reissue 12 , 579 
Loom shuttle, cotton, J. E Lemyre . . . . . . . .  838, 629 
Low water alarm, W. I.  Thomson . . . . . . . . . 838, 823 
Mail carrying device, H. Pearson . . .  838,746, 838,747 
Manifolding and filing apparatus, J.  Bailey 838, 513 
Marking apparatus, clothes, J. D. Caldwel l .  838,683 
Massage and manicure machine, O. C. De 

Selms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838,959 
Mat, C. F. Doebler . . . . . . . . . . . . . . . . . . . . . . .  839,059 
Matted or felted material, machine for fin-

ishing the surfaces of, G.  Goldman . . . .  838, 616 
Measu ring device, foot, F. L. Kerr . . . . . . . 838, 720 
Measuring vessel, liquid, R. C. Ricketts . . . 839, 035 
Meat hook, D. L. Walls . . . . . . . . . . . . . . . . . .  838, 826 
Metal cutting machine, G. H. White . . . . . .  838,675 
Metal strips edgewise, machine for bending, 

G. S. Dunn . . . . . , . . . . . . . . . . . . . . . . . . . . . 839,060 
Mill. See Windmill. 
Mills, etc. , feed governor for, C. H. & A. 

J.  Richards . . . . . . . . . . . . . . . . . . . . . . . . . .  838, 646 
Mine r ' s  cap and lantern holder, Lattimore & 

Parmley . . . . . . .  . . . . . . . . . . . . . .  . . . . . . .  839,070 
Mirror . and chip blower and flushing and 

spraying device, combination hand 
moutb, O. T. Robertson . . . . . . . . . . . . . .  838, 648 

Mirror holder, adj ustable, S.  E. Crane . . . .  838, 953 
Mirror, multiple, J. H. Petroskey . . . . . . . . . . 838,807 
Molding machine, 0,  W. Schaum . . . . . .. . . .  838,90S 
Molding machine, N. Baldwin . . . . . . . . . . . . .  838,935 
Monkey and pipe wrench , convertible, J. T. 

Landers . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .  838, 552 
Mop holder, J. Larson . . . . . . . . . . . . . . . . . . .  839 , 000 . Mortising and boring machine, J. S. Waugh 838, 827 
Motor, A. Charbonneau . . . . . . . . . . . . . . . . . . .  838 , 687 
Motors, limit switch for electriC, S. Bur-

rowes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838, 681 
Mowers, rotary cutter for lawn, A. B. Case 838,52:1 
Mowing machine, Robinson & · Cutsforth . . •  83S,904 
Music rack, U. S. G. Waldron . . . . . . . . . . . .  838, 825 
Nails, making cement coated, J. M .  Dix . . •  838, 526 
Nut for boits, frictional lock, G. Bryar . . . . 838, 948 
Nut lock, Magill & Polson . . . . . . . . . . . . . . . .  838,558 
Nut lock, H.  T. Moler . . . . . . . . . . . . . . . . . . .  838,734 
Nut lOCk, C. N. Treadwell . . . . . . . . . . . . . . . .  838,917 
Nut lock, gland, V. L. Allebach . . . . . . . . . .  838, 833 
Oil can, Mease & Sechrist • . . . . . . . . . . . . . .  838 , 635 
Oil feeding apparatus, C. J. Lockwood . . . .  838,728 
Oil waste cleaning apparatus, J. I .  Orkin . .  838,640 
Oils, etc. , apparatus for extracting, H. A. 

Silvera . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . 838,65S 
Oiler and wiper for piston rods, combined, 

Rudd & Stout . . . . . . . . . . . . . . . . . . . . . . .  838,650 
Optical device, G.  W. MacDonald . . . . . . . . .  839 ,01 6 
Ordnance Sighting apparatus, Dawson & 

Buckham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 838,957 
Ores, treating, J. E. Greenawalt 839,065 
Outlet box, M.  J.  McGowan, Jr . . . . . . . . . . . 8:18,886 
Overshoe, A. E. Roberts . . . . . . . . . . . . . . . . . . .  838,751 
Package and the like carrier, G. Staib . . . .  839,081 
Pads of ma tt{�d or felted fibers, machine 

for finishing garment, G. , Goldman . . . .  838,615 
Paper and folding the same, device for per

forating or slitting sheets of, C. A. 
Sturtevant . . . . . . . . . . . . . . . . . . . . . . . . . . . 839,046 

Paper, etc . ,  grease proofing and moisture 
proofing, L, p. Brown . . . . . . . . . , . . . . . .  838, 607 

Pea and bean hulling machine, W. E. Jones 838, 862 
Perambulator, G. Lauterer . . . . . . . . . . . . . . .  839 , 009 
Perch bracket, J. J. Dropeskey . . . . . . . . . . . .  838,851 
Photographic prints for reproduction, pre-

paring, J. H. Eggers . . .  " . . . . . . . . . . . . .  838, 610 
Photographic sensitized surfaces, light-

tight packet for, O.  Becker 838,939 
Piano touch regu lating attachment, L. IIar-

rlss . . . . . . . . . . . . . . . . . . .  , . . .  . . .  . .  . . . . . .  838 , 7 1 1  
Pick, A. Baby . . . . . . . . . . . . . .  " . . . . . . . . . . .  838, 944 
Picture or similar frame, W. I . Sherwood . .  838 , 8 1 6  
Pipe cover and ash retainer, A. Spiers . . . .  838, 593 
Pipe molding apparatus, collapsible core 

for, N. Baldwin . . . . . . . . , . . . . . . . . . . . . .  838,934 
Pipe tongs, G. W . Baker . . . . . . . . . . . . . . . . .  838,514 
Pipe wrenCh, E. Sutherland . . . . . . . . . . . . . . .  838, 665 
Pipes and cigar and cigarette holders, 

mouthpiece for, M.  Borgen . . . . . . . . . . . .  . 

Pipes, clean out for soil, J. J. Phelan . . . .  . 

Piston rod connection, L. Anderson . . . . . . .  . 
Plow ha rrow attachment, sulky, K. Schaal .  
Plow, motor driven, W. H . Milton . . . . . . . .  . 

Plows, landing lever for sulky, W. L. Pau l .  
Pneumatic recoil apparatus, J.  A. Deport . .  
Pole, telescopic, H .  H. Bremer . . . . . . . . . . •  
Porous hearth furnace, J .  E. Greenawalt . .  
Po-stal card, E M. Miner . . . . . . . . . . . . . . . . .  . 
Power station, submerged, H. A. E. C. 

838, 606 
838,642 
838, 603 
839, 038 
838,796 
838, 894 
838, 694 
838, 519 
839, 064 
838, 880 

von Scbon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838,587 
Power transmission device, H .  E. 'Yhite . . 838, 600 
Power transmission mechanism, R. Sym-

monds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838, 666 
Power transmitting machine, E. Prouty . . . . 838, 581 
Printing frame, E. Gould . . . . . . . . . . . . . . . . . .  838, 534 
Printing machine, warp, A. C .  Schoen . . . . .  839,083 
Printing press, C. M .  Kneppler . . . . . . . . . .  838,790 
Printing press, T. C. Sheehan . . . . . . . . . . . .  838, 912 
P ropeller, reverSible, W .  C. Fischer . . . . . . . .  838, 532 
Pulley, clutch , W. J. Hilliard ,  reissue . . . . .  12, 583 
Pulp board making machine, A. W. Case . . .  838, 686 
Pump, H. & J. I;J. Nage! . . . . . . . . . . . . . . . . .  838, 887 
Pump, J. W. Myer . . . . . . . . . . . . . . . . . . . . . . .  839, 020 
Pump, centrifugal, Lea & Degen, reissue . .  1 2 , 584 
Puzzle, J. E. Van Antwerp . . . . . . . . . . . . . . . .  838,919 
Racks. See Display rack. 
Radiator, S. Drew . . . . . . . . . . . . . . . . . . . . . . .  838,966 
Radiators, construction of metal , F. Fouche 838,703 
Radium, apparatus for application of salts 

of, H . Farjas . . . . . . . . . . . . . . , . . . . . . . . .  , 839,061 
Rail bond, F. D. Masterson . . . . . . . . . . . . . . .  839, 072 
Rail chair and anticreeper, P. I.J. Rager . . . .  838, 900 
Railway gate, J. B. Hockersmith . . . . . . . . . .  838,992 
Railway purposes, interlocking machine fot', 

J. B. Struble . . . . . . . . " . . . . . . . . . . . . . . .  838,820 
Railway signal, B.  & D. Samuels . . . . . . . . . . 838,752 
Raihvay signal. G.  P. Finnigan . . . . . . . . . . .  838,780 
Rallway Signaling apparatus, A. J.  Hitch . .  8:]8, 542 
Railway tie, O. O. Fore . . . . . . . . . . .  , . . . . . . .  838 , 971 
Railway tie plate, W .  F. Gould . . .  " . . . . . .  838, 618 
Railway track gage, O .  Renstrom . . . . . . . . . 839, 034 
Railway track tie, J. I{I. O' Connor . . . . . . . .  838, 575 
Railway tracks, composite metal and ,vood 

tie for, Miner & O 'Connor . . . . . . . . . . . .  838, 562 
Railway tracks, composite IDPtal and wood 

tie for, J. F. O · Connor . . . . . . . .  838, 572, 8��8, 573 
Raihvay tracks, metallic tie for, J. F. 

O'Connor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838,574 
Railways, electric bIork signal system for, 

G. P.  Finnigan . . . . . . . . . . . . . . . . . . . . .  . 
Rake clearer, Hebert & B rO\vn . . . . . . . . . .  . 
Range rod, N. Lafon . . . . . . . . . . . . . . . . . . .  . 
Razor, safety, F. H. Arnold . . . . . . . . . . . . . .  . 
Reamer, W. Turney . . . . . . . . . . . . . . . . . . . . .  . 
Reflector, C. J. Klein . . . . . . .  , . . . . . . . . . . .  . 
Rein holder, E. Masurath . . . . . . . . . . . . . . . .  . 
Resilient wbeel, Oldfield & Schofi"ld . . . . . .  . 
Riding attachment, H. L. Parrish . . . . . . . . .  . 
Rotary engine, M. L. Williams . . . . . . . . . . . . 
Rotary engine, C. McQuown . . . . . . . . . . . . . .  . 

Rotary kllu, W. R. Warren . . . . . . •  , . . . . . , . 

838, 854 
838,990 
839, 005 
838, 762' 
839,051 
838, 789 
838,731 
838, 803 
838, 743 
8B8, 928 
8:39, 022 
839,053 
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I Rota ry reciprocating engine, M. J. Hiuden 838, 7 1 3  
Routing rack, G .  W. H u rd . . . . . . . . . . . . . . . . .  838,543 

F" ... 'lW,nat;lC Lalhes 
RUb���Ii��ciai�.

i�� . .  �:pa�·�:��, 
. .  �·.�s

.
t

.
e

: .  �' . .  �: 838,756 
Cross Rule, enginee r ' s  slide, 'V. I". Doherty . , . . . . .  838, 696 
Feed Sad iron . W. E. Hoyt . . . . . . . . . . . . . . . . . . . . . .  838,997 

Send for Catalogue B. 

SENP.cA PALLS MPG. CO. 
695 IV atet Street, 

Seneca Falls, N. Y., U. S. A. 

Safety trip, J. W. Gray . . . . . . . . . . . . . . . . . .  838, 980 
Sash balance, .J. L. Best . . . . . . . . . . . . . . . . . . 838, 515 
Sash, reversilJle window, .J. G. Robbe . .  ' . . . .  838,585 
Sash weight,  Lyons & Clark . . . . . . . 838,876, 838 . 877 
Saw guide, W. C .  Renie . . . . . . . . . . . . . . . . . . .  838,645 
Saw gumming or setting m a chine, ,,� .  Van 

Buskirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838, 595 
Saw h andle, T .  A. Smith . . . . . . . . . . . . . . . . .  838, 8 1 7  

E ngi n e  a n d  Foot Lathes Saw handle, W .  C . Birdsall . . . . . . . . . . . . . . .  838 . 94 1  
Saw h a n d l e ,  crosscut, G . W .  Doxsie . . . . . .  838, 698 

M A C H I N E  S H O P  O U T F I T S ,  T O O L S  A N D  
S U PP L I E S. BEST M AT E R I A LS. B E ST 
W O R K M A N S H I P. CATALOG U E  F R E E  

SEBASTIAN LAT H E  co . .  1 2 6 C u lvert St. ,  C i n c i n nat i .  O .  

Veeder 
Counters 
to register red procating 
movements or revolu· 
tions. Cut full size. 

Booklet Pree 
VEEDER MFG. CO. 18 Sargeant St. 

Hartford, Conn. 
Cyclometers, Odometers, 
Tachometers. Oounters 
and :1f1ine Castings. 

::/.--�� 
Manufactory Established 1161. 

Lead-C olored & !,;late Pencils. Rubber Bands, 

ElJ':;T��:: If'��" !::d
h OL'!;:l;'� I :tr!�rsk�:��r 

8end for descripUve Dircular S. 
44-60 East 23d Street. New York. N. Y. 

Grand l-l'ize, nighest Award, St. Loul� 1904. 

ORIGIN AL BARNES 
p����ve Upright Drills 

10 to 1i0-inch Swing 

Send jor Drill Datalogue. 

Saw set, E. Chainey . . . . . . . . . . . . . . . . . . . . . . 838, 843 
Saws, straight-edge for cireulul', B .  Lafleur . 838,551 
Sawmills, holding down rolls for, D .  Crane 838, 772 
Scale, J .  A. Rishel . . . . . . . . . . . . . . . . . . . . . . .  838, 902 
Scale, H. B .  Osgood, Jr . . . . . . . . . . . . . . . . . . .  839,025 
Seat for circuses and the like, W. H .  Curtis 839, 058 
Sectional boiler, A .  Hage . . . . . . . . . . . . . . . . .  838, 782 
Seeder, M. H. B rowning . � . . . . . . . . . . . . . . . .  838, 947 
Semen carrier, J. C .  Seeland . . . . . . . . . . . . .  838,753 
Separating tank, E .  B .  Kirby . . . . . . . . . . . . .  838 , 626 
Sewing m a chine, L. Onderdonk . . . . . . . . . . .  839, 078 
Sewing m a chine, chain stitch, L.  Onderdonk 839,077 
Sewing m achine feeding m p chanislll , L. On-

derdonk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  839,076 
Se'Ying machine looper operating mechan-

ism, L.  Onderdonk . . . . . . . . . . . . . . . . . . .  839,075 
Sewing m a chine needle chart, J.  H. Boye . .  838,945 
Sewing machine presser foot, g. C .  "'ood-

ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 839,055 
Shaft, flexible, R. L. Morgan . . . . . . . . . . . . . .  838, 882 
Shaft support, A. T. Moore . . . . . . . . . . . . . . . .  838,736 
Shafts, top bearing for vertical, F .  K ling-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  839,004 
Sheet metal bolt structure, J.  S. Rapson . . . 838, 644 
Shee��e

t
a

.
l
. �����������. ������' . . 1: .:;8,��� 838, 570 

Shoe , J. Abramowitz . . . . . . . . . . . . . . . . . . . . .  838,931 
Shoe form , A .  G .  Legge . . . . . . . . . . . . . . . . . .  838, 874 
Shoe form, C. S .  Pierce . . . . . . . . . . . . . . . . .. . .  838,896 
Shoe polishing stand, W. O .  Beck . . . . . . . . . .  838,938 
Shoe, w�ter. F. I .  Hannan . . . . . . . . . . . .  , .  838,986 
Shutter fastener, J.  B . Williams . . . . . . . . . . .  838, 829 
Shutter operating device, G. L. Preacher • •  839,030 
Signal device, J. S. C unningham . . . . . . . . . . 838,848 
Signals, receiving systpm for wireless trans-

m i s sion of, Y .  Poulsen . . . . . . . . . . . . . . .  839, 029 
Silk,  apparatus for the manufacture of ar-

tificial, E . Thiele . . . • . . . . . . . . . . . . . . . . .  

Silver cleaning compound, W. H .  Roome .. . 
Sink attachment, A. A. Ficener . . . . . . . . .  . 
Skate, J. K i n g  . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Skirt, K. Vernon . . . . . . . . . . . . . . . . . . . . . . . .  . 

