{Entered at the Post Nftice of New York, N. Y., ar Second Class Matter. Coprrichted, 1891, by Munn & Co.)

A WEEKLY JOURNAL OF PRACTTCAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES,

Vol. LXILV.—No.
ESTABLISHED 1845.

S.J

NEW YORK, JANUARY 1%, 1891.

[33.00 A YEAR.
WEEKLY.

We illustrate on this page a remarkable explo-
sion of a locomotive boiler. It occurred at 6:30
A.M., December 19, 1890, at Wallingford. Conn. The
engine was an old one, having been built 29 years ago.
It was engaged in hauling freight trains, and was the
property of the New York, New Haven and Hartford
Railroad, doing most of its work on the Hartford
branch of that road.

At the time of the accident it was pulling out a train
of freight cars from the station, with the throttle full
open and reversing lever dropped down, but was only
moving slowly, as it was just starting. The engine had
barely passed the station when the explosion occurred.
Its violence is shown by the fact that it was heard at
a distance of several miles from the scene. Itis assert-
ed that the noise was perceived «ix miles away in each
direction.

The outer shell was torn away in an irregular band
or zone, after the accident pieces being found thrown
in different directions. The tubes were bent and dis-
placed, but few were drawn out of the tube sheets.
The connecting rods, main rods, and side rods were
bent, the front driving axle was broken, and the cab
was demolished. No signs of low water were reported.

The rails under the engine were spread seven-eighths
inch ; the fence near the track for about fifty feet was
blown down. Glass in all the houses near the scene
was demolished, and bricks were thrown from a chim-
ney 300 feet away. After the explosion the engine ran
150 feet and stopped.

At about the same distance was a house, shown in
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the smaller illustration. The sand box of the engine
was blown high in the air, and descending struck the
roof, as shown. The cover, which accompanied it up
to this point, fell off, and was found outside of the
building. The box went through the roof, falling on
one side of a partition, on the other side of which two
children were in bed. A bushel of the sand which it
had contained entered the house with it.

The engineer was blown off to the left of the engine
to a distance of some forty feet. Thus he must have
crossed therear of the engine, as his post ison the right
side. As the engine was stopping the fireman fell out,
dropping near the engine and on the engineer’s side.
Thus each man left the footboard on the distant side,
the two occupants of the cab crossing eachother in
their flight. Neither was fatally injured.

The engine was No. 69, built by Danforth & Cooke.
It was a soft coal burner with 16 by 22 inch cylinders.
The boiler plate was 14 inch thick, and showed no sign
of corrosion. The cause of the accident is unknown.

—_—————a - ———————————
The Famous Death Valley in Colorado to be
Explored.

From The Telegram we learn that Secretary of Agri-
culture Rusk has been some tune engaged in organiz-
ing an expedition to explore the famous Death Valley
in Colorado. This regionis a veritable terra incognita.
The heat there is so intense that dead animals do not
decompose. Water in the valley is unknown, and the

expedition will carry water and food for mules and
men.
able to survive the expedition.

It is a question whether the animals will be
Two of the chief bot-
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anists of the department are at present working their
way into the valley from Southern Nevada, while an-
other expedition is on the march from Southern Cali-
fornia. The two expeditions are expected to meet, if
nothing goes wrong with them, at a point previously
decided upon in the valley. Professor Merriam will
leave in a few days to take charge of the expedition.

There is reason to believe that there are rich gold
and silver mines in the region named. A story is told
of an adventurous miner who some years ago pene-
trated into the valley and found the skeleton of a
miner. A wooden pail was lying near it, and in it a
chunk of gold of great value. On his return to Cali-
fornia he showed his find to a group of miners. Their
cupidity was so excited that, other means failing, they
tortured him to make him confess where he had found
the gold, believing that he had discovered a gold mine,
tbe location of which he would not reveal.

The scientific mmen with the expedition will map the
country and procure specimens of such animalsard in-
sects as exist there, if any do exist. Secretary Rusk
regards the expedition as of great importance.

>

BraAss is, perhaps, the best known and most useful
alloy. It is formed by fusing together copper and zinc.
Different proportions of these metals produce brasses
possessing very marked distinctive properties. The
portions of the different ingredients are seldom pre-
cisely alike ; these depend upon the requirements of
various uses for which thealloysare intended. Peculiar
qualities of the constituent metals also exercise consid-
erable influence on the results.
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STUDENTS OF AMERICAN HISTORY.

History reposes on authenticated facts as proved by
living witnesses or written records. To gather and di-
gest such materials demands critical and painstaking
investigation carried on with as much freedom from
prejudice as possible, by 1nen qualified to see and ac-
cept the facts of politics, society, and religiouslife just
as they really are. This task has been made difficult
in our own country by the acrimony of party strife,
the overwhelming mass of new materials and fresh dis-
coveries launched upon us continually, and the innate
tendency of a free and vivacious people to deal in ex-
aggeration of former or passing events. In order to
rescue the important facts of our own history from ob-
livion, to sift out facts from traditions, to arrange these
facts under the discriminating eve of trained observa-
tion, and to teach aright the vital lessons that inay be
drawn from them, the American Historical Association
was organized, which has just held its seventh annual
meeting in the city of Washington, with a large array
of distinguished names and a long series of extremely
interesting papers and addresses.

The inaugural address prepared by the president,
Hon. John Jay, LL.D., of New York City, was read in
hisabsence by Hon. Wim.Wirt Henry, of Richmond, Va.
He claimed that the national importance of the work
done by the society, and its improved metheds of study,
had been properly recognized by its incorporation with
the Smithsonian Institution, and the generous privi-
leges accorded as to collecting materials, m:aking ex-
changes and distributing reports. But he also la-
mented our being yet so far behind European students
as to justify Professor Emerson’s caustic remark that
‘“ history has been taught very badly in Ainerica, or
rather, to be honest, it has hardly been taugzht at all.”
We are surprisingly forgetful of historie lessons, and
too much importance cannot be attached to what is
now being done by this association, and by such aids
as those furnished by Harvard, Yale, Cornell, Colum-
bia, and especially by the Johns Hopkins University,
to give true historic expositions of the principles and
policy of this republic as exhibited in congressional
acts and judicial decisions. From these high sources
the lessons go down to the common schools, so that
everywhere the demwand arises for new histories and
historic primers, by means of which the young Ameri-
cans shall be taught in a way at once correct and attrac-
tive the plain, homely facts of our governient, the in-
telligent principles underlying not only the Magna

Charta, but also the Bill of Rights, the Declaration of ;

Independence, the United States Constitution and its
amendments, to which may wisely be added the local
coloring supplied by the annals of their own immedi-
ate neighborhood. The surest way of preserving the
American spirit in its purity and manly strength will
be by the truthful and earnest teaching of American
history to American children and youth in our schools
and colleges. We may wisely ponder President Harri-
son’s significant question: ‘* How shall one be a safe
citizen who is not intelligent ?”” Nothing will wore
certainly develop and control the growing brain power
of our country than the faithful and impartial lessons
of history.

The papers immediately following President Jay’s
address were devoted to Canadian history. Dr. Bouri
not, a member of the association, and clerk of the
Canadian House of Comions, claimed that the Do-
minion of Canada is no longer a ‘‘ province,” as styled
by Secretary Blaine, but is rapidly becoming an inde-
pendent power, with a vast territory, an intelligent
people, and a magnificent future of its own in a line of
national development diverging more and more from
that of this country. His protests against what he
termed the extraordinary pretensions of the United
States, e. g., as to the lines of international boundary,
the fisheries, the Behring Sea, ete., seemed liable for a
moment to endanger the peace of the meeting. But at
the right moment Senator Hoar arose and poured much
oil on the troubled waters, disclaiming any wish on our
part to bring Canada into the sisterhood of States till
she could come in willingly, denying any spirit of con-
quest, and asserting that the boundaries of the two
countries that marched side by side for 4,000 miles
must compel them to the closest relations of amity and
colninerce.

New material was adduced by Prof. Rand as to the
New England settlements in Acadia. There had been
two great migrations, one of 11,000 persons between
1760 and 1770, and another in 1784 of about 23,000 dis-
banded soldiers and loyalists. Had the original idea
been carried out at an earlier day of colonizing the
Maritime Provinces fromm New England instead of di-
rectly from the mother country, it is probable that we
should have retained our hold on them.

An idea prevails that the ‘‘ village community” is
the germ of our body politic. This was controverted
by Dr. C. M. Andrews of Bryn Mawr, who held that
it was an imported notion gaining later recognition in
the original State. Following 1n somewhat the same
line, Prof. Gross, of Harvard, made a plea for reform
in the study of English municipal history, a rich field |
of study, little explored, but supplying many facts as
to our own colonial period.
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A lengthy and able account was given by Prof. Cohn
of the formation of the French Constitution. The
fate of Diedrich Flade, the most eminent victim of the
witech persecution, who sacrificed himself to save
others, was fully explained frow records that had been
lost for a century, but had now turned up and were in
the possession of Cornell University. The connection
between theliberal movement in Germany, led by Karl
Follen, and the subsequent development of Aierican
freedom, was shown in an interesting paper by Prof.
Francke, who explained how Follen, after having
posed as a nihilist, was led by Lafayette’s genial sym-
pathy to the higher ground taken by our purest pa-
triots. A sketch of Bismarck, the typical German,
portrayed him as the fit product of a land of castles,
whose couservatism is the outgrowth of the castle sys-
tem ; yet who detested bureaucracy and strongly ad-
mired sterling honesty, while consistently seeking the
unity of the German empire.

In a paper on ‘‘ Amendments to the United States
Constitution,” Mr. H. V. Ames, of the Harvard gradu-
ate school, stated that upward of 1,300 resolutions, con-
taining over 1,700 propositions to amend the Constitu-
tion, had been offered down to the close of the Fiftieth
Congress, in March, 1889. In summarizing, it was
found that besides the fifteen amendments now a
part of the Constitution, only four had been proposed
by Congress to the States for ratification. The speaker
said that nothing of strength had been added to the
Constitution, except in the case of the reconstruction
amendments, and these were carried only after a civil
war.

The great land speculations in the Yazoo territory,
now divided between Georgia and Alabama, were de-
scribed by Dr. C. Haskins, of the University of Wis-
consin, who showed that, among other results, the dis-
cussion of these frauds caused the first split in the
Democratic party, and that the decision of the Su-
preme Court as to the claims arising from them ori-
ginated the present interpretation of the law of public
contracts. These claims were finally compromised by
the act of 1814.

Miss Mary Tremain enjoys the distinction of being
the first woman to lay a paper before the Historical
Association, which was an interesting sketch of slavery
in the District of Columbia. She stated the fact that
slavery played no part originally in the choice of the
seat of government. The capital was given to the
South to win Southern votes, but there is no proof that
the surrounding influences made the government in-
capable of resisting the encroachwents of the Southern
system. It is certain, however, that the fear of en-
dangering the Union did prevent Congress from legis-
lating actively as to slavery in the District. The fault,
of Congress lay less in mistakes made than in reme-
dies neglected for mistakes found already in existence.
The earliest movement for abolition in the District
began in 1805, and the discussion was continued year
after year, through a great variety of phases which
were graphically described by the writer.

Numerous other papers were read, and there was a
large attendance at every meeting ; the remaining
topics being mostly with regard to the bhest methods
of teaching history, in its philosophical, economical,
political and other aspects, the organization of histori-
cal material, the co-operation of the several State his-
torical societies, the importance of geography and
archeology to the student of history, and tinally the
extent of governmental expenditures in behalf of
studies like those espoused by this association.

O
VI1TAL STATISTICS OF JEWS IN THE UNITED STATES.

A very interesting bulletin (No. 19), which is devoted
to vital statistics of the Jews in the United States,
has been issued by the superintendent of the late
census. - Circulars asking for census items were sent to
a number of families, and returns were received from
10,618 families, representing 60,630 individuals. Of the
heads of these families, about 13 per cent were born in
this country, most of the others had resided here for
fifteen years or over. The returns, therefore. give a
good idea of the position of the fixed Hebrew popula-
tion, and illustrate well the characteristics of the race
as settled in the United States.

Their excellent home sanitation is shown in the sta-
tistics of births and survival of children. Of children
under five years the proportion is less among the Jews
than among the other population of the country in the
ratio of 9 to 13. But between the ages of five and
fifteen it is greater, in the ratio of 29 to 23, indicating
their success in averting infant and child mortality.

The social condition and comfortable position at-
tained is shown by the fact that nearly two-thirds of
the families keep one or more servants. Yet the poorer
families show a slightly lower death rate than that of
the richerones, reversing the ordinary course of things.

The occupations of 18,115 male members of these
families reveal the selection of employments. Eight
general classifications of occupations were made. The
most intelligible way to express the results is in per-
centages ; 80'1 per cent were engaged in comimercial
pursuits, 833'7 per cent in the wholesale and 464 in
the retail branches ; 11°4 per cent were engaged in the
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trades, while but half of one per cent were laborers,
servants, ete.

For the past five years 2,062 deaths were reported.
This gives an annual death rate of only 7°11 per thou-
sand, but little more than one half of the annual death
rate of the United States in general. This astonishing
figure is discussed in the bulletin, and the conclusion
reached is that there is every ground for trusting its
accuracy. If the deaths for the year 1889 only are
taken, a death rate of about 10 per thousand is given,
which is exceedingly low.

The life tables naturally show great powers of sur-
vival to old age. Thus out of 100,000 individuals there
are of survivors at the age of 85 over 20,000 Jews,
against an average of about 4,000 general population
by English life tables and nearly 7,000 by the Massa-
chusetts five years’ life tables. The above figures for
the Jews are based on the year 1889 only. For the ﬁve‘
years 1885-18%9 the record is still more favorable. The
expectancy of life therefore is on the average much
higher, ranging for some ages up to thirty per cent
more than that given by the general English and,
American life tables.

In causes of death the mortality from tubercular
and scrofulous complaints is less relatively than from
diseases of the respiratory, digestive, circulatory, and
nervous systeins.

Of different occupations, the commercial pursuits
show the smallest death rate.

The marriage rate and birth rate appear to be less
for this eclass than for the average population. This
coincides with the latest summary of rates in Europe.
With prolonged residence in this country the death
ratejseems to tend to increase,and the birth rate to
diminish.

As regards the defective classes, deaf and dumb,
blind, idiotie, etc., the returns indicate so few among
them that the figures are not trusted by the census
experts.

The bulletin is only a preliminary one, but makes an
exceedingly interesting presentation of the subject.
The figures we have given can hardly rank even as a
summary of the exhaustive tables contained in it. The
compilation of the statistics was performed by Mr. A. '
S. King, chief of the Division of Vital Statistics. The
discussion of the results is by Dr. John S. Billings, one%
of the leading authorities on these subjects.

e -
THE AMERICAN ECONOMIC ASSOCIATION.

Among the national societies that recently held their'
anniversaries at Washington, D. C., was one organized |
in 1885 for the special study of social and economic
problems. It has proved itself to be a popular and
highly useful body, having drawn into its membership
more than seven hundred individuals, representing
every part of the country and every department of
business. This does not include the numerous branch
associations that have been started all the way from
Maine to Texas. The chief aim of this society is to
facilitate a free and unreserved interchange of opinions
regarding the vitally inportant matters that naturally
come before it for discussion. One of its peculiarities,
in which it differs from most similar bodies, is its very
liberal system of prizes and fellowships, whereby it is
intended to stimulate the efforts of economists to per-
fect and elaborate their ideas on questions of the day.
Among topices thus treated are: ‘ The Evils of Unre-

stricted Emigration ;” ‘*The Housing of the Poor in
Cities;” ‘‘State and Local Taxation;™ ‘ The Eco- |
nomic Aspects of Patents;” ‘‘The Silver Question ;|

“ Factory Legislation,” ete. These essays are to be
published and widely distributed for the information
of the general publiec.

Hon. Francis A. Walker is president of the associa-
tion; Prof. R. T. Ely, secretary ; and Mr. Frederick B.
Hawley, treasurer. A council for the management of |
the society was also chosen, including the names of |
sixteen men. i

Glancing over the reports of the discussions from day
to day, we find that Hon. C. D. Wright, of the U. S.
Department of Labor, led off in a series of practical
and timely papers on American statistics, claiming for |
our statisticians that their work equaled that of any
other country, as to quantity, although still falling
below the standard as to quality, as compared with !
certain European efforts. But rapid progress is being |
made in the scientific character of what is done, and
there has been a constant elevation in the value of the
reports of the various bureaus and departments. Col.
Wright also analyzed in detail the work done in taking
the census of 1890, and suggested the co-operation of,‘
the States with the general government as a means of |
saving expense and as a course that might lead ulti-
mately to the establishment of a permanent census
bureau. After this introduction, special topics were
treated: e. g., ‘*Street Railway Statistics;” ‘¢ Statis-
tics as a Means of Correcting Corporational Abuses,”
ete.

The subject of ‘‘Crooked Taxation™ elicited great
interest, being opened by Mr. T. J. Shearman, who
claimed that this phrase was far more nearly correct

| ceilings of a house.

than the popular one of ‘‘indirect taxation,” meaning
exactly the same thing. In nearlyall nations a system

prevails according to which taxes are paid by persons
who are expected and even authorized to recover the
amount frow some one else, with interest and profits
up to a certain limit. But no one can tell, under a
system of this sort, what any one person contributes!
to the support of the government, nor what proportion l
of what is paid goes into the public treasury and what
to some private purse; only that it is surmised that
nine-tenths of the final tax is perverted; in other
words, that private property is forcibly taken for pri-
vate uses, which every court in the civilized world :
regards as robbery. And yet this same robbery has
been so legalized that men who regard themselves as
honest go into it intentionally and deliberately, mean-
ing to manage matters so that the whole burden of
maintaining the government shall be thrown upon the
consumer, while property is practically exe.npt. In
other words, the system makes the rich richer and the
poor poorer, and in addition its methods of operation
are such as to promote bribery and corruption, and
force into existence a class of men who live by legal-
ized robbery.