Skiving machine, D. N. Robertson . . . . . . .  . 
Sled, C.  A. Lang . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sluice, free roller . .Ii" 'V. S. Stokes . . . . . .  . 
Smoke consumer, C . H . Shepler . . . . . . . . . . .  . 
Sound record and sound record taulet, V. 

fl.  Emerson . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Spark plug. R. 6. Hood . . . . . . . . . . . . .  . 

838 , 758 
838,810 
838,702 
838, 623 
838, 922 
838. 903 
838,724 
838, 664 
838, 9 1 3  

W .  F. & J N O .  BARNES CO. S p a r k  producing device, Ii'. __ \..  rIhu l'ston . . .  

(Established 1872j 
Spring. See v ehicle spring. 

838, 968 
838,99d 
839, 049 

1 9 9 9  R u by St.,  Rockford , l I l . 1fAR'f- Stag3oI�:�SiO�S , . . �ean� . . 
f�': . 

prod
.
uei�'fR, 9il,: 838,979 

PIPE CUTTI N G  �i��::: ��:�:1eE WA. L�i��:
r

. : : : :  : : :  : . . . . . . . . .  ���;�g� I 
Staple puller, E. Hanking . . . . . . . . . . . . . . . . . 8:38, 987 

T H R EADI N G  MA C H I N E Steel, producing a black oxid on the SUl'-
For Either Hand or Power stee�f;; ��;,r�·E�

a
��;�r��'� . : : : : : : : : : : : : · · ·  ��� : �!3 �n�sd �\���i�e ��,;�� �e!,�!a�i���� ������'�l���t Stereotype plates, means for casting, T. M .  

�tc., and can b e  worked as  an ordinary power North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8;:;8 .741 
machine or taken trom its base for use as a Stick pocket, C.  G .  Holz . . . . . . . . . . . . . . . . . 838 , 7 1 4  

����l��'lC;;�r� i;es��flo;��:x: URl!�t��ti;�i Stocking supporter,  A . L e v y  . . . . . . . . . . . . . .  838,555 

camlog'ue-prlce list tree on application. Stocking supportpr loop pad, J.  H . Pilkil1g-
83B , 643 

.,I ACHIl'OE �o. '�. 
T H E  C U RT I S  & C U R T I S  C O . .  Ston�o

�r��b�':: ·W. ' 'r:.' 'v�it�� ' : : : : " " " " "  838, 921 
6N����r�6ffice���DC�t�:�t.CONN' Stor��1�7m

c�!IS, 
. . �J:���� . .  ��� . .  

c�.
a

.
r

.�
i

�
g, 

1. 
S. 

83S . 583 
Rang'e 2}9.4 in. R. H. 

-�------------------- Stove, gas heating, B .  C .  Bartlebaugh . . . . . 838,93G Ele ctrical Eng ineering Stove, heating, E. G . Thomas . . . . . . . . . . . . .  838, 667 
Stove or furnace. Vi/. Kline . . . . . . . . . . . . . . . .  839, 003 

and E x p eri m e ntal W o rk 01 Every Oesc ri p i i o n  :, Strawberry hnller, A. W. Stepbens . . . . . . . . 838, 662 
We have every facility for producin g  first- class work I Strret crossing indicator. Palmer & Coben . 8�8. 89:J 
pr�mptl y. Our factory i s  equipped with modern rna- Sweetmeat,  R�('h as  chocolate, manufacture . 1 t-; 
chlnery through out. , of, V.  l1am . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.�8, $)8.) , I' S\Yingletree. G .  Laube . . . . . . . . . . . . . . . . . . . . 8:J8,870 

, .  . C. F. SPLITD O R F  SW'itch controlling dcvicC', automatic, Shaa-lilnglIleerlng Dept. 17-27 Vandewater St., N. Y. City bel' & SpiJing . . . . . . . . . . . . . . . . . . . . . . . . . 838,58

.

9 --. Switch operating and locking mechanism, A .  

For Early Publication . 'l'abi�n����Oo�t , ' 
.".' . c'. ' 'r:�pp��t : :

.
: : : : : : : : : : : ���:��i 

Industrial Rl coho l 
Its Manufacture 

and Uses 
A Practical Treatise 

BASED ON 

DR. MAX MAERCKER' S 
" INTRODUCTION TO DISTILLATION " 

AS REVISED BY 
DRS. DELBRUCK AND LANGE 

COMPRISING 
Raw Materials, Malting, Mashing and 
Yeast Preparation, Fermentation, Distil
lation, Rectification and Purification of 
Alcohol, Alcoholometry, The Value and 
Significance of a Tax-Free Alcohol, 
Methods of Denaturing, Its Utilization 
for Light, Heat and Power Production, 
A Statistical Review, and The United 
States Law 

BY 

JOHN K. BRACHVOGEL, M. E. 
450 Pages. 105 Engravinp,:s. 

Price, $3. 00. 
The latest and most authoritative book 

on the subject based on the researches of 
eminent German specialists. Denatured 
alcohol is one of the most promising of  
the coming industries and its literature is 
extremely limited. 

'felegraphy and telephony , m ultIple, Hutm 
& Leblanc . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838, 545 

Telephone lines, testing.system for, W .  VV. 
Dean . . . . . . . . . . . . . . . . . . . . . • . . . . .. . . . . . .  8RS, 525 

T(l]ephone �."stem, H. L .  Rpbf'l' . . . . . . . . . . . 838.749 
�relephone s,VRtem ,vith c('ntral. battery, G . 

:\1. T. Piltz . . . . . . . . . . . . . . . . . . . . . . . . . . 838, 809 
TelephonE's, a t tachment for acoosticons p e r-

mitting use of ordinary, K .  M. Turner 8�9,050 
Telephones, automatic call indicator for, 

Denton & Nazor . . . . . . . . . . . . . . . . . . . . . .  8:18, 850 
Telt-'phony l 1. K itsce . . . . . . . . . . . . . . . . . . . . . . . .  838,787 
Telrs('ope, variable povi'{,'r, G. N .  Saegm ul-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  838 , 651 
Thermostatic alunn, G;vlfe & Olson . • . . . . . .  839, 066 
Thill coupling'. C. C .  Bradley . . . . . . . . . . . . 838 , 7 67 
Time recording apparatus, Follett & Alsenz 838, 855 
Tire. A. Vandervoort . . . . . . . . . . • . . . • . . . . • . .  8�,s, ,s24 
Tire, J. C. Backus . . . . . . . . . . . . . . . . . . . . . . .  838, 838 
Tobacco pipes, wind guard for, R. K. Sin-

clair . • . . . . . . . . . . . . . . . . . . . . . • • . . • . . . . .  

r.I.'ong'ue t i p ,  vehiclf>, J. Larson . . . . . . . . . . . •  
Tool, pneumatic, Prindle & Adolph . . . . . . .  . 
Torpedo, railway, A . H . Knapp . • . . . . . . . •  
'.roy, O. K .  Truitt . . . . . . . • . • . . . . . . . . . . . . . .  
Toy. E. Kinnehrew . . . . . . . . . . . . . . . . . . . . . .  . 

Trace holder, G. Laubf'. 

8:38, 659 
839, 007 
,s:39 031 
8�R, 548 
8:38, 759 
S3S, RG6 

838, 869, 838,872, 808,873, 839, 008 
Trace holdpl" for swinglptreps, G. Laube . . . . 838 . 87 1  
T r a c k  fastening, F .  J .  & E. L. McGuirp . .  838,738 
Tramv'lay, upl' ial ,  F .  I .  N p}son . . . . . . . . . . . .  R39 , 024 
'.rrnnsmitting' lUpchanism. J.  E .  Bissell . . . . .  838, 765 
Trolley cateh, W. A. Oates . . . . . . . . . . . . . . .  838. 742 
Trunk t ray holder, J . S .  Iriek . . . . . . . . . . . . . .  838, 861 
Trunk, \\"a rdrobl? drel'ls, Hawley & \Vheary . 838, 621 
Tu rhinf' motor, K . P. Hangl . . . . . . . . . . . . . . .  BR,s, 538 
Turhinp shaft, stpam . C. A .  Parsons ct u l . .  ,q:JB,744 
TurbiD(" stearn, U.  G .  Fernald . . . . . . . . . . . .  ,s3,s, 531 
TTwbl'ella , folding, F. A. Pelnsi . . . . . . . . . . . .  S:38 . 8m'i 
U m brella frame, W. BueckeI . . . . . . . . . . . .  838,984 
Valve, automatic fl1('1 , A . "'7. Dater . . . . . . 83R. 692 
V alvp, automatic reUef, E. B. �1ay . . . . . . .  838,7R2 
Valvp, ('y l imlf't' drail" F. Armstrong . . . . . •  838,835 
YnIve, flush,  1\'. A. Lanekton . . . . . . . . .  838. 72;) 
Yalve. g'at(' .  L.  D .  Castle . . • . .  0 • • • • • • • • • •  838, 842 
Valve gpa-r. G. A . �\.ndel'son . . . . 838, 933 
Valve gf' u r  for engines, O.  R . H a r r i s  . . . . . . 8R8. 9R8 
' · a ly(' inw n1 .  F .  ,Yo Fplsberg . . . . . . . . . . . . . .  838 , 6 1 2  
V a l v e ,  throttle. R .  J .  l\1 iner . . . . . . . . . . . . . . .  ,sR9, 073 
Vapor l'e(,ti lif'l', ... \. .  ChurC'll\vard . . . . . . . . . . . .  838,949 
Vphicle, dumping, W. O .  Shad holt . . . . . . . . .  838,815 
Vf'hicle gPU rillg, m otor. 'V .  B .  n a rd . 838, 604 
Vehicle hit('hing deviet', Adams & Berr,,' . . .  SR,s,932 
V phicle, motor, 1V. r.I.�. Kammunn . . . . . . . . . .  839, 068 
Vehicle spring, J. A. Lunnt·rt . . . . . . . . . . . . .  8�8, 792 
Vehicle spring- platform, F .  G. Davis . • . . . .  83,s, D5G 
VE'hic1e \ylwel,  B ,  P .  Damon • . . . . . . . . . . . . .  838, 91)4 
Vehicle whppl , T.  l\IhhrIey . . . . . . . • . . • • . . .  839 , 0 1 8  
Vehicle whC'P1. mdal, R . r.r. LE'\vis, Jr . . . . .  838, 630 
'\' (·ntilatol'. Spp Car vpntilatol'. 
Yentilator, G .  l\littinger. Jr . . . . . •  0 • • • • • • • •  

YibratoI', E.  R. Ja cobson . . . . . . . . . . . . . • . • . .  
V i oloncE'llo support, .T .  H .  Rockwell . . • . . . . .  
Vise, W. A. S c h e n c k  . . . . . . . . .  " . . . . . . . . . . 
Voting machinp.  J. A. Al'mpnt . • . . • • • . . . . .  
·,,-ragon rack,  .J .  SchustC'r . . . . . . . • . . • • . . . . .  
'Vall construction, H . E. Racklt' . . . . . . • . . . .  
'Vm:;:hing machine, A. Moody . . . • . • . . . . . . . .  
\Va tel' box, F .  Weston • . . . . . . • . . . . . . . . . . . .  
"rater powC'l' apparatus, art of and appara-

t u s  fol' t h e  prevention of thp aeenmuluw 
tion of frazil and anch Ol' ice in or on, 
J .  MUl'phy . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

8�8, 637 
839, 000 
R38, 64fl 
839, 039 
8�8. 761 
838, 653 
,s38, 582 
8�8 . 8 8 1  
838 , 599 

MU NN & COMPAN Y  P hI' h "'7ater purifying apparatus, J. B. G re('r . . .  . , U IS ers W a ter tank, C. Willm s . . . . . . . . . . . . . . . . . .  . 

R38, 5 64 
S38, 5:3!:) 
HaR. D0 1  
R3R, nG1 
838,784 

'Ya j"el'ing apparatus, stock,  E.  A. Diphl . .  . 

"'!attmetcl', L. E. Imlay . • • . • • . . . . . . . . . . . .  36 1 Broadway, New Y ork 

We have said a good deal about the infinite variety of 
incomparable Color Designs it is possible to render with 

Pennsylvania Interlocking 
Rubber Tiling 

and how, through its employment, elaborate interior 
effects may be enhanced to an artistic degree far be
yond the scope of any other flooring material . While 
the Architect cannot fail to delight in the execution 
of ideas calling these wide and exclusive possibilities 
into play, the MARVELO US ELEGAN C E  O F  
PENNSY LVANIA RUBBER TI LI NG FLO O RS 
LAI D  I N  S O L I D  C O L O R  O R  T O N E  I S  
EQUALLY WO RTHY O F  ATTENTI ON.  
Where art goes hand in  hand with simplicity, the un
matchable greens, browns, blues, yellows, reds and 
tones obtainable in this Rooring, vastly heighten and 
enrich effects which other materials can only restrict. 
I ts peculiar, beautiful finish adds a most attractive 
sense of softness and warmth to interior schemes. 
ALL ARC H ITECTS AND BUI LDERS S H O U LD 
HAVE AT HAN D O U R  BOO K O F  D ES I GNS 
IN C O LO R, with full data regarding PENNSY L
VANIA RU B B E R  TI LI NG, which will be mailed 
free upon request. 

PENNSYLVANIA RUBBER COMPANY Jeannette, Pa. 
General Sales Agent, Roger B. McMullin, Chicago 

Philadelphia-6 1 S  N .  Broad 
Atlanta, Ga. - 1 0 2  N. Prior 
Buffalo-717 Main Street 

N ew York-1 741 Broadway 
Chicago-1 241 Michigan Avenue 
Boston-20 Park Square 

Street 
Street 

London-26 City Road 

OLDS Engines 
Olds G a s  Engines and Pintsch 

Suction Gas Producers are built in 

the same plant-engmes 2 to 1 , 600 h. p .  
-producers 4 to 2, 000 h.  p.  

We know each complete plant (pro

ducer and engine )  will run right before 

it leaves the factory, perfectly adapted 

to the coals you will use-operating 

costs are 1-3 to 1-5 of steam, 1-2 of 

gasoline-adapted to all kinds of work. 

Send for detailed information applied 

to your requirements. 

OLDS GAS POWER. �O.  
9 4 7  Chestnut St. ,  Lansing, Mich. 

Formerly Oids Gasoline Engine Works 

Pints ch Gas .... '· .... , .... , 

M.ost economical, 
If y ou have running 
engines will elevate . 
each foot. fall obtainable 
spring, brook, or river . de
livered to any dIstance. 
Write for catalogue. 
N iagara Hjdrau l i c  E n g i n e  Co.  

140 N assau S t . ,  N. Y. 

[f so w e  can S U PPlY  you. A i l  sizes 
1I1 o n n t e d  and u n lll o u n t e d .  alwayiS' 
kept in slock. R�m em·oer, we make a 
specialtyof selecLin� stones for aJ l spe
cial purposes. Send for cataloQue • •  Z ,. 
The CLE VELA ND 8TONE CO. 

2d Floor. W i l sh i re .  C l eveland,  O. 

A Home=rlade 1 00=Mile 
Wireless Telegraph Set 

Read SCIENTlll'IC AMERICAN SUPPLJi:::MENT 1605 fO! a 
thorough, cJear description , by A. Frederick Collins, of 
the construction of a 100�mile wireless te legraph outfit. 
NumerouiOl. adequate diagrams accompany the text. 
Price 10 cents by mail. Order frdm your n ewsdealer, or 
from 

. 
lU U N N  & C O . ,  :JU1 . B roadway, N ew Y ork 

Send for Interesting advance InformatIOn about 

The 
Royal 

Tourist 
Motor Cars 

THE ROYAL MOTOR CAR CO. , CLEVELAND Member A. L. A.  M. 

A ND E N G I N ES. 

" Success" Au tomobile,  $250 
Practical, durable, economical and 
alJ�olutdy safe. A light, strong, 

steel�tired Auto·bu�gy. 

����t�� ���. CitSpe�J from 4 to 20 miles an hour. Our 1907 Model has an extra powertul engiue, patent ball
bearing" wbeels ; price. $275. Also 10  b.p. $400, tires $25 extra. 'Write for descriptive hterature. 

"'Success" Automobile Mfg. Co., Ste Louis, Dlo. 

I 9 0 6 
THOMAS 
AUTO=BI 

Model No. 44. Price $ 1 41i 
Three Horse Power. Simplest motorcycle on the 

market. Agents wanted everywbere. Catalog free. 
'l'HE T H O M A S  A UTO-HI C O .  