Prof. Seligman, of New York, showed that so far as
the real estate tax was concerned, it properly had two
branches, the land tax and the city tax. In taxing
city property there were four systems, (1) taxing the
land owner—the single tax idea; (2) taxing the house
owner—the continental idea; (3) taxing the ground
owner, who is at the same time the land owner—the
American system; and (4) taxing the occupier—the
English systemm. He explained the working of these
systems, claiming that, under existing conditions, the
main burden is actually shifted on those least able to
pay ; whereas the tendency of the ‘‘land tax” is to
make the burden rest on one who is able to carry it,
namely, the land owner, instead of on the tenant,who is
presumably poorer than the owner. Of course, all this
looked toward free trade and the single tax theories of
Henry George. There were not wanting those that
stood ready to oppose such ideas; and in short, we do
not see that this distinguished association has yet
quite succeeded in ‘‘squaring the taxation circle.”

Prof. Folwell, of the University of Minnesota, read a
paper on ‘A Syllabus of Political Economy,” being
mainly an argument for the recognition of public
economy as a distinet, though related, science, run-
ning parallel with private and social economiecs. He
explained his communication by a set of nine charts,
devised by him and submitted to the judgment of the
association. Prof. S. N. Patten, of the University of
Pennsylvania, spoke on the ‘‘Educational Value of
Political Economy.” Other topies discussed were on
the ** Municipal Ownership of Gas Works;” *‘Land
Transfer Reform ;* ‘' The Growth and Economic
Value of Building and Loan Associations;” and on
““The Extension of the University System.” Among
those participating in the discussions were Professors
Newcombe, Bemis, Dewey, McAlister, Moulton, of
England, and others more or less widely known.

Healthful Homes,

>

The following, from a sourece unknown to us, contains
so much sound advice we are sure some reader will be
benefited by its publication in these columns. The
editor regrets that he does not know to what paper to
give the usual credit.

A cemented floor under the whole area of a house is
a sanitary necessity, because the ‘“air in soils ” is more
or less impure at best. There is no excuse for building
underground apartments in the country. They are
never wholesome anywhere, and if families are com-
pelled by stringent reasons to live in the city, where
basement dining rooms and underground Kkitchens are
the rule, they should endeavor to have an upper sitting
room and live in it as mmuch as possible. The very plac-
ing of a house on any ground and living in it under
ordinary circumstances causes suctions into its interior
of impure soil air, because the air of the house is warmer
than the air beneath it, and this induces a rush of the
cold air to the warmer house atmosphere. The con-
creted floor will, in a great measure, do away with this
difficulty, but not altogether. Ventilation of cellars
must, therefore, be attended to, no matter how clean
and perfectly built they may be, in .town or coun-
try. Annual lime whitewashing, an old custom, is de-
cidedly a wholesome precaution, and every cellar should
thus be treated, especially in the autumn, as the cellar
will be kept closed more than in spring and suminer.

Very important are the floors, woodwork, walls, and
Their condition influences in a
greater degree than might be imagined the health of
the family. There cannot be a doubt that papered
walls are not wholesome, that is, if the paper is of the
ordinary kind in use, which is highly absorbent. There
is a paper made, I think, in England. called ‘‘ sanitary
paper,” which has a finely glazed surface, which may
be scrubbed without injury to its texture or colors.
This paper is probably as free from the objection
named as any texture could be. This paper is much
wider than the ordinary wall paper, and as it is very
strong and durable, does not cost more in the long run

than ordinary wall paper, even if the first outlay is
more than that expended for the less expensive grades
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of ordinary wall paper. Painted walls are the best for
all living rooms, that is, sitting rooms and bed cham-
bers. They are also best for dining rooms, where
there are always so many odors of food to absorb.
Stained and varnished woodwork or else painted wood-
work should rule, as neither is absorbent. The floors,
especially, should never be left in the natural state,
and I should advise all builders of houses tohave their
floors painted before living over them, where they are
to be carpeted or otherwise covered, and stained and
varnished where the intention is to show a portion or
all the surface. These measures, renewed as wear ne-
cessitates, will prevent your house attaining that pe-
culiar smell which is associated with old boards almost
invariably, no matter how often or how vigorously
they have been scrubbed by the neatest housewife.
Part of this smell, indeed all, is due to the decay of ab-
sorbed matters, which in some cases include disease
germs. Paper may be varnished, however, and thus
rendered non-absorbent.

As it is not the privilege of every one to move into a
perfectly new house and do just as they please, one
must say a word to those who, unhappily, are obliged
to live in houses of other people’s building and nwner-
ship. To insure healthy conditions in an old house, go
to work and do all possible cleaning with soap and
soda and water. Strip down all old papers from the
walls. Sometimes there will be found as many as six dif-
ferent layers of dilapidated paper of different colors and
designs. To remove old paper, wet it all over with a
damp cloth from time to time, so that the water will
soak through, and in an hour or two it will be so loos-
ened that one may peel off the layers with comparative
ease. The walls should all be washed down with soda
and water, and it will be well to add a little carbolic
acid to insure the better purification of the apartment.
The ceilings, too, are very important, and should, if
possible, be painted, or at any rate thoroughly cleaned
and given a fine coat of tinted lime wash.

Loosely laid floors become a source of evil smells,
and a hiding place for vermin and disease germs.
Hence, it is well worth the expense to have new floors
tongued and grooved and blind-nailed, and old floors
taken up, planed, and relaid, blind-nailed, then painted
with two coats of paint. Old floors, having finished
their shrinking, will not again give anytrouble by rea-
son of open seams to collect dirt and noxious sub-

stances.
—_—  —tr - —

Opening of Northeastern Siberia to Commerce.

A correspondent of the London T%mes says that two
ships and a tug for river work, dispatched from London
last August, in 39 days reached Karaoul, 160 miles up
the Yenissei, without accident. They remained there
19 days, and took 26 days to return. They were thus
only 2 months and 23 days away from the London
docks. At Karaoul they met the river expedition,
which ‘‘returned safe to Yenisseisk a few daysago, and
is now landing and warehousing there the valuable
cargo sent out from England.” The same correspond-
ent points out that the real crux of the expedition lay
in the 160 miles of estuary between Golcheka, at the
mouth of the Yenissei, and Karaoul, at the head of the
estuary, which the Russian government had assigned
as the port of discharge.

It is unfortunate, says Nature, that Captain Wiggins
was accidentally prevented from completing the work
with which his name has been so intimately associated,
but it was he who showed the way, and to him, more
than to any one, belongs the honor of having provided
this new outlet for British commerce. That it may be-
coine an outlet of the highest immportance is the convie-
tion of no less an authority than Baron Nordenskiold.
In a letter congratulating the promoters of the under-
taking, he says: ‘I am persuaded that its success will
once be regarded as an event rivaling in importance
the return to Portugal of the first fleet loaded with
merchandise from India. Siberia surpasses the North
Awmerican continent as to the extent of cultivable soil.
The Siberian forests are the largest in the world. Its
mineral resources are immense, its climate, excepting
the tundra, or swamps, and the northernmost forest
region, healthy, and as favorable for culture of cereals
as any part of Europe.” He goes so far as to say that
the future of Siberia mmay be ‘‘ comparable to the stu-
pendous development which we at present see in the
New World.”

— - -— e ———

The Oroville, California, Orange Groves.

In a recent SUPPLEMENT (No. 777) we published an
account of the *‘ Fruit Gardens of California.” In the
Northern Citrus belt, 170 miles from the ocean, over
3,000 acres are now planted with orange and lemon
trees. Originally famous for its mineral gold, the favor-
able climate and early ripening of fruit grown there is
bringing this regicn more prominently than ever to
the front. It is considered that fruit ripens in this
belt, protected by the foot hills of the Sierras, six
weeks earlier than elsewhere in Southern California.
Oroville, whose name is suggestive of gold, lies in this
favored region, and has already produced navel and
seedling oranges of unsurpassed qualities.
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AN IMPROVISED PORTABLE FOOT BRIDGE.

The adoption of simokeless powder, which 1s now by
so good a right oceupying the attention of all who are
interested in matters pertaining to the army, is going
to favor the formation, in the infantry, of the detach-
ed groups recommended by General Lowal. These
groups are called upon to give powerful aid to bodies
of reconnoitering cavalry in a service that has become
very difficult in the face of an enemy whose presence is
shown only by the firing of projectiles, the sound it-
self giving no exact indication as to the point oec-
cupied.

It is necessary to give every facility to the men

have to rise over two feet above the level of the water.
() A flooring consisting of three poles of a maximum
length of 11 feet for the longest spans (from 10 to 104
feet), with a mean diameter of 214 inches and a spacing
of 16 inches apart ; and of hurdles (Fig. 2) 12 inches in
width by 3 feet in length, made of 7 poles 1 inch in
diameter, connected by two withes spaced 20 inches
apart. The hurdles are nailed to the string pieces or
are fastened to them with wire. A trestle 1014 feet in
height weighs 58 pounds ; a span of 10 feet weighs, for
the three string pieces, 6234 pounds, for the five hurdles,
42 pounds, or, all told, 162 pounds for a single element
of the bridge. Seven men can easily carry the ele-
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Figs. 1 to 5 —DETAILS OF PORTABLE FOOT BRIDGE.

charged with this mission, in order that they may | ments of a span and one trestle. The parts can, there

triumph over the obstacles in their way; and, as re-
gards this, the foot bridge devised by Captain Cavarrot,
who is in charge of the school of bridges of the third
regiment of engineers, seems destined to render genuine
services. Doubtless it will not permit of erossing large
watercourses, but a stream 6 feet deep and 12 or 18 feet
wide will arrest the marching of troops if the usual
bridges have been destroyed, or if a passage at a spot
at a distance from them becomes necessary, for the
art of swimming is not widely known among us and
all times are not favorable to cold baths.