1 4 1i 0  Niagara �treet Bnffalo, N. 1[. 
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Classified Advertisements 
Advertising In this column is 50 cents a line, No less 

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

SA L E  A N D  EX C H A N G E .  

HALF INTEREST OR  STATE RIGHTS I n  Window 
Raising and Locking Device for sale. See description 
this paper September 29. Address Bruno, 157 Fonrth 
Avenue, Brooklyn, N. Y. 

W ANTED.-Copies of our " Manufacturer's Index �' 
issued some eight years ago. State price. Mnnn & Co. ,  
361 Broadway, lSew Yorl<. 

F'OR SALE.-Engine Lathe. swinjZs 9% In. takes 25 In. 
between centers ; com�

lete with full set change gears 
��e"s�t�k�

i
G�:=��':i s��£l tJi�,ft��'i,?VI $41.00. Ad· 

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

OPEN POSITWNS. MANAGER . $2,500. BOOK
keeper $1,200. Clerk 1800 . . Write for list and plan of 
high grade openings. Bnsiness , Opportunity Co., 1 
Union Square, N. Y. " > , 

AMAZING SCIENTIFIC mSCOVERY and inven
tion combined . .  Science IInds fountain of youth. De-
�
i
�r�h ��a\J�����fr.e �1:gt��;:;��I��y�:ru:���:n

n
t� 

or cures disease. Send for ProspeJtus of Facts insuring 
tremendous proflts for investment in stock of the Bache-
}fk�:�:��}cM:r�

t
eH�·, .����f

a
3��e�:t��s�h�o�:�g��� for use in every borne. Price $50 up. Address H. C. 

Walker, 11th Floor, Flatiron Building, New York. 
WANTED TO CORRESPOND WITH SOME FIRM or 11=8 that do metal spinning. For furtber particu

lars address Dr. Oliver J. West, 215 East 7th Street, 
Pneblo, Colorado. 

CHEAP POWER.-WANTED A PARTY OR FIRM, 
to put on the market, a new process for making steam, 
����:i! s891�nn:;st;��, E1�t£������:�s�

ress Joseph 

CAPIT ALIST W ANTED to form a stock company 
for the purpose of manufacturing" and marketing a 
newly invented machine that wtll produce more 
power than is . put in it ; demoDstrates the trans
formation of a horseshoe mallnet force - into a 
revolution. Models and machine to show. Desirous 
of capital to exploit same. Opportunity to ma.ke 
�d����S 

r
��

id
L1: if�te��81AY'Sto��r ������� P�����:n�� 

Ccmnecticut. 
COMPE'l'ENT BUSINESS MANAGER WANTED 

for a large Machine Manufacturing Plant. Sbould be 
between forty and forty·five years of age and of good 
address. Must possess executive ability and know how to market product wben necessary. and have had 
successful experience in this class Of bUf/-iness before. 
Good opening for man of energy. Write ful l  particu
Jars, together with references and salary desired . .  
Address ., XYZ," Box 773, New York 

INVENTIONS DEI:lIGNE U. perfected and made prac
tical and valuable . We show how to make correctly; 
where to manufacture and bow to sel l ,  Make Exami
.natIOns, drawin�M, expert mental work, etc. Address 
Engineering Dept .. Industlial Bureau, Itbaca, N. Y. 

FOR S ALK-Portable Compressed Air House Clean
Ing Wagons and Machinery sold to responsible parties 
tv operate in cit ies of from five tbousand inhabItants 
upwards. Each Portable Uleaning Plant has an earning 
capaCity of from $50.00 to $70.0U per day, at a cost of 
about $8.00 per day. Ca

fc
ital required from t2,OUU.00 up-

i:;�'!:::ds�
t
i'i����M c�:p��f�!

a
Jp���ri�g

a
�� ����:'5W2 

are the pioneers in the bUSiness, and will prosecute all 
infringers. State references. Address General Com
pressed Air Hoose Cleanin!1 Co., 4453 Olive Street, St. 
Louis, Mo. 

I SEI,L P ATENTS.-To buy or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building. Bulfalo, N. Y. 

WE MANUFACTURE M E'rA L  SPECIAL1'lES of 
all kinds. Best equipment, Send sketch or model for 

::V��:ytt:;;nlv��
aLl��it:retr��;Kfic��nufacturing Co., 

T Y P E W R I T E RS. 

TYPEWRITERS OUR OWN MANUFACTURE.-
:e���u����
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.frIends. American Typewriter Co., zCl Broadway, N. Y .  
T Y  PEWRIT I<}RS. - Caligraph, $5 .  Hammond, $10. 

:;:�,
n
ll��

n
. ��d �;:n����rggJ:'O-'���:w��:roGo�tb���: 

L, 43 W. 125tb Street, New York City� I 

WANTED. Thoroughly experienced expenmental 
mecbanics on typewriter work by ot;le of the front str(jke 
visi ule writing Inacbine companies. Positions perma
nent. Higilest wages. Address XX, Box 77;), N. ¥. 

T YPEWRITERS.·-All makes, all plices. Twelve 
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in
stg;!
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al
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change Company, DePt. A, 3<13 Broadway, New York. 
POSTAl, Typewriter $25. Only real typewriter at low 

cost. Combines Universal Ke
�
board� strong manifold-

���chr:�:e�6\�
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en
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�r�� ittS���� W���f��t 

ali
�
nment impossible. Wtll stand hardest wear ; practi-

i
aite:;it��

e
C�.,

pl)��t li-:'i���al��g���. 
Write Postal 

H E L P  W A N T E D. 

YOUNG TECHNICAL GRADUATES are needed by 
Borne of tbe 20,000 employers we serve. Botb straight 
technical and sales positions. Salary $700·$1,000. Write 
us to·day. Hap�oods, 305 Broadway, New York. 

W ANTED.-A Foreman to take charge of machine 
sbop in manufacturing plant, bavinll from 12 to 14 ma
chinists in his charge. Applicant must be tboroughly 
posted in tbe manufacturing of blanKing and drawing 
dies. Good position for the right party. �tate salary 
and give references. Ii'oreman, Box 773, New York. 

PA RT N E R S WA N T E D. 

WA NTED.-A partner with some capital to help or-
�:�lf; ':,a1�'t':fe�yp:gc:,'i:.

n
o
f
��:!:�d

st
��lrm�i��

s. 
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patents. Address J .  T. Denny, Cromartie, N. C, 
W ANTED.-A Partner with money to manufacture 

and place upon the market & teed water re�ulator for 
bOilers. I am also willing to give it. on royalties. J!'or 
further particulars apply to A. A .• 140 Fifth Avenue 
New l'ork City. ' 

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

F O R  S A L  E .  - Patent Check and Waste Valve. 
��;

e
��rlt,�r ��f�aa�!

e
��i�

s
'h�<tv�:ll:��:l. tl;itl��' South Dakota. ' 

W ANTED. ,Purchaser Canadian rights (jUSt issned) 
��;��
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for tests. Andrews Mfg. Co .. Rockaway, N, J. 
PATENTS SOLD ON COMMISSION.-lf you wish 

to buy or fileU a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu
sively. 

S C H O O L S A N D  C O L L E G E &  

PATENT LA WS AND OFFICE PRACl'ICE.-Thoroughly practical course by mail for attorneys and inventors. Postal brings free soecimen pages and full in-
�f����'PI���: *

c�'h�g'i�:'���� Law, Dept. A, 1853 

P R O F E SS I O N A L  C A R DS. 

ANALYTICAL CHEMlST.-Problems of a chemical 
���?;:e�
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formulas devtseQ for speCial needA� Ores assayed. 
Waters, minerals and commercial products accurately 
tested. For further information address Carl A. Black B.Sc . •  Bratenahl Block, Cleveland, 0, ' 

Scientific American 495 
FACTO RY A N D  M I L L S U P P L I E S. 

PU'l' TN WATER WORKS at your country borne. A 
Caldwell Tank and 'rower i s the thing. Substantial. 
efficient, ornamental. inexpeosive and frost proof� 
Dozens uear you. A. E. Woodru1J� of Mt. Carmel, Conn., 
says ; H My outfit bas been in use eleven years with
out any expense." Write for Water Works Cata
�'B:

e
L��?sJfi�

e
K��st. W. E. Caldwell Co., Station 

P H O'T O G R A P H Y. 

BI,UE PRIN'l' PAPER. - 'l'be IInest made. Obrll< 
QualIty stands back of It. 4x5, 16c. : 5x7. 28c.: 8xl0, fJ5c .. 
���g�oZPe��gfl��� f�d

b� toajddS�c$2 g
t
b
e
§e�d

e
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g��i�°cS�����o��f4�1���ito�
O§t:��L W:�c;�� address 

B��I�r ��i�g��:Ma��: �'t�.r';;s�Elacib����v ��;,.��: 
etc. illustratIOns for Advertisers. The General Photo
graphmg Co., 1215 B'way, Daly's Theatre Bldg., N. Y. City 

LUMIERE PLATES, PAPERS & CHEMICALS. For 00. Years the standard In Europe. A free Sample for 
tbe asking. Write· N. Y. Office, I[ West 28th St. Fac· 
torieR, Lyons, France, and BurJington, Vt. 

I D E A L  E Y E  M ASS E U R. 

A MOST V ALUABLE AND SUITABLE PRESENT 
Indistinct vision, muscular troubles, and chronic dis. 
::::� �e��

e
i���t:�f;3����u��

r
;:\�� ��:.

ci
it�\l:� Tr:�� 

The Ideal Co., 239 Broadway, New York. 

D R A M AT I C. 

YO UNH MEN WANTED to learn stage management 
a�tin!l, stage dancing, u:.akeup e1 c. Engagements 
gIven to graduates at from $25 to $50 per week ; day and 
evening classes ; instruction costs about $1 an hour ' 
take a trtal lesson at $2 and be convinced that you can 
learn. For full 

�
rtiCulars and information, write, �!'if¥�'i<. or see ed Wayburn, 115 West 42nd Street, 

AST RO N O M Y. 

STARS AND PLANETS.-Learn to know them at a glance ! Astronomy in simplest and most fascinating form. 'J1be Revolving Planbphere sbows clearly print.;ipal star� visible a
w. 

hour in 
l
ear. Simple, bandy� re

�a��;e. 
��;: Y��k. • Whitta er, Publisher, 123 Bible 

A C ET Y L E N E  G E N E RATO R  PAT E N T  

FO R S A L E .  
. A .  Ross system. carbide to  water1 measured quanti

tIes, No: 690,773 ( 1900) for st�tionary IIgbting. B. Water to CarbIde, No. 738,070 (1902) for use on vehicles, abso. 
lutely steady supply without attention from user and 
unaffected by vibration. Apply J. T. Williams .si Co., 
Ltd., A cetylene Engineers, Birmingham. 

A G E N TS WA N T E D  . •  
AH.EN'rS WANTED to sell best kettles in world for cookIng, steaming, straining food of an kinds. �o more burned or seal qed hands, .no more food wasted. Sample 

f�
eiJo.�3�E���C::I�

r
;av:

rlte American Specialty Stamp· 

B O O K S  A N D  M A G AZ I N E S. 

SEARCHING THE HEAVENS AND THE EARTH 
-A new book provinlZ that tbe earth never moved that 
the �nn� moon and stars move· al ound it 'tn perfect cir
cle.s In 24 hours, and a number ot other new di8coveries� 
E��Y:;'�1Ire:

t
ilJ. 

Address the anthor;.John Moran (Atty. ) ,  

MAHAZINES, Newspapers and all periodicals at low. est club prICes. Our catalogue contains a list of 3 000 pe;iod�cals and combination offers.. A handy magazine gU1de� 40 pa2es !tnd cover, sent Free for tbe asking. Bennett's Magazme Agency, 68 La Salle St., Chlca�o, Ill. 

M AC H I N E RY FO R S A L E. 

ALW A. YS ON HA.ND, lI"ood second-hand machinery, 
also bOIlers and eD�nnt:s, dynamos and motors : from 
sl!lallest to la1.'gest.. WrJte us before ordering elsewbere. 
LIberty Macbmery Mart, 138 Liberty 8t., New York. 

THE VERY THINH-A H AND PLANER. Only 
��la�:

w
dgz��

d
'fil�:.

ra
����eslr�e�l

l
t�aa:���

in
�J���' Brooklyn, N. Y. ' 

F O U N TA I N  P E N S. 
RIqHT F�ROM THE MANUFACTURERS. - The LangIll SpeCIal Self-HIler, 14· K Hold Pen warranted No " Full Chase.d a,nd Hard Rnbber, Send $1.00 money order. LangIll F. P, & B. Co., 20 Front St., New l'ork. 
EVERYSODY SH,)ULD OWN an All-Write Fonntain Pen. Costs a dollar; worth ten--:of some pens. Hard rubber, U·K., gold, iridium pOint. No better. To anybody $1. New York Supply Co., 213 W. 125th St., New York. 
LET THE I,ARGEST Fountain Pen Manufactnrer to the mall-order and export trade send you direct a 14-karat, . solid gold, diamo�·pointed� all hard rubber fountaIn .Ren for. a dollar. lUstabhsbed 21 years. Ira S. Barnett. 21 Beetman Street. New York City. 

Wheels, Slip preventing and tire armoring 
device for, E. S. Lebeau . . . . . . • . . . . • . .  838, 628 

Whe
iI!'c�n 

a
X.I��: . ����� . . ��� . ���������' . .  �: 838,967 

Windmlll, J. F. AYers . . . . . . . . . . . . . . . . . . . .  838,837 
Window, A. Kent . . . . . . . . . . . . . . . . . . . . . . . . . 83S,863 
W!ndow glass fastenet·, J. A. Douglas . • . .  838,965 
Wmdow or sash operating device, A. Black 839 056 
Window screen, R. Kersey . . . . . . . . . . . . . . . 838;864 
Wire fabric making machine, G. A. Ray .. 

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 839 033 
Wire or bands of iron or steel, manufactur.. 

• 

ing flat. F. Forsberg . . . . . . . . . . . . . . . . .  838,781 
Wire stretcher, R. A. Bradshaw . • . . . . . . • .  838,680 
Wire terminal, F. T. Lockwood . . . . . . . . . . .  838,729 
Wire working tool, W. A. Fuller . . . . . . . . .  838,706 
Wool washing machine, J. D. · Huuter . . . . . •  838,998 
Wrench, W. Edwards . . . . . . . . . . . . . . . . . . . . . .  838,777 

DESIGNS. 
Apron, B. A. Earl . . . . . . . . . . . . .  , . . . . . . . . . .  38.379 
Badge, H. J. Hagerling . . . . . . . . . . . . . . . . . . . .  38,360 
Bird cage, A. B. Hendryx . . . . . . . . . . .  38,366, 38,367 
Button, lapel. A. Johnson . . . . . . . . . • • . . • . . . . .  38,361 
Clasp member, H. C. Frank . . . . . • . . . . . . . . . .  38,363 
Clock case, A. A. Newman . . . . . . . . . . . . . . . .  38,377 
Drain tray. S. Y. Erdt . . . . . . . . . . . . . . . . . . . .  38,368 
Emblem, C, Flora . . . . . . . . . . . • . . . . . . . . . . . . . 38,362 
Game board, H. A. Wood . . . . . . . . . . . . . . . . . . .  38 .378 
Plate or similar article, G. A. Alexander . . .  38,365 
Spoons, forks, or similar articles, handle for, 

M. B. Leete . . . . . . . . . . . . .  , . . . . . . . . . . . .  38,364 
Stove, heating. W. Thompson et a1 . 38.370 to 38,372 
Stove or range, cooking, W. Thompson et al. , 

38,373 to 38,376 
Water cooler or radiator tube, Lyhne & Bald-

win . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,369 

TRADE MARKS. 
Abrasive and polishing materials, certain 

named . Joseph Pickering & Sons . . . . . . . .  58,493 
Agricultural implements, band, American 

Fork .& Hoe Co . . . . . . . . . . . . . . . . . . . . . . . .  58,514 
Ale, beer� porter, and stout, T. B. Hall & 

Co. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 118.544 

Wouldn't You Like to Own This 16 Shot Repeating 
___ "'-"'111 Rifle ? $7:75 
Hopkins & Allen .22 Caliber RePeater 

The squirrels and rabbits can't  get away from you when 
you carry this rifle. If you miss one the first time -you have 1 5  
more shots coming almost before he can move. 

It makes a ramble iIi the forest a pleasure-productive f full game 
bags-and all the excitement of quick successful ,hots.  