This bridge possesses the following advantages : The
elements of it are found everywhere, and the improve-
ments and accessories are simple—pruning knives, or
pocket knives even, a few small nails or iron wire, or
string even. It may be prepared, too, far away from
the crossing selected, and be brought in pieces by men,
without fatizue, to the edge of the watercourse, and
be placed in position without any noise, in a very short
time. It will prove very valuable in cases where pre-
parations are being made for a surprise. All the other
improvised means of crossing a stream are accom-
panied with more or less noise in their construction.
The infantry officers who, in 1888, followed the course
of instruction at the School of Campaign Operations
at Arras, appreciated the merit of this invention, and
special instruction was given in certain corps of the
army during last year.

The construction and erection are very simple, and it
suffices tohave performed these operations but once in
order to know them sufficiently well.

The elements of the bridge are: (1) Eight-legged
trestles (Fig. 1) made of poles of a diameter of about an
inch, connected with each other and with the top by
small iron nails, one at each crossing. The top is form-
ed of a round piece of wood two and a half inches in
diameter and five feet in length. A height of 1114
feet may be given to the trestle, as the bridge does not

fore, be made at quite a distance from the point chosen
for crossing, and any noise of a nature to attract the
enemy’s attention be thus avoided. A ten-foot span
with trestles ten feet in height supports the weight of
ten armed and equipped inen. Now, normally, there
can be but five or six men upon a span at a time, seeing
the spacing of the hurdles.

The trestle has very great stability on account of
its form and of the dimensions of the head piece with
respect to the base ; and the stability is further
increased by the bracing of the string pieces.
The trestles offer little resistance to the cur-
rent. They may, moreover, be weighted with
stones attached firmly to the lower ¢ross pieces.

The species of wood to be preferred for mak-
ing the trestles and the hurdles are oak, horn-
beam, ash, birch, hazel, elm, chestnut and wil-
low. To these may be added, as proper for
making the withes, the Virginia creeper, the
tamarind and the osier.

The tools are pruning knives, pocket knives,
hammers and a fret saw; and the accessories
are string and wire.

In the experiment made October 15, 1888,
on the Searpe, with a width of stream of 34
feet. and a depth varying from 5 to 7 feet, it
took 35 minutes to prepare the bridge, exelu-
sive of the time necessary to cut the wood,
the work being done by three non-commissioned offi-
cers and thirty-one men. It took 41 minutes to erect
the bridge, counting from the arrival of the first man
upon the bank of the Scarpe. In reality, the operation
lasted 32 minutes. A preliminary sounding is, of course,
necessary. The infantry crosses the bridge in Indian
file, with a fast gait, but without skipping. Each man
on stepping upon the bridge must avoid using the
same foot as the one who precedes him.

Inaddition to the materials mentioned above, boards,

Fig. 6.—PORTABLE FOOT BRIDGE.
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laths and rafters may be used. Finally, by employing
wood of a diameter of from 1 to 114 inches in the mid
dle, four-legged trestles may be made (Fig. 5).—La
Nature.

Singular Electric Effect.

A peculiar and instructive accident recently occurred
in the city of Lynn, Mass. The electriclighting station
caught fire, and the wires carrying the current from the
powerful dynamos were burnt off, thus breaking the cir-
cuit and cutting off the current. Relieved of the work
of producing the current, the 700 horse power engine
became unmanageable, and started off at such a rate of
speed that the large fly wheel was broken into frag-
ments by the centrifugal force, and flew in all direc-
tions, causing much damage to the building. This oc-
currence is an excellent illustration of the principle of
the transformation of energy, as the power produced
by the engine, instead of being transformed into elec-
trical energy, was, on account of the breaking of the
circuit, suddenly changed into the centrifugal force
which caused the wreck of the fly wheel. It also
shows plainly, the Popular Science News avers, that it
really costs something to produce electricity, and that
it is not an unlimited and costless source of power, as
many suppose.
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A LEVELER FOR USE ON MEADOW LANDS, ETC.

The illustration represents a machine designed, when
drawn over the ground, to effectually remove hum-
mocks, level the earth, and cut off or draw up growing
brush. It has been patented by Mr. Peter M. Thomp-
son, of Anaconda, Montana. In the forward part of
the frame, journaled in its side beams and an inter-
mediate longitudinal beam, is an axle on which a drum
is loosely mounted. The axle projects beyond the side
beams, and is adapted to receive supporting wheels
when desired, and the drum has on its periphery a
series of disk-like cutters. Upon a transverse beam at

the rear of the drum is secured a series of downwardly
and forwardly curved fingers adapted to clear the drum
and its cutters of any earth which may cling thereto.

3
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THOMPSON’'S MEADOW LEVELER.

Upon parallel beams on the top of the frame is a cross-
bar on which is secured a support for the driver’s seat,
beneath which is held an essentially triangular frame.

To each of the side beamns of this frame is attached a
cutter, consisting preferably of a steel plate, having a
series of teeth with forward cutting edges. By means
of front and rear rock shafts, pivotal arms connected
by links, and a lever extending to within convenient
reach of the driver, the frame carrying the cutters
may be readily raised or lowered as desired, and may
be so raised horizontally, the heel and toe of the frame
being raised and lowered at the same time. The lever
has a thumb latch adapted for engagement with arack,
whereby the frame may be held in adjusted position.
The rear end of the main frame is supported by caster
wheels, and when the machineis to be carried from
the field, or is not in operation, supporting wheels of
greater diameter than the drum are placed upon the
forward axle. In operation, the disk-like cutters upon
the drum are designed to chop the surface of the earth
and partially level it, the evening and leveling being
further carried out by the cutting frame, the teeth of
which cut down or pull out any weeds or brush.

o
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The

The active principle of pyrethrum flowers is, accord-
ing to Schlagdenhauffen and Reeb, an acid (pyrethro-
toxic acid) soluble in aleohol, amylic aleohol, ether, and
chloroform, which may be isolated by meaus of ether,
after having been converted into an alkaline salt and
decomposed by tartaric acid in aqueous solution.

When pyrethrotoxic acid was hypodermically in-
jected into animals, it was observed that the poison
produced its effects in two distinct stages. In the first
there was an excitement more or less pronounced, pro-
portional to the quantity administered, in the second
there was a complete prostration, accompanied always
by paralysis of the lower extremities, which might dis-
appear after a time, or be the precursor of afatal issue.
the respiration and circulation being affected only in
the latter case.

Toxic Principle of Imnsect Powder,




Janvary 17, 1891.]

A RAILWAY CAR FIRE EXTINGUISHING APPARATUS.

The illustration represents an equipment for a rail-
way car by means of which fires on the cars, bridges,
or at stations or structures along the route may be ex-
tinguished. It forws the subject of a patent issued to
Mr. William H. Beach, of Wicona, Minn. A steam
boiler is located in one corner of the car, and in con-
nection with it is arranged a steam pump, the exhaust
extending out through the roof, but being connected
with the sinoke stack of the boiler by a branech pipe.
In a diagonally opposite corner of the caris a reservoir
and heating drum, connected with the boiler by piping
which extends around the car. Beneath the seats of
the car, or in any other convenient position, are addi-
tional reservoirs, connected with the pipe extending
around the car, the latter pipe being also connected
with the suction chamber of the pump, while a pipe
leads from its delivery chamber to a coupling noz-
zle. Coupling sections are also provided to effect a
continuous circulation throughout the cars of a train
equipped with this system. In addition to the coup-

BEACH'S RAILWAY CAR FIRE EXTINGUISHER.

ling nozzle provided for connection with a delivery
hose, the pump has a pipe or plug for establish-
ing connection by means of a suction hose with the
tank of the tender or any other convenient water sup-
ply, when a fire on a structure near the track is to
be extinguished, such !pipe being also utilized in filling
the reservoir. The latter has a heating pipe arranged
within it whereby the water may be heated by either
the live or the exhaust steam, the necessary connec-
tions therefor being controlled by conveniently ar-
ranged valves, and when it is desired to pump water
from the main reservoir alone the auxiliary reservoirs
may be cut off from connection therewith.
B s = S
AN IMPROVED AIR PUMP GOVERNOR.

The illustration shows a sectional view and the ap-
plication in position of an air pump governor adapted
for use with air brakes, which is designed to be siiu-
ple and durable in construction and effective and posi-
tive in operation. The steam inlet in the base of the
governor casing is connected as usual with the boiler,
while the steam outlet leads to the pump, as shown
by the arrows. The inlet portis adapted to be closed
by the reduced end of a hollow main valve in which is
a coiled spring, which presses also against a plug
screwing in one end of a cylinder above, of somewhat
less'diameter.

The upper eud of the latter cylinder has a valve
seat closed by an auxiliary valve on the reduced end of
a stem sliding in a cylinder in the upper partof the
casing, and of still smaller diameter. The first eylin-
der of reduced size is connected by a porl with the
steam inlet, and the smaller cylinder is connected by
another port with the upper end of the cylinder in
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which slides the main valve. The upper end of the
valve stem of the auxiliary valve abuts against a disk
held in an upper chamber, the disk being held on the
lower end of a vertical stem, while on the top of the
disk is arranged a diaphragm. The stewm projects into
au upper cap, an opening from which is connected
with the air pipe of the air brake, the upper end of
the stem being quite slack, so that air will pass down
to press on the top side of the diaphragm. On the
stem is a coiled spring, the tension of which is regu-
lated by adjusting nuts, and the lower part of the cham-
ber in which the diaphraguw is located is connected by
an opening with the outside, to serve as a drip for any
water of condensation.

When the diaphragm is depressed by air pressure on
its top side, the auxiliary valve is pushed off its seat so
that live steam can enter and pass it, then passing into
the upper end of the cylinder to press the mmain valve
downward, the total pressure on the top of this valve
being greater than that on the bottom, on account of
the spring and the weight of the valve, so that the
vaive starts and moves downward as soon as the aux-
iliary valve is pushed off its seat. When the air pres-
sure is reduced or taken off, the spring in the upper
cap draws the stem and diaphragm upward, when the
steam pressure on the reduced end of the main valve
causes the latter to slide upward, and communication
is established between the steam inlet and outlet.

This governor has no atmospheric exhaust ; when
the auxiliary valve is closed, the steam, which was
holding the main valve on its seat, passes down the
sides of the large eylinder into the pump, where it sus-
tains warmth, and the remaining volume will be final-
ly overcome by the pressure acting on the small end,
which in opening applies pressure to the whole bottom
side of the main valve before it has time to pass up to
the top—hence the accelerated opening motion. But
it will quickly settle to its working position by the
steam in outlet equalizing upward into top end of cy-
linder, when it acts as an ordinary check valve, simply
holding a slightly higher initial pressure on inlet side.

This pressure, if allowed to flow into the top end of
the large cylinder by auxiliary valve opening, will
cause the main valve to descend, thereby contracting
the port opening, causing the pressure on outlet
side to drop quickly, and as it is this outlet pressure
which acts on part of the lower side of main valve,
the downward motion of main valve will be ae-
celerated till it reaches its seat, where the small end
alone at the bottom is subjected to the same initial
pressure as that which acts upon the whole top area.
Hence the positive action.

For further information relative to this invention,
address Mr. Craven R. Ord, No. 40 Law Street, West
Toronto, Ontario, Canada.
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A COMPACT AND POWERFUL FLOORING CLAMP,

The illustration represents a strong and readily
operated device to facilitate the laying of floor boards,
whether they are straight or warped on their edges.
It has been patented by Mr. James H. Giesey, of No.
2235 Chapline Street, Wheeling, West Va. Fig. 1isa
side view of the device secured to a joist in operative
position, Fig. 2 being a top plan view in section. The
clamp is designed to be self-locking to the joist it
is mounted on, the act of pushing the presser bar
against the floor board tightening the grip of the
device on its support, while its withdrawal releases the
clamp. The clamping sections are pivoted in ears of a
base plate, limbs of these sections extending below the
pivotal points and having adjustable set bolts near
their free ends, the inner ends of these bolts being
pointed to afford secure engagement with the beam.
Above the pivotal poiuts the clamping sections have
each an integral arch, and the rear portions of their
limbs are curved outwardly and upwardly in opposite
directions on each side, producing cam curves on the
arch portions, the curved top surfaces of both arches
Leing serrated to produce ratchet teeth. At the cen-
ter of the base plate is pivoted an operating lever hav-
ing a sliding locking dog loosely held on the lever to re-
ciprocate vertically a limmited distance. The usual trip-
ping handle is jointed to the operating lever, and con-
nected by a link bar to the dog. The presser bar, piv-
oted upon the operating lever, has a forked front end,
each limb of which is bent upward at the edges so that
the faces of the limbs will it squarely over the tongue
ofa floor board. When this clamp has been made to
straddle a joist, and the pointed bolts have been pro-
perly adjusted, the pushing forward of the operating
lever brings these bolts into engagement with the
joist and at the same time moves the presser bar
against the floor boards, the locking dog holding the
lever at any point of rocking adjustment.

—_— 4+

THE surveyors’ instruments, drawing appliances, and
similar articles manufactured and imported by the
Keuffel & Esser Company, of New York City, embrace
such a wide variety of goods as to require a catalogue
of nearly three hundred pages for their enumeration,
with but the briefest description. The firm has been
long established, has well earned a high reputation,

A PEN HOLDER TO FACILITATE MAKING WAVED
LINES.
A pen holder with which waved or irregular lines
may be made with facility is shown in the accompany-

RICHARDSON’S PEN HOLDER.

ing illustration, and has been patented by Mr. George
H. Richardson, of Old Town, Me. This pen holder is
wade in two parts, the front portion, carrying the pen,
being pivoted near its forward end to the forward part
of the main portion. The latter carries a wheel or roller
which rests on the paper as the instrument is moved
along, and on the periphery of this wheel is a zigzag
groove corresponding to the waved line or lines it is
desired to produce on the paper. A stud or pin at the
rear end of the pen-carrying portion of the holder, as
shown in the sectional view, engages this groove, and
causes the pen to vibrate as the wheel revolves. The
device is designed to be especially useful to draughts-
wmen and others in making fancy borders, as well as

GIESEY'S FLOORING CLAMP,

in ruling checks, drafts and other papers in business
offices.

A SIMPLE AND RELIABLE TRAP.

The accompanying illustration represents a trap,
patented by Mr. Walter Pead, of Durban, Natal,
South Africa, adapted to catch animals alive, and
which may be made strong enough to capture wild
animals of various kinds. One end and a portion of
the top of the box is closed with wire rods, admitting
light, so that the bait can be readily seen, and at the
opposite end of the box are grooves for the reception
of a sliding gate, of wmetal, and of sufficient weight to
assure its quick descent when released. The bait hook
is pivotally suspended on a transverse wire rod, and an

and conducts a very extensive business.

© 1891 SCIENTIFIC AMERICAN, INC.

PEAD'S ANIMAL TRAP,
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eye is turned on the upper end portion of the hook to
receive a hook on a longitudinal trigger bar supported
to slide on transverse rods near the top of the box. In
the sliding gate are two small orifices, one of which
aligns with the trigger bar when the gate is raised,
and the other when it is closed, and on the outer face
of the gate are two projecting lugs, which strike
against a stop bar, limiting the upward movement of
the gate, this bar passing through the side walls of the
box in the same plane with the trigger-supporting rods,
and the bar also holding loosely the extremity of the
trigger bar, as shown in the sectional view. When the
bait is placed in position on the hook, the trigger bar
is passed through the lower orifice in the gate in such
way that the weight of the raised gate will rest on the
extreme end portion of the rod. On the touching of
the bait by a mouse or rat, or other animal, the end of
the trigger bar is dislodged, and the gate released, fall-
ing behind the animal, the end of the trigger bar then
entering the upper hole and locking the gate shut.

For further information relative to this invention
address Messrs. Arkell & Douglas, Kemble Building,
No. 15 Whitehall Street, New York City.
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Mapping the Southern Sky from a Mountain Peak
14,000 Feet High,

Upon various mountain peaks in the heart of the
Andes, from 4,500 to 14,000 feet above the sea, there
have been in use for nearly two years past two portable
houses, built in Boston in the fall of 1888, and forming
the home of a corps of scientists fromm Harvard Uni-
versity. They are making a map of the southern
heavens, after a plan similar to that of mapping the
northern heavens, which has been in progress at the
university observatory for some years. The first expe-
dition for this purpose was formed late in 1888, led
by Professor S. I. Bailey, with his brother, M. H.
Bailey, as first assistant. It set out in Febru-
ary, 1889, and among the equipments were the two
portable houses and such photographic and meteoro-
logical instruments as would be necessary for accurate
observations. Upon arriving in Peru and spending
several weeks in looking over the country, Prof. Bailey
selected as an observatory a mountain sumiit, 6,650
feet high, eight miles north of Chosica and twenty-six
miles inland from Lima. This location was deemed
high enough to be always from 1,000 to 3,000 feet above
the fogs of the coast, and far enough from the interior
to escape its rains. The portable buildings were put
up, and three other small houses were built for the
assistants and servants. The summit was named Mt.
Harvard, and observations were begun in May, 1889.

The instruments used for observation were a photo-
graphic telescope of eight inches aperture, a meridian
photometer, a six inch field glass, and various meteo-
rological and other instruments. At the end of four
months much success had been attained. The plan fol-
lowed was to cover the entire sky from 15° to thesouth
pole four times, once with photographs of spectrahav-
ing an exposure of an hour, which included stars to
about the eighth magnitude; secondly, with an ex-
posure of ten minutes, giving the brighter stars;
thirdly, with charts having an exposure of an hour,
permitting a map of the southern stars to the four-
teenth magnitude inclusive; and, fourthly, with
charts having an exposure of ten minutes, including
stars to the tenth magnitude. The meridian photo-
wmeter may be described as a double telescope instru-
ment, especially constructed to make a more accurate
measurement of the magnitude of stars than had pre-
viously been attempted for the southern heavens. This
instrument was also used with great success.

During September and October, 1889, the sky became
so cloudy that a new location of the observatory was
made January 6, 1890, at Pawmpa central, on the
Atacama desert, with an elevation of 4,535 feet. Late
in February, the expedition returned to Mt. Harvard,
where it has remained until news was received, on
January 3 of this year, that the observatory had been
removed to Vincocaya, in the neighborhood of Are-
quipa, with an elevation, according to a report of the
Boston Herald, of 14,110 feet.