Description : T h i s  if) the fi nest and most reliable repeating rifle ever offered ;-t  the price It shoots 22 long or 
sbort  O f  22 long rifle cartridges- 16 shots for fhorts and 12 for long 0 1  long riRe-and the ejector works like lightning. 
You can deliver 12  o r  16 shots (depending 0 the cartndge used) almost as quick as you can pull tbe trir-goer. THE 
GAME SIMPLY CANNOT G ET AWAY, 

Quick take-down pattern-full length 32% in., length of barrel ;,.0 ,.o:1..-wei.;tht 5% lbs. Has that excellent 
military bolt action-the flrst ever put qn an American sporting riile. HAC THE BEST SA FETY DEVI C E-A 
SIMPLE TOUC H  OF THE LEVER PREVr:NTS A C C I DENTAL DIS:':HAR:;E. HAJ THE O N LY EJ ECTI N G  
DEVICE THAT W I LL Q U I C KLY E M P T Y  THE MAGAZINE WITHOUT F I R l I I G  A A R T R I D GE. 
HAS MORE UNIQUE. DESI RABLE FEATURES THAN ANY ,)THER 22 CALIBER REPEATER. Has 
beautifully polisbed walnut stoc!�, military bu:t [>late. �very part drop forged-lock work Ty,-.de of sp ring st�e1. AN 
EXCELLENT R I FLE I'O!( FI ELD. FOREST OR GALLERY PRACTI '":E-SURE TO G I V E  SURPRISING 
PLEASURE TO ITS P OSSESSO R. 

PRICE-Safe delivery llUaranteed-$7.75-1F YOUR OWN D EALER CANNOT SUPPLY YOU. 

Wi! m�b!lsh two delightful
·
stories--"WiUiam Tell," the experience of an explYl"t with his first JWI140r My First R'fte." by the fOl11W'l.!8 marksman, Gapt. Jack O'Connell, WHICH WE WILL SEND 

FREE, w.th owr W'Ustrated catalogue oj riftes, revowers ana shotguns. 
HOPKINS & ALLEN ARMS CO., Dept. 138, Norwich, CODD., V. S. A. 

London Office : 6 City Road. Finsburv Square. London, England. 

The l-..rgest manufacturers of High Grade Shot Guns, lUBes and 
Revolvers in the World. 

BalAsm Santtlssue is infused 
with aromatiC Canada. Balsam. 
which makes it antiseptic. It 18 
the 80tleSt toUet paper made. 
Comes wrapped in parchment 
in sealed cartons. Costs no 
more than other kinds, and far 
superior-10c, 16c, and 25c. 
Yon shonld have it. . 

Fifty Sheets Fr or 61 
worth sen  , any-
where in U es and 
Canada, on receipt 0 price. 

SCOTT PAPER COMPANY, ! 504 GWWOOD AvE., PHILA. 

Adds Double Heating .. ----4� 
C A P A C I T Y  

t o  any stove, and fit's any pipe. 
If you would save ' one·balf your 

fuel bills. the 

NEW ERA 
RA D IATOR 
will d o  i[, because its simple and 
scientific construction of drums and 
.flues are compactly arranged' to take 
tbe place of a s[Qve pipe length; 
thoroughly radiating all the heat 
which usua lly goes up the chimney. 
We also make NEVv ERAS for tbe 
furnace. and you should ask your 
dealer or write for full particulars to 
WILMOT CASTLE CO . 
IIA Elm S!., Rochester. N. y . ..  ----�� 

�arine �������------�� 
Engines ;!:I !Sl �e��r�c� eM �v�n�� 

Skillfully designed and welJ for the pUl'pose. Indis9f'nsabJe to Law� 
bllllt. Single lever contrOl, com- yers, Editors, Studelus. Bankers, lnsur
bining automatic carburettor ance Companies and business men gen
with sp1.rk advance Develops eraHy. Book marker and pap€r clip. 
Wide speed ranC"e an'd rel iability Does not mutilate the paper. Can be 
u�der most trying conditions used repeatedly. In boxeB of 100 for 25c. 
SIzes :i to 60 h. p. 8elJ.d for catalog. To be bad of all booksellers. stationers 

C H A S .  J. JAG E R  CO. ��gr�g;�os
n
a�

e
;;I:�!r���;�a"ii�Fr��

e
���� 

2 8 1  Frankl��'s�g�·, Br:!��?marCh St. ,  'lA�tc�.� �lx f2y.ni'J��::;�ee�d���ey' 

CIE TIFIC �E OUT JANUARV 12, 1907 

The Special 
Automobile 

Number 
of the 

Scientific 
American 

Handsome Cover in Colors 
Lavishly J llustrated 

Price 10 Cents 

T
HIS SPECIAL NUMBER will contain a 
greater number of detailed descriptions of 
improvements in construction of all Ameri
can Automobiles than ever before published. 

Engines, transmissions, steering gears, axles, 
frames and all other parts of importance will be illus
trated and described in detail. 

There will also be a page of Automobile N ovel
ties, consisting of various accessories of use to the user. 

The description · of new features' will be more 
complete than ever before, and the issue will show, 
in a condensed form, the progress which has been 
made in automobile construction during the past 
twelve months. 

O R D E R  FROM YOUR N E W S D E A L E R  OR FROM 

MUNN & CO. ,  361  Broadway, New York City 



SORE T H ROAT 
To prove the Efficiency of 

Hydrozone 
to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to everyone sending me this adver
tisement with 10 cents to pay postage 
and packing. Hydrozone is a harm
less germicide, indorsed and success
fully used by leading physicians, Not 
genuine without my signature on 
label . Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug
gists. Good until Feb. 10, 1907. 

q�. � 
Dept. V, 63 Prince Street, New York 

Valuable Books 
� . Home MechanIcs 

for Amateurs 
'l'bis book bas acbieved an unparalleled success in one 

week, and a Special Edi
tion of 4,000 copies bas been 
ordered. It is by far the 
largest and best book on 
the subj ect ever offered at 
sucb a low price. It tells 
bow to make things tbe 

���;;:li��p
e
e���lY {t ��li 

prove of value to you
much more than yon real
)ze. Do things with your 
hands. Sen d for a circular 
giving contents-the circu
lars cost only a cent- the 
I)ook $\.50 postpaid. If the 
book. cou ld m eet you face 
to face you would be tbe 
first to purchase. Tne first 
large edition is  almost 
gone, ord er to-day. 

370 Pa.ges 3�6 Engravings Price $1.!i0 

REVISED and E N ].ARGED EDITION 
The Scientific American 

Cyclopedia ��:�:.�::� 
1 5,000 Receipts. 734 Pages. 

Price, $5.00 i ll C l oth. $6.00 in Sheep. $6.!i0 
i ll Half 1Ilol'OCCO. Post Free. 

MAGIC 

B y  A. A. HO PKINS. 

'.rbis work has been re
vised and enlarged, 

9 0 0  N ew Formulas. 
'l'he work is  so arranged 

as to be of use not only to 
I,he specialist, but to the �eneral rea der It should 

b��e
e �n� 1 �g:kB

iho��erl 
circular containing f u l l  
Table o f  Contents wi ll 
be sent on application. 

Those who already have 
t h e  Cydopedia may obtain 
t b e  

1901 APPEN DIX. 
Price, bound in cloth, $1.00 

postpaid. 

Stage I l l us ions and Scient ifi c  Olver· 
s ions ,  i n c l u d i n g  Trick Photog raphy 

Tbis work appeals to 
old and young alike. and 
it is one of the most at
tractive holiday books of 
the year. The illusions 
ar� illustrated b y  the 
highest class of engrav
ings, and the exposes of 
the tricks are, in many 
cases, turni shed by the 
prestidigitateurs t h e  ru
selves. Conjuring, large 
stage illusions. fire-eat.
ing. B W 0 r d-swallowing, 
ventriloquism, m e n t a l  
m a g  1 c ,  anCIent magic, 
automata, curious toyS, 
�tag'e effects, photoJZrapu
i e  tricks. and the projec
tion of moving photo
graphs are all wel l de
scribed and illustrated, 
making a hand�ome VOl
ume. It is t a s t e f u l l y  
printed and bound. A c
knowledged by the pro
fesSIOn to be the �tand .. 

568 pages.
a'4to ���'i.��e i:.'f/�: 

J US'!' P U B LI SHED 

Scientific American 
R.eference Book 

1 2mo. ii 1. fj Pages. Illustrated. 6 Colored 
Plates. Pl'ice $t.aO, postpaid 

The result of tbe queries of 
three generations of readers 
and correspondents is crys Lal
lizpd in this book, which has 
been in course of preparation 
for mon t h s. It is indispensa
ble to eVery family and bu.i
ness man. It deals With mat-

rt�: �1��t�6���i�� �3tW��c��· 

and is much tLore complete 
and m o r e  exhaustive than 
anything" of the kind which 
has ever been attempted. The 
, .  Scientific Amerjcan Refer
ence Book II has been compi l ed �f;��s 

g
o�u1bntU8��£S. 

k It
O fia� 

been revised by eminent sta
tisti cians. Information h a s  
been drawn from over one ton 
of Government reports al on('. 
It is a book of everyday refer
ence --more useful than an en
cyclopedia, because you will 
find what you want in an in
stant in a more condensed 

enee alone have made it ��st�\·bl£i�l tt�a�s
ugI1s�!�:�:f 

tt B SCIE NTI F l O  A MERICAN to pre�ent to t h e  purchasers 
01 this book a remarkahle aggregation of information. 

MUNN & CO., Publ ishers, 36 1 Broadway. N E W  YORK 

Scientific American DECEMBER 29, 1906. 

Ale, beer, porter, and stout, W. Edmonds • •  58,554 
Beer, Dayton Breweries Go . . . . . . . . . . . . . . . . .  58, 637 
Beer, lager, Peter Schoenhofen Brewing Co. , 

58,565, 58,566 
Belt dressings, Coupe Bros. • • . . . • • • . . • • . . .  58,479 
Biscuit or cracker, lunch, New England Bis-

cuit Co. " , . . . . . . . . . . . . . . . . . . . . . . . . . . .  58.563 
Bodices, C. R. De Bevoise . • . . . • . • . . • • . . . . • .  58,538 
Boilers and beaters, American Radiator Co . .  58, 433 
Boots and shoes. leather, T. D. Barry & Co. 58,575 
Boots and shoes, leather, W. Hahn . . • . . . . .  58,644 
Brandies, t�u!t, O. M. Mann Go . . . . . . . . . . . . .  58,475 
Bread, loaf, C. Makin . .. . . . . . . . . . . . . . . . . . . .  58,595 
Brushes, tOoth and hair, H. B. Claflin Co . . .  58.486 
Butter, Geo. C .  Mansfield Co . • . . . . . . . . . . . . .  58,641 
Butter, H .  C .  Christians Co . . . . . . . . . . . . . . . .  58, 642 
Butter and cheese, Borden' .  Condensed Milk 

Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,578 
Butterin and oleomargarin, Braun & Fitts . .  58.551 
Cakes and crullers, F. Fisch l .  • • . . . . . . . . . . . .  58. 639 
Candies, G. Brown . . . . . . . . . . . . . . . . . . . . . . .  , 58, 537 
Candies, W. C. Bracken . . . . . . . . . . . . . . . . . .  58 ,550 
Ganned corn, Bloomington Canning Co. ,  

58, 625, 58, 626 
Canned fruits and vegetables, Oneida Com-

munity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  58,610 
Cards, picture, W. M. Reeves . . . . . . . . . . . . . .  58, 612 
Cards, playing, United States Playing Card 

Co. • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,572 , 58 ,601 
Carpet sweepers, National Sweeper Co, 

58,526 to 58 .529 
Champagne, F. U. Swarts • • • . . . • • . . . . . . . . . .  58.571 
Cbeese, Phenix Cheese l)o • • . . . • . . . • . . . • • • . .  58,597 
Cheese, Popper, Gray & Co • • . . . • . . . . . . . . . • . .  58, 660 
Ohocolate creams and candy, Joseph B. 

Funke Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58. 591 
Cigarettes, Maspero Frere. . . . . . . . . . . • . . . . •  58, 495 
Cigarettes and smoking tobacco, Calixto Lo-

pez & Co. . . . . . . . . . . . . . . . . . . . .  58,516 to 58.518 
Cigars. B. Suarez . . . . . . . . . . . . . . . . . . . . . . . . .  58.455 
Oigars. J. Weinreich . . . . . . . . . . . . . . . . . . . . . .  58 . 508 
Cigars. A. Fader . . . . . . . . . . . . . . . . . . . . . . . . . .  58,520 
Cigars, J. J. Conway Tobacco Co . . . . . . . . . . .  58 ,525 
Cigars, W. B. Wheeler . . . . . . . . . . . . . . . . . . . .  58,532 
Cigars, cheroots, and little cigars, Vicente 

Portuondo Cigar Mfg. Co . . . . . . . . . • . . . . .  58,507 
Cigars, Cigarettes, and smoking tobacco, G. 

S. Mahn . . . . . . . . . .  , . . . . . . . . . . . . .  58,446, 58,447 
Coal, bituminous. Edwin F. Daniels & Co . . .  58,439 
Coats, vests, and pants, Oppenheimer, Sea

songood, Guiterman & Co . . . . . . . . • . . . .  58, 541 
Cocoa, C . J. Van Houten & Zoon . . . • . . . . . . .  58,545 
Cocoa and chocolate, C. J. Van Houten & 

Zoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58,546 
Cocoanut, shredded, Franklin Baker . .  58,605, 58, 640 
Coffee, A. Scbilling & Co . . . . . . . . . . • . . . . . . . .  58,614 
Coffee, roasted, Consumers' Coffee Co., of 

N. O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,636 
Collars and cuffs, waterproof, Celluloid Co . .  

58.630. 58,631 
Collars, cuffs, and shirt fronts, waterproof, 

Celluloid Co. . .  . . . . . . . . . . . . . . . . . . . . . . . .  58, 632 
Collars, cuffs, shirt fronts and bosoms, Cel-

luloid Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,633 
Corn starch, Alden Speare ' s  Sons Co . • • . . . .  58,536 
Corsets, J. Samuels & Bro . . . . . . . . . . . . . . . . . .  58,587 
Cotton cloth covered on one side with rub-

.. ber, mercerized, J. Bister . . . . . . . . . . . . . .  58,624 
Cotton duck, J. Spencer Turner Co . . . . . . . .  58.589 
Cotton piece goods. Grendel Mills . . . . . . . . . . 58,555 
Crackers and biscuits, L. Sailand . . . . . . . . . .  58.542 
Cream separators, centrifugal, International 

Harvester Co. of America . . . . . . . . . . . . . .  58,524 
Culinary vessels made of an alloy contain-

ing nickel and copper, International 
Nickel Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  58,444 

Cutlery, certain named, Landers, Frary � 
Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,445 

Dairy products, certain named, Borden' s  Con-
densed Milk Co . . . . . . . . . . • . . . . . . . . . . . . .  58,579 

Dress goods and ribbons, woven, William 
Strange Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,670 

Dress shields, Levi & Blum . . . . . . . . . . . . . . . .  58,559 
Electrical apparatus, certain named, De 

Vea u Telepbone Manufacturing Co . . . . . .  58,519 
Electrical apparatus, certain named, Holtzer-

Cabot Electric Co . . . . . . . . . . . . . . . . . . . . . .  58,523 
Explosives, high, Eastern Dynamite Co . . . .  58,553 
Fabrics, certain named textile, J. Lonke . . . .  58,561 
Fabrics. printed and dyed textile, Eddystone 

Manufacturing Co . . . . . . . . . . . . . . . . . . . . . .  58, 539 
Files, gongs, chisels, plane-irons, and adzes, 

C .  F.  Butcber . . . . . . . . . . . . . . . . . . . . . . . . . .  58,634 
Flavoring extracts, Holden Drug Co . . . . . . . .  58,645 
Flavoring extra cts, Me rcantile Su pply Co . . . 58.651 
Flavoring extracts, A. Schilling & Co . . . . . . . .  58. 665 
Flour, wheat. Cherokee Mill & Elevator Co. 58, 552 
Flour, wheat, Liberty Mills . . . . . . . . . � . . . . . .  58,560 
Flour, wbeat, H a rdestY-Williams Milling Co. 58,583 
Flour, wheat, Kimball Flour Co . . . . . . . . . . . .  58,594 
Flour, wbeat. Wm. Lindeke Roller Mills . . . .  58, 671 

It' s an axiom in mechanics' 
that no chain is stronger than its 
weakest link-that the strength of 
any p i e c e o f machinery is the 
strength of its weakest part. 