This removal was not a sudden one, but had been
contemplated for some months. Prof. Bailey was un-
doubtedly annoyed by clouds, as he had been in the
winter of 1889, and has simply soughta new permanent
location southward, where the average of cloudless sky
through the year seemed to be much larger than at Mt.
Harvard, Chosica.

The press dispatch which brought the news of the
removal of the observatory said that the expedition
was soon expected to be joined by a new expedition
from Harvard with the most improved instruments.
One of the latter is a new photographic telescope,
which cost $50,000. This telescope is of 24 inches
aperture, and will take the place of the one of 8 inches
aperture which Prof. Bailey has been using. The in-
strument, when placed in position, will be principally
used for the study of the distribution of the stars, for
complete catalogues of cluster, nebule, double stars,
and for the spectra of faint stars.

The plates as now taken by Prof. Bailey, with the

small instrument in his possession, have to be enlarged |

three times for the maps. With the new instrument
the same results will be attained in the original photo-
graphs without enlargement. The new instrument is
known as a photographic doublet, and its use will, un-
doubtedly, produce the most successful and interesting
results.
el O b
Teeth Germs in Infants,

The development of teeth germs from infancy to
mature life, a writer in the Pittsburg Dispatch thinks,
is one of the most interesting phases of human growth.
Pass the finger along the tiny jaw of the newcomer.
Not only is there nothing which presages future teeth,
but the jaws themselves seem too delicate and frail to
become the sockets for such hard-working portions of
the anatomy. Yet we are assured that there are fifty-
two teeth germs hidden there. Twenty of them are
for the temporary teeth, with which in due time the
child will begin to gnaw or chew his way through life ;
the others include the permanent set and the molars,
none of which begin to make their presence known
until the child is six years old, and the ‘' wisdom ” teeth
do not usually appear until about the age of eighteen.

The little pulp germ grows and develops till it
approximates the shape of the tooth it is to become ;
then it begins to calcify, forming the dentine part of
the crown, while the enamel is deposited by an inde-
pendent process. The surface of the crown attains its
full size before the process of elongation cowmmences.
Then gradually it pushes its way outward through the
gum, absorbing its tissue as it advances till the pure
white enawmel peeps out, to the mother’s great delight.

The process of ‘‘teething” is invariably one of dis-
turbance, especially if the outer membrane or skin of
the gumm proves tenacious. In this caseit should be
lanced—an operation which is humane, in that it
relieves the discomfort of the child, and is entirely
harmless, as there is seldom any hemorrhage worth
the name, and if there should be a slight flow of blood
it readily yields to simple treatment. The application
of a dust of powdered alum is nsually sufficient.

—_— %t r————————
Hints to be Heeded.

The Western Manufacturers’ Mutual Insurance Com-
pany and the Factory Mutual Underwriters’ Union
have issued a circular which should receive the special
consideration of every manufacturing concern, and
storekeepers and householders will do well to regard
some of the many good hints embodied in the circular.

Special attention should be given at this season of
the year to protecting fire apparatus against cold
weather during the winter, and to ascertaining that
all appliances are in order, and everything in its pro-
per place, so as to be able Lo extinguish a fire, should
one occur, with the smallest possible loss. As defective
stoves, furnaces, stove and steam pipes, chimneys ang
other flues are the most prolific source of fires, they
should also have proper attention at this season of the
year, when they are about to be put in constant use
for the winter months.

In this precautionary work for the winter all hy-
drants and valves should be carefully examined and
oiled, preferably with heavy mineral oil, which will
not corrode the brass. All hydrants and standpipes
and all branch hydrants should be opened after the
pipes are emptied, to let out any entrapped water,
which may have leaked past the valve when the pipes
were full, and care taken that all the drip valves are in
good condition.

The rotary pumps should be oiled, and if exposed to
freezing, turned backward to empty them of water.
Pipes exposed to freezing should be emptied, and care
taken to let the water out from above the check valves.
All valves should be marked with an arrow, showing
the proper direction to open them.

In all buildings equipped with automatic sprinklers,
where it is impracticable to keep the buildings or
rooms warm enough to prevent freezing, the system
should be changed to an approved drypipe systemn.
It is very important that some reliable person or per-
sons should be put in charge of the fire apparatus, and
that they should know the working of the same, and
that every part is in order, and they can be sure only
by making a thorough inspection as often asonce a
week. A fire organization among the employes i es-
sential to the handling of the fire apparatus.

Buckets of water are the most effective fire appara-
tus, as any person can handle them. 'They should
be kept full and distributed in abundance through
the various rooms or floors of nearly all risks other
than dwellings. They may be placed on shelves,
or hung on hooks, as circumstances may require. Gal-
vanized iron or indurated fiber pails are better than
wood. Theyshould be marked ** For fire only.” Casks
of water are generally needed to furnish a further sup-
ply to the fire pails. To prevent freezing, add chloride
of magnesium or salt to the water.

Stoves should be in order, and free from cracks, set
firm on metal legs, and floors underneath should be
protected by zinc or stone, or inclosed with scantling
nailed together and tilled with brick and mortar or
cement. They should not stand nearer unprotected
wood work than three feet. Any wood work nearer
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than three feet should first be covered with asbestos
paper, and then covered with tin, or protected in some
other equally safe manner. A good guard is made of
gas pipe securely screwed to the floor, and should be
placed about stoves where there is a liability of stock
being piled against them in manufacturing establish-
ments.

Ashes should always be placed in a fireproof recepta-
cle when taken from stoves and furnaces.

Stove pipes should be thoroughly cleaned and all
unsound lengths replaced by new ones. All stove pipes
should enter good brick chimneys and should enter the
chimney horizontally, with but one elbow. In all mills
and factories where there is considerable vibration, or
where dust is liable to accumulate, the horizontal pipe
lengths should be carefully riveted together and an ad-
ditional pipe placed outside, leaving at least one inch
airspace between the inner and outer pipes, supported
at frequent intervals by wires, also well wired to hold it
in the chimney. In all cases where pipes pass through
wooden or lath and plastered partitions, there should
be a double collar of metal, with from two to four
inches air space, and holes for ventilation, or at least
eight inches of masonry about it.

The chimneys should be examined carefully, espe-
cially where they pass through floors and roofs, as the
settling of the building may cause cracks that would
let sparksescape. A long-bladed case knifeserves well
as a probe for this purpose.

All pipe holes not in use should have close-fitting
stoppers. There should be no woodwork of any kind
framed into the chimmney, and the entire surface of the
trimmers and headers next to the flue should be en-
tirely covered with tin or light sheet iron.

Where steamn pipes pass through floors or partitions,
the woodwork should be cut away from around the
pipe at least two inches, and covered with asbestos
paper, and then covered with tin. Cut a V-shaped
piece out of the tin where it passes through the wood
on both sides, and nail securely to the woodwork.
The pipes should be supported by gas or steam pipes,
earthen rings, or other equally safe material. Do not
permit the pipes to come in contact with any wood-
work or other inflammable material.

The Electric Motor’s Work.,

The New York Sun thus speaks of electric power, in
which the work of the motor is sumimed up as follows:

“ In some cities, so far has the use of electric motors
gone, that it is possible for a man to-day to drink at
breakfast coffee ground and eat fruit evaporated by
electric power. During the morning he will conduct
his business with electrically made pens and paper
ruled by electricity, and make his records in electri-
cally bound books, his seventh story office, in all proba-
bility, being reached by an electric motor elevator. At
luncheon he will be able to discuss sausages, butter,
and bread, and at night eat ice cream and drink iced
water due to the same electrical energy. He will ride
all about the place in electric cars, wear shirtsand col-
lars mangled and ironed by electric motors, sport in a
suit of clothes sewn and a hat blocked by the same
wmeans ; on holidays ride a merry-go-round propelled by
an electric motor, or have his toboggan hauled up the
slide with equal facility ; be called to church by an
electrically tapped bell, sing hymns to the accompar.i-
ment of an electrically blown organ, he buried in a
coffin of electric make, and, last of all, have his name
carved on his tombstone by the same subtile, mysteri-
ous, all-persuasive and indefatigable agency. This may
sound like a wild and exuberant flight of fancy, but it
is simply a faithful statement of the manner in which
electricity is being applied to every one of the necessi-
ties and luxuries of life in America.”

—_— et ————
Maple Sugar.

In a paper read before the American Association on
**The [ndian Origin of Maple Sugar,” by Mr. Henry
W. Henshaw, of Washington, the point was as to
whether the Indians learned to make sugar of the
whites, or vice versa. The argument drawn from the
maple tree festivals and linguistic evidence showed the
red men were in no way indebted to the whites for
sugar, no more than for the cultivation of corn, the
pumpkin, bean, and tobacco. Their simple process was
aboriginal, resulting from their own observation and
inventive powers. They collect the sap in birch-bark
vessels. These hold in some cases a hundred gallons.
They take ad vantage of cold April nights to freeze the
sap, and in the morning throw out the ice. They
evaporate it by throwing hot stones into the reservoirs
of sap. The sugar is eaten mixed with corn. Some-
timmes the pure sugar is their only diet for a month.
They boil venison and rabbitsin the hot sap asthey
evaporate it. They also make sugar from the silver
maple and box elder. That the Indians made sugar
from times unknown is proved by their language,
their festivals, and their traditions. Several authors
of early times, telling of their visits to the Indians,
mention maple sugar, and one of them, in 1756, de-
scribes the Indians’ mmode of preparing it. The gather-
ing of sap and making of sugar formed one of their
annual religious ceremonies.
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Sorrespondence.

Chicken Surgery.
To the Editor of the Scientific American :

The result of a little experiment which I have recently
tried may be of interest to some of your subscribers.
It was original with me, though I have since learned
that it had been tried before.

A full-grown pullet became ** crop bound,” and after
trying for several days unsuccessfully to force the con-
tents of the crop along in its regular channel, I finally
decided to try another method of relief. I wrapped
her with innumerable turns of twine, tightly pinioning
her wings and legs to her bcody, then placing her on
her side on a narrow board, I tied her down firmly.
Then, by tying back the longer feathers and piucking
five or six small ones, a space of about one-half inch
wide and one and one-half inches long was made bare.
Then with a very sharp lance I cut a gash about one
inch long directly through into the side of the crop, re-
moved the contents, using a button hook for the pur-
pose, washed the edges of the cut, sewed up the crop,
and then sewed up the skin.

Scarcely a drop of blood was drawn, and by feeding
the subject on soft food for several days she soon re-
covered. D. H. DECKER.

Washington, D. C., Dec. 27, 1890.

—_—

The Cartesian Diver-a Simple DModification of

the Experiment.
To the Editor of the Scientific American:

For experiments with the Cartesian diver, I use a
large flat bottle and a small vial, such as is used for
homeopathic medicines. I completely fill the bottle
with water. I then fill the vial abourt half full, a few
trials determining exactly how much to use, and invert
it in the bottle. The bottle is then corked, the cork
being put in with more and more of force, followed by
repeated careful loosenings of it, until the vial barely
floats. Then, taking hold of the bottle and pressing
the sides, the volume is decreased, and the vial de-
scends, rising again when the pressure is removed.
This method of showing the transmission of pressure is
not new, but I think it is not generally known.

I believe, however, that the following modification of
the experiment is original with myself : Having corked
the bottle so that the vial will barely descend, and re-
main at the bottom, I find that pinching the flat bottle
edgewise, instead of flatwise, increases the volume of
the bottle enough to cause the vial to rise to the top.
The force needed in this latter caseis, of course, greater
tharn: that required in the former.

One who has never used this simple apparatus will
be astonished at the remarkable sensitiveness to pres-
sure which may be obtained.

CLARENCE M. BOUTELLE.

Decorah, Ia., Jan. 1, 1891.

—_—_— et ar-—

‘The Obliquity of the Planetary Orbits,
To the Editor of the Scientific American :

In an article from La Nature, printed in your issue
of Oct. 4, 1890, the opinion is expressed that * the only
plausible hypothesis to explain the inclinations of the
axes of planets upon their orbits ’’ is that at some time
they have been struck by comets. The writer, no
doubt, infers this from the ring theory of Laplace. If
the sun, at the time of the formation of a planet, were
a perfect sphere, it is difficult to see how the planet
could be formed, by natural causes, in any other way
than as a ring. But was the sun a sphere? It seems
to me much more probable that, during its nebulous
state and during the generation of the planets, the sun
was an irregular mass of vapor, some parts being more
distant from the center than others. Such higher parts,
situated toward its equator, but not necessarily in it,
would have a greater velocity than the general surface,
and thus would be compelled by centrifugal force to
separate, one after another, from the main body, to
becomne planets.

If this be so, they were thrown off, not in rings, but
in masses, the largest ones first, as on the separation of
each one the sun would becowe more regular in form
and the protuberances smaller. These bodies, thus
torn from the mainbody, wouid not belikely to assume
revolution on axes exactly perpendicular to their orbital
motion, and I would thus account for the obliquity of
their orbits. In the meantime the parts of the sun
toward its poles, having less rotary velocity than the
equatorial parts, would fall more rapidly toward the
center, and thus contribute to its spherical form.

There is no sign anywhere of ring planetary forma-
tion, unless in the case of the rings of Saturn, and per-
haps that of the asteroids, which may be fragments of
a jbroken ring. But we see that in neither of these
cases was a globe the result. E. HUNTINGTON.

787 Willoughby Ave., Brooklyn.

[This theory is fully as plausible as the one advanced
by Leotard in the article on *“ The End of the World,”
in our issue of October 4. Yet both, being of accidental
nature, do not accord with the uniformity of axial and

orbital inclination of every individual body forming
the solar system, the only exception being the system
of minor planets, which seem to be the remains of an
accident to some large planet originally occupying a
normal place in our system. The axial positions and
orbital relations of all the bodies of the solar sys-
tem, from tbe sun to the remotest planet, seem to be
due to the slight perturbations from the irregular
flight of comets, meteors, and of interplanetary gravi-
tation through the vast myriads of years that have
elapsed since the dawn of their individualities.—
EDITOR.]

The Destruction of Animal Life and its
Consequences,

MRS. N. PIKE.

Everything that has life preys on other life is an old
truisn—from man to the smallest animalcule ; but
mainly for subsistence—an inevitable law of nature;
but with few exceptions man is the only animal whose
bloodthirsty instincts urge him to wholesale slaughter
of races, either from a sheer love of killing or greed
of gain.

There are few of the lower animals that are not of
some use to man, and the wholesale destruction of any
useful creature will surely be repaid fourfold. Nature
will ultimately assert her rights, and generally metes
out severe penalties for our abuse of them. If the
sportsman, with his boasted reasoning powers, would
only exercise them when bent on making a score, or
the merchant when sending out his emissaries to bag
game large and small irrespective for trade, much se-
rious loss and future scarcity would be avoided. But
when did either ever pause, where sport or gain were
in question? I will quote a few instances where
grave consequences are already developing themselves
from the reckless slaughter of beast, bird, fish, and
reptile life.

See the devastation such men as Gordon Cum-
ming and othershave made among the great elephants
of Africa and Asia. Many are yearly Kkilled for their
tusks as ivory is one of the principal exports in eastern
and western Africa. Yet how many have been slain
yearly wherever they have been in reach of the sports-
man, for the sake of boasting that so many have been
killed before lunch or dinner, and the huge creatures
left for the wolves and vultures! Slowly, but surely,
are elephants receding from man to the vast tracts as
yet unknown save to a Stanley or a Livingstone in
Africa, and to the dense jungles of India, where man
has difficulty in following them. At their present death
rate the twentieth century must see the extinction of
the last of the giant pachyderms that have flourished
on the earth.

Where are the vast herds of bisons that oncespread
over two-thirds of this ilnmense continent ? Butchered
by thousands, not as they once were for their flesh and
hides for the support and tents of the aborigines at
certain seasons, but in sheer wantonness by the white
man, till, if the remnant be not well cared for, they
will be soon but relics of the past fauna of the country.
Fortunately the buffalo has found a home in Australia
and takes kindly to its new habitat. Then there are
the elk, moose, caribou, and common deer, all fast dis-
appearing, owing to the incessant warfare against thei.
Equally with the bisons of Amwmerica, the great mar-
supials are being exterminated in southern Australia,
either hunted down for sport or to protect the grass of
the sheep runs from being devoured by them. Now,
people are awakening to the fact that kangaroos are
of the greatest use, both for their flesh and hides, and
there is consternation over their rapid decrease ; and
unless care is taken to breed and protect them else-
where, they will take their place with the mammoth
and dinornis of bygone ages. Our only marsupial, the
opossum, from the insatiable appetite of the negro for
its savory flesh, and the excitement of its chase, will
soon be a rara avis. The coon is known for its cun-
ning ways and fondness for persimmons, but it is nota
generally aceredited fact that a family of opossuwms are
the best hunters a farmer can have on his land, es-
pecially for large grubs, boring beetles, and other in-
sects, which they seek for persistently.

Look at the yearly massacre of the whales and other
great marine mamials. From their fecundity there
would be abundance of all these animals for every pur-
pose of commerce, bt the cupidity and avarice of men
areKkilling the goose for the golden egg buttoosurely. A
most notable instance is the Rhytina gigas, or Arc-
tic sea cow, one of the most useful animals in the far
North. Many a shipwrecked whaling erew has been
kept alive by its flesh, and so abundant was it in the
18th century that the southeast of Behring’s Island was
named Cape Manati, a name it still bears, but only as
a record of what was, but is not. The young ones
weighed over 1,200 pounds and a full-grown one be-
tween 8,000 and 9,000 pounds, and were invaluable to
the Kamschatkans, as their fat never turned rancid,
and even one was a godsend on that inhospitable shore,
as every part of the creature was useful. Little more
than a century elapsed from its discovery before it was
extinct.

The sperm aud finback whales once were so plentiful
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in the ocean world that their pursuit gave e:nployment
to thousands of people. A few yearsago over 900 vessels
were engaged whaling from New Bedford, Mass., and
the destruction of these leviathans of the deep has been
so great that they are now very scarce in many seas
where they were formerly abundant.