- The strength of a typewriter is the 
strength of its typebars. On the typebar 
and its bearings the chief wear comes
the chief strain comes-and the wearing 
out first comes. The strength of the Typebar sets the limit to everything. 

The picture shown herewith tells its own story. It 
shows a Remington Typewriter suspended in mid-air from 
a heavy four-strand copper wire attached to the type on 
one of the type bars. The entire weight of the machine 
(28  pounds) is supported on this one bar-all without dis
placement either of the bar or its bearings. Think of it ! 

The Remington bar represents skill and care in manufac
ture carried to the absolute limit. There are THI RTY
TH REE distinct processes m the manufacture of this 
single Remington part. 

The result-a typebar which is incomparably stronger 
and more durable than the typebar of any other writing 
machine. No wonder the 

R E M I N GT O N  TY P EWR I T E R  
Outworks, outwears and outlives all others. 

REMINGTON TYPEWRITER COMPANY 
New York and Everywhere 

IT MAKES MONEY RAPIDLY 
and pays for itself in two days work. 
'fhere never was a machine: hke the 

PHOTOSCOPE 
for making money. Takes a perfect ph04 
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on(> minute. Thousands in use making 
fortunes tor their operators. Booklet 
and price4list free from 

M. S. KLINE 
45 N. Division St., BuJI'PALO, N. Y. 

The Kickdrive Circular Saw 
Is n simple power fol' light work ot the 
kinds most done by cal'penters, cabinet, bOX, 
pattern and picture-frame makers, and w()od 

cl���:��y�e
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solid iron frame and steel shaft; IS ihoroughly 
well-built and suitable fol' various kinds of 
work, as ripping, cross-cutting, groovi

�
, 
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MAYEIt SL01.'KIN 
210.212 Canal St.. N ew York. 

{l'oods, certain named cereal, H-O (Hornby ' s  
Oatmeal) Co . . . . . . . . . . . . . . , . . . . . . . . . . . . 58,643 METAL POLISHES. -FORMULAS FOR 

F ruits, nnts, olives, etc. , dried, Arguimbau Putz Pomades, Pastes. Liquids, Powders and Soaps for 

HOME MADE DYNAMOS. - SCIEN-
TIFIC AMERICAN SUPPLEMENTS 1 61 and 6011 contain 

& Ramee . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  58.574 poIlshlnl< metals, are contained in SCIENTIFIC AlIlERT-
Fruits. preserved, Rbeinstrom, Bettman, CAN SUPPLEMENT Nos. 1 �S3. 1 �SS and I �S9. :!g��lt�t ��I�IUu�;h

& fc�:;::i�!rij: Bi�!����,
c��t; 

Jobnson & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 58. 662 Price 10 cents each from this office and all newsdealers York City, and all newsdealers •
• 

Furnaces. Graff Furnace Co . . . . . . • • . . . . . . . .  58.485 
Furnaces, steam and hot water, American 

Heater Manufacturing Co . . . . . . • . . . . . . .  58, 515 
Game counters and cbips, United States Play-

Ing Card Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58. 602 
Gin, Woolner & Co . . . . . . . . . . . . . . . . . . . . . . . .  58,511 
Gloves, base ball, boxing, and fencing, A .  

J. Reach Co . . . . . . . . . . . . . . . . . . . . . . . . . .  58. 535 
Gum, chewing, A. M. Pearson . . . . • . . . . . . . . .  58, 659 
Harrows, drills, and cultivators, Roderick 

Lean Manufacturing Co . . . . . . . . . . . . . . . . 58.452 
Hats and caps, Gordon & Ferguson . . . . . . . .  58,582 
Hose supporters and suspenders, combination, 

Kazoo Suspender Co . . . . . . . . . . . . . . . . . . . . 58. 593 
Hosiery, Wellknit Hosiery Co . . . . . . . . . . . .  58,547 
Hosiery, J. Samuels & Brother . . . . . . 58,588, 58 . 646 
Inks, printing, Ault & Wiborg Co . . . . . . . .  58,620 
Insulated wire and cables and insulating com-

pound for electric service, Standard Un-
derground Cable Co . . . . . . . . . . . . . . . . . . . .  58 .454 

Journal, monthly, Metal Industry Publish-
ing Co. . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .  58 652 

Knives and razors, pocket, Wester Bros . . . .  58,509 
Lamps and carbons therefor, electric, H. M. 

Hirscbberg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,488 
Lamps for vehicles and boats, gas and oil ,  

Sibley & Pitman . . . . . . . . . . . . . . . . . . . . . .  58, 453 
Lamps, incandescent electric, General Elec-

tric Co. . . . . . . . . . . . . . . . . . . . . . . . .  58,521, 58, 522 
Lamps, oil burning, R. E. Dietz Co . . . . . . . .  58,499 
Leather, shoe and glove, Surpass Leather Co. 

58.615. 
Magazine or periodical, B .  F. Biliter . . . . . •  
Marshmallows, N ational Candy Co . . . . . . . . . . 
Matches, safety, Nitedals Taendstikfabrik, 

58.616 
58,622 
58,608 

58,540, 58. 658 
Measures. skirt, F. M. De Leon . . . . . . . . . . . .  58.480 
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Gun, field, new . . . . . . . . . . . . . 261 Man descent of 111  Peary'. new polar record . . .  343 
Gun, repeating, of 1688 . . . . .  137 ' 

. . .  . .  . .  . .  . .  . Peat in Italy . . . . . . . . . . . . . .  _ 399 
Gun trials, English . . . . . . . .  378 �:���!'i ��!tron��x i:)a'';�d� : : : : *�� Pepper and salt shaker . . .  _ . .  '32 
Gun, U. S. army . . . . . . . . . . .  1 70 Mars opposition of *383 Perkins, W. H . . • .  : . . . . . • . . . *337 
Guns, erosion of, , .  . . . . . . . . Pharmaceutical industries, Santos Dumont's f1igh� ·���: . *�i� 

186, 226, 231 , 247, 426 Marsh lands, reclama . . . . . . .  42 France . . . . . . . . . . . . . . . .  _ '420 
Gypsy moth, parasite of . . . .  23 �!�k�m����� . .  
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. .  '. '. '. �248: . *�� Photographing colors . . . . . .  , . 263 

Sargasso sea, discover,leS in . 11 0 
"Satsuma, "  battleahipt . . . . .  398 
Science, Anier. Assoc: Adv . . .  23 
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Hair as health indicator . . . .  156 
Hair ,  color, restoration of . . .  231 
Halley and his comet . . . . . . . .  87 
Hand, artificial . . . • . . . . . . . .  *32 
Hay fever . . . . . . . . . . . . . . . . . .  230 
Head gate, portable . . . . . . . . .  '179 
Heart of Rameses . • . . . . . . . .  70 
Heavens in August . . . . . . . . .  *63 
Heavens In September . . . . . . .  ' 151  
Heavens In October . . . . . . . . . .  *227 
Heavens in November . . . . . . . .  ·299 
Heavens In December . . . . . . .  *399 
Heavens, viSible, the . . . . . . . .  *5 
Herculaneum, excavation . . .  388 
Hinge, door . . . . . . . . . . . . . . . .  *368 
Holly wood, change in . . . . . .  302 
Hook, self locking . . . . . . . . . . .  *32 
Hook, two part . . . . . . . . . . . . .  *408 
Horse-power of gasoline mo-

tors . . . . . . . . . . . . . . . . . . . .  246 
Hose support . . . . . . . . . . . . . . .  * 196 
Hudson , Henry or Hendrick . 191  
Humanity and machinery . . . .  156 
Hurricane at Mobile . . . . . . . .  '385 
Hydrolithe . . . . . . . . . . . . . . .  , .  1 37 
Hydrolytbe, for prod. hydro-

gen . . . . . . . . . . . . . . . . . . . .  190 
Hyphens, nse of . . . . . . . . . . .  247 

I 

IIIiteracy in the city • . . . • . • •  
Insulator, new . . . . . . • . . . . . .  
Insulator at Niagara . . . . . .  . 
1t;lsulators, insulating . • . . . . .  
I t;lvention, mechanical, prof . 
Inventions, oddities In . . . . .  . 
II)ventions, profitable . . . . . .  . 
I I;lventions. recently patented, 

1 74 
28 

159 
234 
363 
'32 
328 

14. 33. 52. 72, 88, 1 04, 120 
141 ,  161 , 1 80, 197, 218 ,  236 
252, 270, 289, 309, 329 , 350 

369, 389, 409, 433, 453 
Inventions, recently· patented 473 
Iona naval magazine . .  '325 , *343 
Ireland, new route to . . .  ' . . . .  *262 
Iron, galvanized, painting . . .  307 
Iron In China, manufact .  . . .  319 
Iron, magnetic prop. of . . . . .  209 
I ron, malleable, process . . . . • . 282 
Iron ores, electric smelting . .  22 
Iron pipe cracks, repair . . . . .  67 
I rrigation dams . . . . . . . . . . . .  242 
Irrigation project. Canadian . .  '284 
Island, a new, Bering sea . . . .  190 

Jacques, spring heeled . . . . . . .  429 
Jet propulsion . . . . . . . . . . . . . .  363 
Joint, bed-rail . . . . . . . . . . . . . .  ' 1 1 8  
Jungle, French . .  , . . . . . . . . .  339 
Jupiter, satelJlte of . . . . . . . . . .  323 

K 

"Katorl , "  battleship *47 
Kattea, the . . . . . . . . . . . . . . . . .  210 
Kerosene lamp . . . . . . . . . . . . .  43 
"Kishlma ,"  battleship . . . . . .  .47 
Knob and beJ J  . . . . . . . . . . . . . .  *32 
Kromarograph . . . . . . . . . . • . . .  *159 

1. 
Labor saving devices . . . . . . . .  '425 
Lake basin, Tulare . . . . . . . . . .  339 
Lamp, electric . . . . . . . . . . . . .  1 53 
Lamp, kerosene . . . . . . . . . . . .  43 
Lamp, lusol . . . . . . . . . . . . . . . .  *484 
Land , marsh ,  reclama . . . .  . 42, 47 
Leatber, pliant . . . . . . . . . . . .  175 

Masses, rotating, balanclng . .  ' 196 Photography, color, new proc. 304 
Matter  in a gaseous state . . .  1 1 1  Photometer, new . . . . . . .  ' . . . .  430 
"Mauretania, "  turbine ship *320 PhysIcs, history of, wanted . . 13 
M

.

anuscrip
.
ts, Nubian, discov. 486 1 Piano,

. 

Mathushek . . . . . . . . .  - . .  :217 
Meade, W .  S., death of . . . . .  1 1 9  Piano player, i!lterior . . .. . . .

. 
401 

Me"t, nutritive value . . . . . . .  207 Pioneers of SWISS army .. . . .  _ 212 
Mentha citrata . . . . . . . . . . . .  279 Pipe, iron, cracks, repaIr . . •

• 
67 

Merchant marine ,  British . . . . 130 Pipe, tobacco, novel . • . .  -, . . . .  1 1 9  
Message President's Panama Pipes, sweating o f  . • • . • • . . . •  386 
. Can�I . . . . . . . .  . ' . . . . . . . . . 482 Planet, weighing a . . . .  _ . . . . .  '210 
Metals, melted in San Fran- Planets, trans-Neptunian . . . • 135 

cisco . . . . . . . . . . . . . . . . . . .  299 Plant retardation . .  : . . . . . . .  
*

176 
Meteorological summary Plate printing machme . • . . .  347 

27, 96, 190, 262: 342, 449 Plague, rats dissem . .  , . . . . .  
*
485 

Meteors, recently observed . .  368 Plowing around trees . . . . . . .  196 
"Michigan, " battleship . . . . .  �82 Plowing, steam, auto . .  ' . ' . . . • 251 
Micro-electroscope, new . . . . .  *96 Pocket . knife artist . . . . . . . . . . • 425 
Microphotoscope • . . . . • • . . . . .  *430 Pollen col!ecting device . . . . . . 408 
"Milano, " balloon • . .  _ . . • • . . 386 Porno Indlans, skeletons of . .  2 16  
Milk, sterilizing . . . . . . . . . . . .  382 Porpoise, notes on a . . . . . . . .  ,188 
Milking machine . . . . .  0-0 • • • •  *368 Postage stamp, distrlbnter . . 445 
Mineral water, examina . . . . .  43 Potato ��cohol, G�,rman . . . . .  83 
Minnequa works . . . . . . . . . . .  '214 Potato, Virginia, the . _ . . .

. 
187 

Misconceptions, curious . . . .  _ 346 Power hous�, Port Morris . . • 267 
Monel-metal aUoy . . . . . . . . . . .  386 Power, motIve, 25 1-4 knot . 

*
447 

Mono-rail ,  Behr . . . . . . . . . . . .  358 Power . plant, Niagara . . . . . . .  244 
Moon , harvest . . . . . . . . . . . . .  *262 PrescrIl.'tion, who owns . . . . .  381 
Mo.rtar, a curious . . . . . . . . . . . .  429 Preservlng, vacuum proc,ess, 
Mortar, wooden, Japanese . . .  428 175, 283 
Mosquito brief . . . . . . . • . . . . . 154 President at Panama . :  . . . . • 398 
Moth and fiame . . . . . • • • . . . •  154 Press for concret� bloCkS . • . • 327 
Moths, facts about . . . . . . . . . .  ' 210  Press. for embosslDg . . . . . . . . 347 
Motions, sidereal . . . . . . • . . .  422 PrinCIple, good, pushmg . . . . •  

* 
94 

Motor ambulance . . . . . . .  _ . . .  *172 Pr!ntlng machi,!e, plate . . . . .  347 
Motor boat race, ocean . . . .  463 P rIze, aeronautIc, �eutBch . •  !02 
Motor hoat races on Hudson . 211 Prizefighter, mechamcal . . . .  1 3  
Motor car, independent . . . . . . . 242 problelI! and  solution . _ . . . . .  242 
Motor racing . . . . . . . . . . . . . . .  246 PropulSIOn, ship, jet • . • . . • • •  

*
363 

Motor run by lightning . . . . .  *306 Pufl' box, Improved • . . . . • • • 159 
Motor troubles . . . . . . . . . . . . .  492 Pump, carbonic acid • . . • . . • - • 87 
Motor vehicle test . . . . . . . . . .  283 
Mt. McKinley, ascent . . . • . . . .  445 
Mountain building . . . . . . . .  . 26 
Museum of Monaco . . . . . . . . .  '427 
Museum, patent office . . . . . .  * 100 Quebec bridge . . •  _ • . . . . .  _ . .  '228 
Mushrooms, facts. about . .  _ . .  326 Quinine, making • . • • • . • • . • •  421 
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Science Notes . . . . . .  : . . .. . . .  463 
SCiences, Nat. Academy • • • . .  419 
Scientific research prize . . . . .  388 
Sea , ell'ect on climate . . . . • . . .  130 
Seasickness and the eyes . . . .  86 
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Selden patent, the . .  ; : . . . . . .  63 
Sewage dispos. , Washington . *173 
Sewage, nitrification of . . . . .  227 
Shark, monster • • . . • .  ; • . .  '; . .  *70 
ShelJs, armor piercing _ : • '234, 235 
Ship elevator . . . . • . •  ; ;_ .. : ;  . .  342 
Sblp, propelling _ • . • • • . • . . . .  *288 
Ship "R. C.  Rickmers" . . . . .  *250 
Ships, old, dlsposal . :; ; . . . . . .  5 
Shipping In Antwerp. . . . . . . .  71 
Shoe blacking, electric . . . . . .  424 
Shoe, rim cut, replilr; . . . . . .  368 
Shutter, photo, new �-'�' : . . . . .  425 
Sidot blende, Phosph1ttscence 23 
Signal. railway . . .  : . . .  "!' . • • . •  *327 
Sink hole, Orlando, FIa :: . . . .  23 
Skate, folding . . . . . .  ' . . . . . . . .  140 
Slaughter house, Berlin . . . . . .  *68 
Smelting, electriC, iron . . . . . .  22 
Smoking machine, a " . . . . . . .  *24 
Snelus, George J., death of . . 8 
Soldiers. tin, toy . :' . .  ; . . . . . . .  13  
Sound defiector, p�ano . . . . . . . .  '289 
" South Carolina, " 'battleship, 

*82, *303 
Spark colis, care of . . . . . . . .  423 
Sparks, high · tens.  heat of . . 46 
Species, origin of,· . :real . . . . .  1 7 1  
Specific gravl�y, 1I(i�tance . 46 
Specula, liquId . . ..  '. ' � .. ; . . . . .  487 
Sphere, the magi<;,-. ' • • . . . . .  9, *99 
Sponge fishing, FIorI. 11-' . . . . . .  1 9 1  
Spring, vehicle •

.
. .  :: . . . . . . . .  *"1 40 

Springs, purity, radio-act . . .  269 
Square, try, new . . • . . . . . . . . .  *388 
Star, creation of . . . . . . . . . . . .  *323 · 
Star, fixed, newest . . . .. . . . . .  409 
Stars, variable, new . . . . . . .  _ 408 

Navy, growth of . . . • . . . • .  194, 195 

Stars, variable, - new . i .  • • • • •  467 
Statues, unveiled I/y · elect . .  *366 

"R. C. Rlckmers, "  ship . . . . . ·2i'iO ���!:::bJ'Jf,WI��'ds��tori��� : : : :  ig5 Rabies, transmission of • . . . .  159 Steel in valves and Pllm'ps . . • 196 Navy, U.  S. ,  growth of . . . . .  ' 194 
Navy yard \ success . . . . . . . . . .  298 
"Nebraska, ' battleship . . . . .  *82 
Nebulae, spiral . . . . . . . . . . . . .  *324 
Needles, pOints about . . . . . . .  419 
Nerve impulses, propagation . 4 
New York Central elec. serv . 62 
New York Central terminal . '267 
New York, traffic of . . . . . . . . .  186 
Nickel ore mines . . . . . . . . . . . .  131 
Nitrates from air . . . . . . . . . . .  '250 
Nitrogen, atmospheric . .  242, 347 
Nitrogen, spectrum of . . . . • • .  379 
Nobel prize, Roosevelt 's  . . . .  467 
Noses, reel, treatment . . . . • . .  *308 

o 

Oaks, live, destruction . . . . . .  '385 
Observatory, Greenwich , dan-

ger . . . . . . . . . . . . . . . . . . . . .  102 
Observatory, projected . . . . . .  432 
Ocean waves, size of . . . . . . . .  378 
Office bu!1ding, tall . . . . . . . . .  * 174 
011, wood, Chinese . . . . . . . . . .  381 
Okapi, capture of an . . . . . . . .  4 
Omnibuses, automobile, Berlin 192 
Omnibus lines. automobile . . .  342 
Optical Illusion . . . . . . . . . . . . .  *49 
Ore stamp m ill . . . . . . . . . . . . .  '140 
Oscllla tlons, electric . . . . . . . .  263 
Ovid and land reclama . . . . .  47 
Ox  shoeing in woods . . . . . . . .  *367 
Oxygen tanks, recharging . .  463 
Qysters, · floating . . . . . . . . . . . .  303 
Ozobrome print . . . . . . . . .. . . . .  134 
Ozone generator • • • • • • • • • •  , ; *229 

Race, elimination . . . . . .  211 , *232 Steel Industry, conditions in. 378 R.ace for King's cup . . . . . . . .  * 1 12  Steel, maJJeable, process . . . .  282 Race, GraI!-d Prix . . . . . . . . . . .  9 Steps, trolley car . . . . . . . . . • . •  380 Race, ocean, motor boat . . . .  463 Stones, preciOUS, imitation . 424 Race, "li anderbllt cup . . .  246, '281 Stones. precious, In 1905 . . . .  62 Races, Dourdan . . . . . . . . . . . . 405 Storms, southern ' 467 Races, motor boat . . . . . . . . . .  211 . Stoves, cook, fire-le_:·,. . . . . . .  208 RaCing, motor . . . . .. . . . . . . . .  246 · Street cleaner's tru,,'J!:' . . . . . .  '328 Radio-thorium , isolating . . . .  432 Street lighting, cl9cltwork . . .  261 
::�:��, a��

i
O�ol�� ' ��ti;ity�: 24: Stove, cook, fireless . . . . . . .  *380 

45 Submarines, statistics . . . . . . •  283 Ra�lIum, our knowledge of . .  
' 13

1 Subway, temperature . . . . . . .  242 Ra!1 b�nd, new . . . . . . . . . . . . .  Suga r making In Cuba . . . .  _ .
• 
321 RaIl mIll, motor driven . . . . .  381 Sulphur mines, Louisiana . . .  *80 Ralls eleva. on curves . . . . . .  �30 Sulphur in wood preserva . . .  79 Ralls, guard, subway . . . . . . . . 71 Sun , eclipse of . . . . . . . . . . . . . .  *446 Ralls, steel, large order for 95 1 Sun, shape of . . . . . . . . . . . . . . .  298 Railroad comslons . . . . . . . . .  426 Sun spots and earthquakes _ 283 Railroad, N . .  Y.  C . .  electric Sun spots, cause of . . . . . . . . .  263 

. service . . . . . . . . . . . . . .. . . 62 1 Surgery, railway accident . .  '383 RaIlroad system, our Vllst . .  298 Survey, magnetic, Carnegie . .  3 18  Railroad wre?ks, English., cars
. 

62 Sweeper, str

.

eet, . automatic . .  * 1 39 Railway accld. and surgery . 383 Swimmer, screw propelled . . .  * 158 Railway accident . Salisbury 27 S" ltchboard cement . . . . . . • • 5 Railway block signal leglsla. 78 1 
Railway , Cape to Cairo . . . . .  *361 
Railway coach , quick constr. *81 'I' 
Railway colJlsiou, spectac . •  *30 
Railway, electric, Atlanta . .  210 Tangye, Sir Richard . . . . . . .  299 
Railway, electriC, Baltimore 338

1 Talltalum . . . . . . . . . . . . . . .  261 , 307 
Railway rolJlng stock . . . . . . . .  *472 Tarring roads in France . . . . .  '188 
Railway signal . . . . . . . • . . . .  '327 1 Tarring. road; on large scale -153 
Railway, Tonkin . . . . . . . . . . .  465 TaXidermist, modern . . . . . . .  *102 
Rallwruy, trans-Baikal , . . . .  405 1 Technical courses, Columbia . 408 
Railway wreck, electric . . . . .  338 Te-cbnical professions, de-
Rain circle, Niagara • • • . . • 383

1
' . mands . . . . . .. . . . . . .. . . . . .  463 

Raisin production . . . . • . . . . .  63 Telegraph, printing . • . . . • . .  '178 
Rapid transit 'proposaL • • • • • •  247 Telegrapb , wireless, Lodge • •  *216 
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Telegraphy, wireless, bolo-
metry in . . . . . . . . . . . . . . .  79 

Telegraphy, wireless, confer-
ence . . . . . . .  _ . . . . . . . . . . .  319 

Telegraphy, wireless, In 
earthquake _ . . . . . . . . . . . .  67 

Telegraphy, Wireless, Japan-
ese navy • .  � . • . • . . • . . • • . 226 

Telegraphy, Wireless, Poulsen. *450 
Telephone, wireless _ . . . . .  _ .  243 
Telescope mounting, simple . '230 
Telephony, wireless . • . . . • . •  469 
Teltow canal .. . . . . . . . . . . . . .  _ *266 
Temperature In chemic. work 131 
Temperature of /Subway • • . •  242 
Thermophile fabrics . • . . .  _ . .  ' *96 
Thorium minerals . . . • • • • • • •  190 
Threshing, modern . . .  _ . . . . .  261 
Thnnder and electric wiring . *83 
Tie-bar, Improved _ . . . . • •  _ . .  *408 
Ties, experiments with . . . . . .  196 
Tile making, tropical . • . . . . .  *157 
Timber testing at Purdue . • .  381 
Tis"andier, Alb. , death of • .  302 
Tobacco, from leaf to cigar .  '10 
Tobacco pipe, nove l .  . . • . • .  _ . *119 
Toe-nailing . . . . . . . . . . .  _ . .  . .  . 85 
Toothpicks, reed . . . . . . . . . . .  172 
Torch, incendiary . • . . .  _ . _ • .  429 
Tower, water, new . • • • • • . •  *307 
Track sanding device . . . . . . .  *31 
Traffic of New york . . . . . . . .  186 
Transport. prob. , N. Y. clty_ *486 
Trap, animal . . . . . . . . . . . . . .  *179 
Trolley car steps • • • . • • • • • •  380 
Trolley , improved . . . . . . . . . .  *1 19 
Trout, tame . . . . . . . . . . . . . . . .  306 
Tube, tunnel, completed . . . . •  207 
TuberculOSis, vaccine for . . . .  306 

'Tulare lake basin . • . . . . . . .  _ 339 
Tungsten, alJoys • • • . . . . • . . .  423 
Tunnel, Alpine, and other . . .  98 
Tunnel, Hudson R. tube _ . _ • •  206 
Tunnel to Brooklyn open . • • •  466 
Tunnels, double, Penns. R.R. 278 
Tunnels, East River . . .  _ . . .  _ .  378 
Tunnels, N.  Y city, present 

condition . . . .  0' .  . .  . . . .  . . .  482 
Tunnels, whitewashing • . . • •  *308 
Tunneling by freezing . .  _ . .  . .  22 
Tunneling East river. . . . . . .  'S3 
Tunneling, river . . . . . . . . . . . .  258 
Turbine for navy • • • . . . • • • .  '340 
Turbine, improved . . • . • . • • • •  '13 
Turbine, latest snccess • . •  _ .  318 
Turbine ship "Mauretania" . .  '321 
Turbine vessels 1906. . . . . . . .  5 
Turbines, Westillghouse, navy 227 
Tnrtle trade . . . . . . . . . . . . . . .  *363 

u 

United States. area of . . . . . .  367 
UniverSities, Amer. , growth . 206 
"Unilens" . . . • . • . . . . . . . . . . . .  *484 
Upas arrow poison . .  _ . . . . . . .  492 

v 

Vaccine for tuberculosis . . . . .  306 
Vacuum {ll'eservlng . . . . .  175, 211  
Valve, improved . . . . . . . . . . .  '52 
Valve, stop, safety . . . . . . . . . .  * 1 79 
Vanderbilt cup race . . . .  *263, *281 
Vehicles, commercial . . • . • . .  *97 
Vial, double glass . . . . . . . . . .  140 
Victoria Falls, harnessing . . • •  466 
Vma, Roman, discov . . . . . . . .  308 
"Ville de Paris ,"  airship, 

323, '364 
Volcanic act. and radium . . .  4 
Yolcanlc dust fog . . . . . . . . . . .  230 
Voltax, neW Insulator . , . . . . .  28 

w 

War cart . . . . . . . . . . . . . . . . . . .  428 
Wasblngton, sanitation of, 

*152, * 173 
Waste turned into money • • .  245 
Water, color of . . . . . . . . . . . . .  95 
Water freezing In tubes . . . .  407 
Water, hot, supply to towmi. *190 
Wate�, mineral. exam Ina . .  . .  43 
Water . weHs, and earth-

quakes . . . . . . . . . . . . . . . . .  279 
Waters, mineral, testing • • •  303 
Waterproofing concrete . . . .  24li, 
Waves, ocean , size of . . . . . . .  378 
Weapons. curiouS . .  : . . . . . . .  *428 

. Welch, William Henry . . . . . .  *483 
Welding proc . ,  blow pipe . . .  4 
WeHs, blowing . . . . . . . . . . . . .  1 15  
Wens. vagaries of . . . . . . . . . .  4 
Wesson, D. B . ,  death of . . . .  1 1 1  
Wheel ·and axle, c a r  . . . . . . . .  ' 1 40 
Wheel that carries its track. ' 1 39 
Whltewasbing tunnels . . . . . .  '308 
Window glass, sheet proc . . .  '400 
Window raising device . . . . . .  *235 
Wire-less conference, interna� 

tional . . . . . . . . . . . . . . . . . .  3 19  
Wood oil, Chinese . . . . . . . . . . . .  380 
Wood preservative, snlp.hur 

In . . . . . . . . . . . . . . . . . . . . . .  79 
Words and letters in Bible . •  359 
Wormboles in wood . .  _ . . . . .  387 

Yucca tree . . . . . . . . . . . . . . . .  *308 
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Light Your A.utOIuobile with 

A Month at Our Risk 
Just o rop us a postal 

and let us arrange a 
month's t r i a l  o f  the 
Prest-OoLite system at 
our risk. At the end of 
that time if you do not 
want to keep it your ga
rage man O f  whoever you 
got tlle tank from will 
refund every penny you 
paid for it, and the gas 
you've burned i s  yours. 

Prest-OoLIte l S ready · 
made gas in those hand
some copper tanks you 
see on every good car. 

Simply turn on the gas 
and light it as you would 
any gas light. When 
the tank is empty your 
garage rn a  n w i l l ex
change the empty for a 

full one in 5 minutes. It takes 15 mInutes to get the old 
out-of-date Carbide system starttd, to say nothing of the 
preliminary digging out of the box. for you can't get a steady 
light from a caked-up carbIde box. 

Light from a Prest-O.,Lite tank is bright, clear, strong and 

�
e
i�
d
b;�:s�

ve
���i�:r

s
�: p���;s���tS��t���, .l ike tbe old kind 

Try the Prest-O·Lite system a month, tben take it or 
relect H. 

Wrlte us today, 

The Prest-O-Lite Co. 
Dept.  49,  1 8=24 So. East St. , Indianapolis . Ind . 

A · , 
merlca s 

Flower Garden 
Mother Nature, Father Neptune and a 
kindly climate al l  contribute their  share 
toward making California the " Golden 
State "- a realm of perpetual summer. 

In  a like manner new equipment. appe
t iz ing meals, the lowest alt i tude and most 
sout herly route all contribute toward the 
popularity of the Rock Island's 

Golden State 
Limited 

No other train over any southern route 
to Cal i fornia can compare with it. 
Entirely new equipment th is  season 
electric-l ighted Drawing-room and State
room Pul lmans, Mission-style Diner and 
Buffet-Library-Observation Car 

Send for beautifully illustrated 
descriptive booklet. 

JOHN SEBASTIAN, 
Passenger Traffic Manager, 

Rock Island Lin •• , 
Chicago. • 

O n' 1'eoa t s ,  coa t s ,  vests, pants, and reefers, 
�('hloss Bros. . . . . . . . . . . . . . . . . . . . . . . . . . .  58,G90 

Pail iters'  m ate'rials,  certain named, M urphy 
\' a l'nish Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . .  58,497 

Paillts and p a illtel' S '  materials,  certain 
IW Ill ed, Lo"we Bros. C o  . . . . . . . . . . . . . . . . . .  58, 562 

Paints,  m ixed paints,  and enamels,  Holzap-
fel ' s  Compositions Co . . . . . . . . . . . . . . . . . .  58, 489 

Paper bags, Cnion Bag & Pavel" Co. , 
5 8 , 6 1 7 ,  58,618,  58, 667 to 58, 669 

Puper, certain named, l\littilwaguc Paper C o .  58,607 
1'aper, wrapping alld bag, Detroit Sulphite 

& Pulp P:lIWr Co . . . . . . . . . . . . . . . . . .  , . . . .  58, 638 
Pens. stylogrullbie and fountain, Sanford & 
peri�d

e
il��r:,

t �i �;l�l . '& ' . ('�(.)<: : : : : : � : : : : : : : : : : : : :  ��: g�� 
Pianos, J .  '1'. \Yamelillk & SOIlS Piano Co . . .  58, 647 
Pianos, Lyon & Hpaly . . . . . . . . . . . . . . . . . . . . . .  58, 650 
Pianos a lld organ s ,  D .  S .  Andrus & Co . . . . 58, 603 
Pickle'S and IH'and('d fruits,  Passano & Co, 58,61 1 
Pillows, cushions. auo m a ttresses, Sanit a ry 

FpatlH'r C o .  . . . . . . .  , . . . . . . .  " . . . . . . .  5R, 663 
Pins,  saft'ty, H. B . Clatiiu Co . . . . . . . . . . . . . .  58,441 
Pins,  toilet aud glass-be aded, Abel Morrall 

IJluiteu . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . 

P o n d e r ,  e x p losiY0,  Laflin & Rand Powder Co.  
Pumps, steam ,  Cllion Steam Pump Co . . . . .  ' . 
Punch, George F. He"\yett C'o • • • • • • • • • • • . • •  

Radiators, Americau Radiator C o  . .  

58. 432 
58, 557 
58,456 
58, 484 

5R. 4:H, 58,4:�5. 58,4n, 58, 474 
Razors. sheal's, and }}ocket scissors, knives,  

a n d  manicure blad e s ,  H .  Clanss . . . . . . . .  58,478 
Rubber boots and shops, A k ron Rubbpl' Shoe I saus���s .

. ·G��p;�(:l;t . 'S�l;�;�� ' 
. C�·. : .. .. ' . '. '. '. � � ��:g�i 

: �ausages, .Tolles Dairy F a rm . . . . . . . .  58, 5UO, 58, 648 
: Scissors and sllf'ars. )1. T. Smith . . . . . . . . . .  58, 505 i ShC'etings, J. E. Rpynolds . . . . . . . . . . . . . . . . . .  58, 598 
, Sheetings,  cotton,  Minot, H ooper & Co . . . .  58, 596 i Shpl�tings, shirtings, and drills,  R. A. Suf- I 
, fern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 570 

Shoes, m e n ' R  and boy s '  leather, Barker,  
Bro,>\'n & Co. . . . . . . . . . . . • . . . . . . . . . . . . . .  5 8 , 621 

Shovels. picks,  spades, a n d  scoops, V\�yom-
I ing Shovel vVorks . . . . . . . : . . . . . . . . . . . . . .  58, 472 

Sign�, advertising, I lluminated Novelty ::Uanu-
factuI"ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 585 

Silver lead, o r  plumlmgo foundry facings, and 
pulverized graphite, United States Gra-
phite Co. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  58, 5:31 

Soap, David Brown & Son . . . . . . . . . . . . . . . . . .  58, 438 
Soap, H a s k i n s  Bros. & C o  . . . . . . . . . . . . . . . . . .  58, 44:i 
Soap, V\Tiehle Soap Co . . . . . . . . . . . . . . . . . . . . . .  58, 457 
Soap, .Tobnson & Johnson . . . . . . . . . . . . . . . . . . 58. 46:� 
Soap, Lcvpt· Brothf'rs C o  . . . . . . . . . . . .  58.4G4, 58,4UG 
Soap, N. K. E"'airbank Co . . . . . . . . . .  58, 466 to 5 8 . 469 
Soap, laundry, \Villiam "Taltke & Co . . . . . .  58,4�8 
Soap, liquid, \V m .  R .  Rikpr & Son C o  . . . . . .  58,471 
Soap, toilet, J.  II .  Woodbury . . . . . . . .  58. 459, 58,460 
Spices, A. Sebilling & Co . . . . . . . . . . . . . . . . . .  GS, 66J 
Sporting good s ,  certain named, A. J . Hpach 

Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  58,5��4 
Sputum cups, Aseptic Dl'inldng Cup Co . . . .  , .  G8,436 
Steam regulating devices, pumps, and en-

gines, �.J ason Rf'glliator C o  . . . . . . . . . . . . . .  58, 4D4 
Stpcl, raw o r  in bloeks,  bUl'S ,  sheets, or 

plates, F. Bischofi' . . . . . . . . . . . . . . . . . . . . . .  58,437 
Sugar, S .  E\vurt & Co . . . . . . . . . . . . . . . . . . . . . .  G8. 604 
Surgical bandage'S, �r . Picot . . . . . . . . . . . . . . . .  58, 449 
Sweaters, K a h n  & l\Iossbacher . . . . . . . . . . . . . .  58, 5�l2 
Tea, Acme Tea Co . . . . . . . . . . . . . . . . . .  58, G48, G8, 549 
Tea, Lappin Tea Co . . . . . . . . . . . . . . . . . . , . . . . .  G8,G58 
Tea, S .  C .  Smith & C o  . . . . . . . . . . . . . . . • . . . .  58, 569 
Th read , spool and sewing cotton, American 

Thread Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 573 
T i re prote'ctors, Ad\vear Auto Tire Sleeve Co. 58, G 1 3  
Tobacco, che"\ving, H .  B .  Scott Tobacco Co . .  G 8 . 442 
Tobacco, smoking and cbewing, H .  Rippen . .  58, 4G1 
Tobacco, smoking and chewing, Independeut 

Snuff Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58, 490 
Tobacco twists, Robards Tobacco Co . . . . . . . .  5 8 , G01 
Tools, ,yooden cases a n d  cabinets for, Cleve-

land 'l'wist Drill C o  . . . . . . . . . . . . . . . . . .  , .  58, 635 
Toy stone building hlocks, F. A, Richter . . . .  58, 567 
Turpentine, artificial,  G a rdine r & Percy Co. 58,483 
Type casting and composing machines,  paper 

ribbons or controllers fol' ,  LUllston 1\1ono-
type Maehine Co . . . . . . . . . . . . . . . . . . . . . . . .  58, 64U 

Typewriter ribbons and carbon pappr, 'Vyck-
off, �eamans & B('ncdict . . . . . . . . . . . . . . . .  58, 672 

Typewriter ribbons and pads and earbon pa-
pers, J.  Undpl'\y ood & Co . . . . . . . . . . . . . . . . G8, 6D6 

Vending marbines,  coin controlled,  Shaw & 
Ludington . . .  , . . . . . . . . . . . . . . . . . . . . .  . 

Ventilators, l\IeJ'elJ a n t  & Evans Co . . . . . . . . .  . 
"�ater, aperient, Htandard Bottling Co . . .  . 
"�at('J', drinking, Rtl'a\vbridge & Clothier . .  
'Vatpr.  mineral,  Bnekhorn Lithia Watpr C o  . .  
'Vater,  rniuel'HI s p ring, E .  P .  Sanford . . . . .  . 
\Vhis lQ' ,  R. H. Catp . . . . . . . . . . . . . . . .  58,47H, 
,,' hisky,  Frpi lH'rg & \YOl'kUlU . . . . . . .  5 8 . 4 8 1 . 
"'�hisk.Y, A . �rpnn, .J r  . . . . . . . . . . . . . . . . . . . . .  . 
Whisky, Old "7G" Distilling Co . . . . . . . . . . .  . 

V\Thisky, Sehapfer & Driphorst Co . . . . . . .  . 
,,'"bisky, Shpa-Bocqueraz Co . . .  , . . . . . . . , . . .  . 
,\Vhisky, vVoodford Distillillg Co . . . . . . . . . . .  . 
\Vhisky, 'V. A . Hoss . . . . . . . . . . . . . . . . . . . .  , . 

",7hisky, ,J a s .  R . Ross & Co . . . . . . . . . . . . .  . 
W i ll(,S, H. Obprnaue r . . . . . . . . . . . . . . . . . . .  , . . 
\Yrench e s .  bit braces, and shovels, Russell 

58. 470 
58, 448 
5f.l, 600 
58,543 
58,629 
58, 568 
08. 477 
58. 482 
58, 496 
58, 498 
58, 503 
58. 504 
58,510 
58, 530 
58. 556 
58, 564 

& Envin M a u u faeiuring Co . . . . . . . . . . • . .  58, 502 
X-ray tubes, H. G reen . . . . • . . . . . . . . . . . . . . . . .  58, 440 

LAB ELS . 
"Black Devil,  n for hosiery, Seder Brothers 1 3 , 274 
" Ga n a rgua , "  for canned corn, 'Vayne Count�· 

P l'('f3{'rving C o  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 , 264 
"Georgp Eliot . "  for sauce alld catchup, R .  

J .  Smith & Sons . . . . . . . . . . . . . . . . . . . . . . . .  1 :1 , 262 
"Indian H a i r  Rpstorpl', " for a liquid h a i r  

t o n i c ,  L. B e r d y  . . . . . . . . . . . . . . . . . . . . . . . . 1 3 , 266 
"Lemai,·1' Paris, " for opera glassC'R, Baille-

Lemail'f) et li'ils . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 277 
"Pru�sian Stock Tonic, " for stock tonir.  G.  

B. Phipps . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 . 2 67 F. S A  R N E S -----_ ' ·S k iddoo . "  for a ca rd game, C. H. S m i th . . 1 ,1 , 278 

E L E V E N " I N C H  SC R EW "RylvRn , "  for soap, Armou r  & Co . .  1 3 . 2GD to ] :1 ,272 
"Thrpe �l imlte Plum Puddin g , " for plum pud-C U TT I N C  LATH E ?ing,  A : T. K lIapp . . . . . . . .

.
. . . . . . . . .  : . .  1 :1 . 265 

For foot or power as I " U Illon Mamlla No . 1: " for mamla \\Tappmg 
wanted. Has power paper, Gray, I�w Jllg & C o  . . . . . . . . . . . . . .  1 3 . 276 
cross feed and com. " U n ique rrypewriter Ca rbon , "  for typp\Yritf'l' 
pound rest. A strictly earbou pa per, O. R. B rown . . . . . . . . . . . .  1 3 , 275 
high grade. m odern " U no, i s  a Life PrpseI'ver, " for a medidnal tool. Ask us for pri�t. ('ompound containiug soluble sulfur, Em-e!i matter. DeSCrIptIve pire Soluble Sulphur Corporation . . . . . . . .  1 3 , 268 CIrculars np on req u est. " Violet Talc Powder, " for tale pO\vder, Col-
B. F .  BAR N E S  CO. gat£' & Co . . . . . , . . . . . . .  , . . . . . . . . . . . . . . . .  1 :1 ,273 RurOp�I?(It����' l�!I·Qlleen ' " 'V al�p l" R

� 
Cl ub "\Yhiske.'i', " for "\vh i s k y ,  L. 

\'let";a St .. London, E. C. " .  " alker . . . . . . . . . . . . . . . . . . . . . . . .  1 3 . 261 
----------------------------- "'Vinsom , "  for ('anlled corn, 'Yayne County 

TRADE MA�KS 
DESIGNS 

COPYRIGHTS &C. 
- Anyone sending a slretch and description '-'lay 
quickly ascertain our opinion free whether. an 
invention is  probably patentable. Com munICa· 
tiOIlS strictly confl denttal . HANDBOOK on Patents 
8

e
��l�'�rs ?i�:� �g�g��Ii°Ktt

e
�g

r
�gc��

t
:e��ive 

special notice, without charge, in the 

, $ti¢tltifit Jlm¢ritan. 
A bandsom ely illustrated weekly. I,arllest cir
culation of any scientific journal. 'l'erms. $3 a 
year ;  four wonths, $1. Sold by all newsdealers. MUNN �� CO.361 Broadway, New York 

Br .. nch Olllce, 62D Ii' St •• Wasbington. D. C. 

IH'pserving Co . . . . . . . • . . . . . . . . . . . . . . . . . .  10, 26�1 

PRINTS. 
° M e n ' R  a n d  B o y s '  �\ pparf'L " for m('n' s and 

boy s '  appal'Pl. H. C . Lytton . . . . . . . . . . . . . .  1 , 862 
"�lotor Baek . BicYf'IC' Pln;dng Cards, " for , 

playiug' ('u l'{l s ,  L uited Statrs Playing Card 
('0 . . . . . . . . .. . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 866 

"Quick Rl'lHlil' , " fot' pumps,  Red Jacket Manu-
facturing Co . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  1 , 864 

" Ru st1prH, " for l)la�villg ('urdl-'. vVillis W .  Rus-
sell Cal'd Co. . . . . . . .  . .  . . . . . . . . . . . .  1 . 86:5 

"Sapolin V U I'nish Htaill , "  for varnish stain,  
Gt'I'Rtpudol'i'PI' Bros.  1 , 867 

"So Easy to Fi x , "  fot' pumpR,  Ikd .Tacket 
Manufacturing ('0 . . . . . . . . . . . . . . . . . . . . . . . .  ] , 863 

A priuted copy r,f the specification and druW'ir(� 
of a ny l1atput jn  th�� foregoing list, or any patpil l 
in print iSSllt'fl ::;illce 1 863, 'IYi ll be furnished from 
this officC' for 1 0  cents, provided the name and 
number or the patent d e s i red and the date bb' 
dven. Address Munn & C o . ,  361 Broadway, New York. 

Canadian patents may now be obtainpd by the in
v£mtol'S for allV of the i:c.vcntions ni',med i n  the tore� 
going ]Jst. "For terms snd fut·ther pa rticularM 
oddre8. Munn & Co. , 361 Broadway, New York_ 

$15 " G  E U "  Adding Mac h i ne 
1 ". Free IO-Oay Trlal. We Pay Ex

pressage, Has a Resetti ng Oev ice 
that clears the dials to zero instantly. A High-Grade 

n.lechanical ProMuction. Does the work of high-priced nlach ines. 
Handiest thing a n  engineer can own. G reat for outdoor work. 
Carried in your pocket.  Guaran teed for two years. Catalog .Fn'('. 

AutolTlatic Adding Machine Co., 47 5 Broome St., N. Y. City 

LET US  BE , YOU R:  - F1UTORY 
WRITE FOR ESTl MATE ON A N Y  ARTICLE . 

, Y O U  WANT MAN U FACTURED 
STAMPINGS, M ODELS, E X PER.  WORK W R ITE FOR FREE BOOK LET 
T H E' C LO S E  M ACH INE &. S T A M P I N C  CO.  ,g·70 H " m ilton St.,  C leveland, o .  

" K���.E " B A L L  B E A R I N O S  
For thrust or weight 0'" both. X 0 fitt.in�, jUMt pu�h them on. All �izc'" 1-4 in, Shaft and up. 10 ct�. in Stamp !ill lor �nmple!!l. 

P R E S S E D  S T E E L  M F G .  CO .• 5 4 5  The B o u r s e .  Phl la .. Pa. 

l·f ..... �a'l:J.LlD C orliss l:l1gines, Brewers l..'!.l� a n d  Bottlers ' Machinery. T H E  VITJTER 
• •  MFG, CO .. 899 Clinton St .. Milwaukee. Wis. 

M R A I N V E N T O R 
Send us your models or drawings for our lowest prices. 
We can deve1ot1, perfect 0 1  manufacture Jiour invention. 

MONARCH TO!)L CO., 128 Opera Place, Cinclnnati, O. -

MODELS & E X P E R I M E N T A L W O R K .  
Inventions developed. Special .\Jachil1ery. 

E. V BA l l lA H D .  24 F r a n kfort  S t r e e t . N e w  Y o r k .  

RUBBER Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS & CO., 228.229 Soutb Street. New York 

GEO. M. M AY E R , 1131 MONADNOCK, CHICAGO 
WORKING D R A W I N C S  

-------

Write to-day, mentioning tb '-' SCIENT1FIC AlHERJ(, AN and we will  sen d  you FREE b y return mail  our i m 
menRe cat alog and pri ce list o f  b u i l ding- material u.;:ed 
in th e construction and furnislJing of th e famous World'� l!'air rl' Y R O L E A N il lJ P S  ( erected at a ( ost 
of $1 000,()()O) an d the mammoth "t .  Louis C O L 1 ", E U iU  
A N D  iU U S I V  H A  LL. 'l' h e  fo i lowing i s  a parti al 
list of the mal e l·ial taken from these fa mou s b uildings 
which we are oflering at ON E-f1.A ). F T H E  
O R I GINA L (: OS'l' : 

1 0,000.000 feet of lumber lal i  dim en sions. ) 12.000.000 brick _ 
t . O US , U O O  feet of pipe ( all sizes ; lead and Iron.) 500 'l oilets. 100 Lavatories. 
:i� OO() Connnon () h airs. 
a . OOO Dining I-toom ()h airs. 1 ,000 Dining Tables. 1 00 Solid Oak Fancy Tables. 1 00 Leatber-!"leated C b airs. 
Electric Wi otors. 
Insula e d  W ire. 
Electric J,igbt B u lbs. 
Electric Fans. 
Bl owel·s. 
R adiators. 
BoH ers. 
H eating Pla.nt. 
Ru bberoid, Tile, Slate and Steel Roofing. 
Plate « "ass. 
W indow Frames and D oors. 

EVE R Y T H I N G  GU A RA N TE E D  A N D  Y O U R  
M ()NEY REFU N D ED IF Y O U  A R E  1'I'OT 
T fI O}t O U H H I.Y S A T I S F I E D .  References ; lIer
chants Laclede Natl onal Ban k .  St. Louis, or any com
mercial agency. Get our catalog and price list to-day 
an d save money. 

ST. lOU I S WRECK I NG  & S U PPLY  CO .  
3825 Manchester Ave . ,  St. L o u i s ,  Mo.  

DRYI N G MA CHIKES. For Sand, Clays, ::vIinerals. Wood Pulp, i ------------------
Fe>-(D;"n;, Chc mka)" 0,,,, G" ,mnd SDk, Rud "lka WATCHMAKI NG and other Gmnul"ted "lated"I,. S. E .  WORRELL, HANKIBAL, MO. LEA R N �� ' S C H W E. R D T L E:  S TA M P  C O _ � STEEL  STAM P S ,  L ETTERS & F I G U R E S  B R I D G EP O RT C O N N .  

Specia lt ies & Patents Boughtand Sold A.meri('an Commerce & Specialty Co., Inc., 93 Dearborn St., Chicago 

Experimental & Mode l  Work Oi". &; advicejrce. Will. Gardam & Son. 45-51 Rose St,N.Y 

Dies, Tools, Models and Special Machin-ery. �,:��,"::O���:/,::,,, ;e",,' HOEFT &. MOORE,  Ch icago, U .  S.  A. (,HT ] C E  &5 51 F I n "  AVEN:!JE. WORK!>. lr<DrM<A � F R A N K Ll '"  STREETS 

1 O�: �P!fiJ.�y�,!�� � !J�.c!.rl��� ����� 2. A Telephone. 1:�. A Talking l\lachme. �7. A J ump Spark Coil. Send tor Complete List. BUBIER .PUB. Co . . Box S,  Lynn, Mass. 

NOVELTIES Be PATENTED AR1'ICLES MANUfACTURED BY CONTRACT_ PUNCHING DIES, SPECIAL MACHINERY. E.KONIGSLOW STAMPING & TOOL WORKS, CLEVE L A ND, O. 

MASON 'S  NEW PAT. W H I P  HO ISTS 
save expense and liability incident t o  Elevators. Adopted by principal storehouses in New York & Boston 

Manfd. by V O LNEY W. MA SON & CO., Inc. 
1>}'ovJdenee. H. I., U. s. A. 

1\1KME PLATES-STEEL STAMP�· nJ.;'ttMPlOYE£ OOECKS,KEYTAGS &BADGES ' V 
" U . RO BBINS MFG.CO. ·58 KNE E LAND ST. 
SEND 'FOR C'A1l'iThGUE .. · · · S OSTON. MAS S .  

m �n��'�k�!Lg�����:!�J�: 
25c, Parlor Tri cks Catalog'le, free. 
MAR'l'lNKA & CO . . 11frs . . 4!J3 Sixth Ave., New Y ork . 

Von Welsbach, 
Bessemer, 
Nobel, and 
Bell 
each of 
scientists 

these great 
tells his 

own story of the in
vention that made 
him famous 
z'n GEORGE ILES' 
latest book 

I nventors 
a t  Wo rk  

Illustrated from Photographs 

USE THIS BLANK : 

We teach it tborough l y  in as many months as it 
formerly took y eal s. D oes away with tedi ou s apprert
ticeship. .Jtloney eaTlJed wh ile studying. Positi ons se .. 
cured. Easy terms. Send fqr cata l og. 
S,!,. LO L l S  WA'J.' C IU I A ld :-' G 8CnOOI�, 8t. LouJ., )�o. 

LEAR N PLU M B I N G  A few m ont h s ' Ill-
struction at onr scll o L i  

under the supervision of expert plumbers w i l l  ena b l e  
y o u  to earn regular plumber's wag.es. We �ave .a 8p�qial 
departm ent to aid 'Jur stu d ents In SecurIng a pO'-;ltlOn 
after graduating. -Wr ite to-day for FREE ILLUS
TRATED CATA LOG U ru .  ST. LOllI!" TltA IJ E 
SCHOOL, 3972 O live Street, !'it. j.onis, llI o. 

I "' (NTO RS We manufactru-e META L SPE. 
ClALTIES o� all  kmds. to orct�r; 
largest eqm pment: lowest prIC� 
es. Send sampl e or 

model for ]ow estimate and best expert advice F REE  
'l'UE EAGL E TOOL (�O . •  Jh�I)t. A .  t ' i n einllati, O. 

ij'i:r$�'1�ni4it_ 
A n  the Sta.nda.rd 1fIach ines SOI,D o r  RENTED ANYWIIEI 

M'f'r·s nTREISTAL APPLIED on pri4: . Write for U Cat." 
202 LaSalle Slr •• t, �HIIJAI 

How to Construct 
An Independent I nterrupter 

In SCIENTIFIC A�lERI('A N SCPPLElHENT. 1 6t5�  
A . Ifrederick Col l i n s  describes ful ly and clear l y  with 
the belp of good drawings how an independ en t multiple 
interr upt er may be COllstructed for a large ind uction 
coil. 

This articl e  shoul d be re'? d in c()llnectivn with 
:Mr. Collins ' arti cl e in �CIENTIFIC AMER1CA"S S r; PPLE
M l!lNT, 160ti. U How to {;onstruct a 1 00.JU l e  
Wireie.s Telegraph Outfit." 

Each R upplement co" ts 10 cents j 20 cent s t o r  the 
two. Order from y o u r  newsdealer or from 

I MUN N & CO • .  3 6 1  Bro�dway , New York 

ALEXAN D E R  GRA.:!�M 
In\'entGr at the tele 

D O G BI,EDAY, PA GE & C O  . . 133 East 16th Street. New York City . Please send n, 

George Iles' " Inventors at Work , "  for which I en close $2.00. 

J\;�ame _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ."l ddr('�s 
s. A . . 12.  ' 06. 



500 Scientific American. 

Rubber Elevator & 
Conveyor Belting 
FOR C O N V E Y I N G  AND L I F T I N G  
BROKEN STONES, COAL, COKE, WOOD 

P7JLP, GRAVEL, SAND, SUGAR, etc. , etc. 

SPECIAL CONSTRVCTION 

EXCEPTIONAL QVALITY 

NEW YORK BELTING & 
PACKING CO. , Ltd. 

91-93 CHAMBERS STREET, NEW YORK 

CHARTER -- . 
Statlonaries, Portables, Holsters. Pump· 
ers. Sawing and Boat Outfits, Combined 
with Dynamos. 

Gasoline.  Gas, Kerosene. 
Sena for Cataloaue. 

State Power Needs. 
CHARTER GAS E N G I N E  CO., Box 1 4 8 ,  STE R L I N G , ILL. 

Scalos All v

.

arieties at lowest Prlces. Best ltallroad 
U Track and 'Vag-on or Stock Scales made. 

Also 1000 usefu1 artIcles. including Safes, 
8eWlng liach-ines, BiCYCles, Tools. etc. Save 

Money. Lists Free. CHICAGO �CAL" co .. Chicago, Ill. 

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

I P R E PAR E D  , R . H .  M A RTI N ,  
ASBESTOS FIBRE OFFI C E ,  ST.PAUL B U I LD I N G 
for Man ufactu rers use 220 B'way, New Vork. 

THE DIAGRAPH 
(Trade Mark Registered) 

The I m p roved Ste nci l Cutt i ng Machine 
Pi�� a&:;!�r��:l ��;it

n
�o

i
�srd

o
e��::�

p
. 

,J ust a �: rd wi1' ,., ri nf" ou � fr{'· 
ili. lt�Lrtt.tel.\ IJOUkl,,,a, describing thh 
Dmgraph and our H No Error " Sys
tem of shipping goods. 
10 N. t::r�:!.!ot�ial:'Blo�is��: S. A. 

S TEA M US ERS 

aalnfiow Packing 
The original and only genuine 

red sheet packing. 
The only effective and most 

economical flange packing in 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 length of each roll. 

Manufactured exclusively by 

PBE�LESS �UBBE� flFG. CO. 
1 6 Warren St., New York 

M ullins 
S h e e t M e t a l  

S tatuary 
Unequalled 

for 
Architectural 
Adornment 

Higmy artistic ef
fects that are exceed
ingly d u r a b l e ,  and 
that cost much less 
than cast or sculp
tured work. 

Com plete illustra
ted cat alogue mailed 
on request. 

W r i t e  f o r  e s ti
mates o n  all kinds of 
sheet metal work. 

The W. H. Mullins Co., 

203 Franklin .street 
Salem, O. 

The Greatest 
M a c h i n e  • t n  

Model H · 1907 
It's the motorist of expenence who most quickly recognizes that scien. 

tific design, and workrna,nship s o  pre. 
cise that all vital P3:rts are made to 
gauges which d o  not allow a variation 
to exceed a t h o usandth part of · an 
inch , produce t h e  highest degree of 
perfection and e ffi ciency in an auto
mobile m otor. This, combined with 
utmost care in the production of 
every individual piece of the entire 
car, makes this 
new 

rem arkable 
for its smooth and per .. 

fectly-balanced action, its ease of 
control, its comfort of ridi,ng . 30 h. p . ;  
S O  miles a n  hour ; $2,500. A demon
stration will  surprise you. 

Vea/er's name and booklet N sent on request. 
Other Cadll\acs are : Runabout, $800 ; 
I.Ight Touring Car. $950. f. 0 b. Detroit ; 
lamps not included. 

CADILLAC MOTOR CAR CO • •  DETROIT. MICH. 
Member A. L. A. N. 

Pulverizing 
t h e  W o r l d  

Used Wherever Portland CeIUent Is Made 

Over 50 per cent. of the Portland Cement manufactured in the United States 
to.day is ground in the Griffin Mil l .  

THE GRIFFIN MILL PULVERIZES MORE CEMENT THAN THE COM
BINED OUTPUT {IF ALL OTHER MACHINES USED FOI{ THIR PU1PCSE. 

Thoroughly tested i>y continually successful and constantly increasing use dur
ing the past s ixteen years. 
Portland Cement Clinker reduced from Yz inch to required fineness in one oper. 
ation, with no auxiliary apparatus. No other machine made will  do this. 
Buy the GRiffiN MILL and get the BEST. I t  holds the world record from 
every standpoint. 

Send for Catalogue and full inforIUation. 

BRISTOL'S 
Recording Instruments 
For ll���r[i�'y T:�rle::.!��� and 

J Nl'!URE SA FE & E C O N O ;U I C A L  
OPERATION n BRADLEY PULVERIZEI{ COMPANY, 92 State Street, Boston " 

C---------------------, 
Write for Catalog T. stating conditions 

T H E  BRISTOL CO.,  Waterbu ry. C o n n . ,  U .S .A .  
N o w  York, 1 14 Liberty Street Chicugo, 753 Monadllock Building 

Bausch & Lomb 
Prism 

c t?��l: \&f��!"' !!I�l�ass������ be 

ji r 1: !1 ·! :1 used more than they are. 

i i ;  ! � : They are the extra sense �J'! �i\'�·-;.·.:�;:;�����:i-!���f7�:�\ that brings the out-of-reach 
'. . � into easy view. 

---� Bausch & Lomb Prism 
Binoculars are as different 
from the field glasses of our 

fathers as the modern rifle is from the flint lock. If you travel, 
bunt. or follow the sports, one of these little glasses of giant 
power will be worth its weight in gold to you. 

SEND TO-DAY FOR DESC RIPTIVE CIRCULAR 
B A V S C H  & L O M B  O P T I C A L  C O .  

Rochester. N .  Y. 

A New-Most Exhaustive-and 
Comprehensive Treatise 

ON 
I !��,,��,�"�, ,! ���! 
rated .horse power, economical in fuel and the use of 
oil, free from the necessity of repairs and so con. 

S T E E L structed as to endure ill
. 
definitely. 'l'hese power essen

tial. apply in a high degree to tbe 

I H ( GASOLINE 
• • • ENGINES 

Its Metallurgy 
and Mechanical 
Treatment 

UNIVERSITY 
SHOE 1 

( Trade-Mark. ) 
Heaviest oily grai I). l eather�tan col* 

ored. Watertigh t construction. , Com
fortable and nea'r t f  indestructible.· 

Send for pamphlet . . . -
J. P. TW ADDELL, 

1210.1212 J\larke t St., Philadelphia 

........................... � 

: AND SET : 
• THE Nail can be drlven where the hand cannot reach • •  
• Don't pound your fingers. 85 eentM buys it all. • 
• Order to-day. Catalogue No. 17 B of Fine Tools free. • 

NEW YORK 
CHICAGO 

BOSTON WASHINGTON 
SAN FRANCISCO 

By Harbord and Hall 
IN THE METALLURGICAL SERIES 

, i INA1L HOLDER! 

• THE L, S. STARRETT CO., • - Ath o l , Mass. 4!> 
In addition they are adapted to every power use and • • 

requirement. They give perfect satisfactlOll under •••••••••••••••••••••••••••• proper instalment. 
WM. H. BRISTOL EDITED BY 

Electric Pyrometers W. ROBERTS .. AUSTEN 
Portable a n d  Switchboard Forms Containing 7 5 8  pages, $9 00 c�:N'ai:�i,"e;ge�;��e.

F. G�����:f:!'dAtC� 37 folding plates. 100 
",lve s,�tisfactlon, Send for Circulars. micro - secti(lns from • 

. photographs, and 270 W m .  H. & I [ st o l ,  4 5  Vesey St . , New Yo rk illustrations in the text NET 

They are made in severaI 'Mtyles--Horizontal ( like cut 
here shown) ,  Stat ionary or Portable, 4, 6, 8, 10. 12, 15 and 
20 horse power. Vertical, 2, 3 and 5 borse vower. 

Buying an I. II. C. GasolIne Engine puts you ri�ht and 
keeps you right on the pm"'�r question. A complete in. 
vestigation of these facts will serve your intE:'rr·st weH. 
Better begin at once by writing for our engine catalog. 
I nternational Harvester C o m pany of A m e rica ( Inc.) 

7' C llOlll"Oe Street, Chieago, 111� . 

BABBITT METALS.-SIX IMPORTANT 
formulas . . SCIENTIFIC AMERICAN SUPPI,EMENT 1 1  !J3. 

J. B. LIPPINCOTT CO. a���M� c�':,�d f���a"
t
�:;'JJ

e.
Munn & Co. and. all news. 

Publishers Phi1�delphia 

, ! -----------��I I .G:iant To Know 
k,. something a b o  u t a particular 
, rrool, or Toolso 'I'his 950 page, 

cloth-bound Tool Catalogue No, 22 tells you all you need 
�htn�ITu�����o�!e'Jt t���h�a�I 
i:�����:$i��b��h �o��:�lf�S:t 
back frcJm the first $10.00 pur
cbase you make from us. Write 
for it to-da,. 

MONTGOMERY & CO. 

105 Pulton St. , N. V. City 

W.ELL DRILLING 
Machines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate tbem easily. Send for catalog. 

WILLIAIUS BROS., Ithaca, N. Y. 

THE Nulite X"r� Lamps 
F or JIome, Store and Street 

We also manufactme Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CE:NT. No 
'Vicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGlrf, Exdusive territory to good agents. @",WriLI: [cr 
catalogue and 'Prices. 
Chic"no Solar Li�hI C(Jo ne�. G. C h iCa£lC 

No. !% You flay be a Good Judge 
of Horses 

But when it comes to a Drill, i t's 
safer to think of the name 

Goodell-Fratt. 
A special v ise is furnished with thiS 
Bench prill. The jaws open two 

inohes and operate on a right
band and a left-hand screw. 
List price, $10.00. Write for 
discounts. Catalog.ue free. 

G OODELL-PRATT CO M PANY, G reenfi e l d ,  Mass. 

A M O N E Y  M A K E R  
Hollow Concrete Building Blocks 
Best, Fastest. Sim'plest, Ch'eapef'ot . ����iII Machine. Fnlly gnaranteed.' 

" THE PETT YJ O H N  CO. 
615 N. 6th Strel:t, Terre Haute. Inc.  

" Economo " Emery Wheel Dre'sser 

� SIze 12 in. , l\Iade of 
� .  . * :h"e����= 

Economo hCombuut.tion" Dres!!'Ier ly as bard 
as the mack Diumond. 
Wil l true or shape anv 
wheel except the \"ery 
hard and carborundum. 
The II Combin.ation " is the r o u g h i n g  tool 
placed in the handle 

endof "Econom.o." Sendfor clrcnlar. Dresser sent on 15 days' trial. 
INTERNATIONAL SPECllLTY CO., 360 IIolden A,oe" Detroit, Mlcb. 11-.. IIMETDIL IPl"�f:r.." � Y C·H·B ESLy. a CG. . 

IJ' IfHAV£·,A-HOT-cD IT- e·H I CA & O · U" U·.·'" 
us to �l South CUnt.on �t.ree� 