Every report from the seal fisheries brings news of
the limits of the range of these valuable animals being
contracted under the most relentless persecution. The
still more precious sea otter is so rarely found that un-
less stringent laws as to their capture are made and
enforced, the beautiful creatures must soon be exter-
minated. So it is with the fish products of the ocean.
Every device that inan can invent is used, not to meet
the demand for wholesome food, but to sweep them in
by shoals as long as they last. A case in point is the
menhaden, caught in such vast numbers for rendering
into oil, ete., that it is supposed bluefish and others
that feed principally on them are gradually leaving us
to seek elsewhere their favorite nutriment.

In bird life the same waste is and has been carried
on. See the great auk and other birds, rare and beau-
tiful, supposed to be extinct, and would be now un-
known save for their record in books or a specimen in
some museum. Ducks, geese, and many other wild
marsh birds are scarcer every year now—once so plen-
tiful. In England a raid was made on the blackbirds,
bulfinches, and other fruit-loving birds till there was
danger of their extermination. Very soon the farmer
found out, when he had killed each bird he could get
a shot at, that his orchards were being devastated by
every kind of insect pest. It was hard for himn to be-
lieve that such deplorable results could follow from
killing the birds; but when convinced of it, he was
only too glad to have them back, even at the cost of
some of his cherries.

So it is here. The insectivorous birds are being so
ruthlessly destroyed. The boys are bad enough, but
every man of every nationality thinks because he has
a gun (perhaps for the first timne in hislife) and America
a free country, he is at liberty to slaughter every living
thing that bears fur or feathers. See the pretty wood-
peckers of so many species, how indefatigably they
work on our trees, sounding step by step, and when
they hear the note of warning, in goes the sharp bill
till the insect is found, and they never cease till the
tree is cleared. Thus they fulfill a double mission,
working for their own sustenance and befriending man
at the same time. Many anobleorchard has been saved
by the very birds every sportsmman aims to destroy.
Think of the flocks of bright birds that are sacrificed
yearly to the rage for feathers for ladies’ hats, etc.!
Land and sea shore are both laid under contribution,
woods innumerable, where oncethe joyous notesof the
varied song birds resounded, are now silent forever,
and the true lover of nature feels the loss keenly, while
many a fallen giant shows how insidiously its enemies
have worked till it was laid low, with no little indus-
trious friends to save it. Insect devastation is bur-
dening the agriculturist with a load almost beyond en-
durance—then save the insectivorous birds. Over two
millions of birds are killed annually for the milliners!
Surely there are lovely flowers enough, our legitimmate
ornaments, and more appropriate to feminine beauty
than feathers, so that the fashion for them will, I
trust, die out; and it might but for the imperious
Dame Fashion.

Of all created animals, I suppose the alligator is
one of the most repulsive and ferocious. .Every one
for years that could get in a shot has fired at the huge
saurian, till in some parts of the South it is becoming
scarce. Yet, ugly brute as he is, he fills a not unim-
portant place in nature, and his loss is being felt,
whether slain for hisskin or meresport. In the vicinity
of the rivers and lagoons where alligators once swarmed
in Florida are extensive corn fields, and these the crea-
tures frequent for their favorite rodents that they are
expert in catching. The wholesale destruction of alli-
gators has caused the rats to infest the corn fields to
such an extent that the consequences are already seri-
ous, and I see the governor of Louisiana is issuing a
decree for their protection—a wise man in his day.

To leave the larger animals : Instancesare occurring
every year to show that even reptile life hasits uses ;
many quite unsuspected by us, who are often willfully
blind to what goes on around us, or, worse still, we
allow our prejudices to warp our judgment. Asa rule,
theold fiat ‘‘every man’shand against them,” isliterally
carried out, where snakesare concerned. Yetin mercy
to us, thousands have been made harmless to man, and
not only so, but useful to hin. Leta common garter,
black, or milk snake show but the tip of his tail, when
he is pursued till slain, as if he were a rattler or cop-
perhead. Yet their principal food is rats, mice, beetles,
and others so destructive in the harvest fields. As all
the above mentioned snakes are non-venomous, spare
them by all means. I could cite fact on fact, but trust
I have said enough to rouse those who have the power
as well as the will to try and stop the wholesale de-
struction going on in all animal life, either for sport or
profit, for it surely will be sooner or later followed by
the gravest cousequences to man, and in the near
future too.
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PHOTOGRAPHY OF A CANNON BALL IN MOTION.
To the Editor of the Scientific American :

In firing an eight inch mortar recently, we were suc-
cessful in making an instantaneous photograph of the
same, catching the shell about twelve feet from the
mouth of the mortar, as you will see by the inclosed
cut. The practice firing was under the command of
Lieut. Frederick S. Strong, U. S. A., commanding the
cadets of thisacademy. I think that you will agree
with me that this is an exceptionally
fine view, and worthy of publication
in your excellent journal.

J. SUMNER ROGERS,
Col. and Supt. M. M. A.
Michigan Military Academy,
Orchard Lake, Mich.
A New Asbestos Mine.

The wonderful asbestos mine found
near Hamilton has been uncovered in
a ledge for a distance of seventy-five
feet, and at the cropping, or as far as
the discoverers have been able to go in
this brief time, says the Olympia 77¢-
bune, the ledge proved to be eight feet
in width. The rock taken from the
ledge after the surface crusting was
removed is pure asbestos ore, as white
as chalk and fine as silk, the feathery
fibers being as long as the pieces of
rock fromm which they are pulled, in
sowme cases reaching the entire length
of eighteen inches. From the remark-
able progress made, it is estimated
that one month spent in development
would so open the easily accessible
store as to enable the valuable con-
tents to be rewoved in almost any
quantity. The wmine is being opened
at an altitude of about 2,000 feet. As-
bestos is found in Switzerland, Scotland, Virginia, Ver-
mont, and on Staten Island., off the coast of New
Jersey. The finest quality discovered up to this time
is in Italy. It is used extensively in the manufacture
of fireproof roofing, flooring, clothing, hose, steam
packing, lamp wicking, safe filling, and as a non-con-
ducting envelope for steam pipes.

— > r——— -
THE “IRON GATES” OF THE DANUBE.

The work of blowing up the masses of rock which
form the dangerous rapids known as the Iron Gates,
on the Danube, was inaugurated on September 15,
when the Greben Rock was partially blown up by a
blast of sixty kilogrammes of dynamite, in the presence
of Count Szapary, the Hungarian Premier ; M. Baross,
Hungarian Minister of Commerce ; Count Bacquehew,
Austrian Minister of Commerce; M. Gruitch, the Ser-
vian Premier; M. Jossimovich, Servian Minister of
Public Works; M. De Szogyenyi, Chief Secretary in
the Austro-Hungarian Ministry of Foreign Affairs; and
other Hungarian and Servian authorities. Large
numbers of the inhabitants had collected on both
banks of the Danube to witness the ceremony, and

the first explosion was greeted with enthusiastic
cheers. The history of this great scheme was told at
the time the Hungarian Parliament passed the bill on
the subject two years ago. It is known that the Ro-
mwan Ewmperor Trajan, seventeen centuries ago, cow-
menced works, of which traces are still to be seen, for
the construction of a navigable canal to avoid the
Iron Gates.

For the remedy of the obstruction in the Danube,
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much discussed of late years, there were two rival sys-
tems—the French, which proposed to make locks, and
the English and American, which was practically the
same as that of Trajan, namely, blasting the minor
rocks and cutting canals and erecting dams where the
rocks were too crowded. The latter plan was in prin-
ciple adopted, and the details were worked out, in
1883, by the Hungarian engineer Willandt. The longest
canal will be that on the Servian bank, with a length
of over two Kilometers and a width of eighty meters.
It will be left for a later period to maie the canal
wider and deeper, as was done with the Suez Canal.
For the present it is considered sufficient that moderate
sized steamers shall be able to pass through without
hinderance, and thus facilitate the exchange of goods
between the west of Europe and the East.

The first portion of the rocks to be removed, and of
the channels to be cut, runs through Hungarian terri-
tory ; the second portion is in Servia. The new water-
way will, it is anticipated, be finished by the end of
1895, and then, for the first time in history. Black Sea
steawers will be seen at the quays of Pesth and Vien-
na, having, of course, previously touched at Belgrade.

[JaNUuArY 17, 189l.

The benefit to Servian trade will then be quite on a
par with that of Austria-Hungary. Even Gerwmany
will derive benetit from this extension of trade to the
East. These, however, are by no means the only

countries which will be benefited by the opening of
the great river to commerce. Turkey, Southern Russia,
Roumania, and Bulgaria, not to speak of the states of

the West of Europe, will reap advantage from this new
departure.

England, as the chief carrier of the world,
is sure to feel the beneficial effects of
the Danube being at length navigable
from its mouth right up tothe very
center of Europe.

The removal of the Iron Gates has
always been considered a matter of
European importance. The treaty of
Paris stipulated for treedom of navi-
gation on the Danube. The London
treaty of 1871 again authorized the
levying of tolls to defray the cost of
the Danube regulation ; and article 57
of the treaty of Berlin intrusted Aus-
tria-Hungary with the task of carrying
out the work. By these international
compacts the European character of
the great undertaking is sufficiently
attested.

The work of blasting the rocks will
be undertaken by contractors in the
employ of the Hungarian government,
as the official invitation for tenders
brought no offers from any quarter.
The construction of the dawms, how-
ever, and the cutting of several chan-
nels to compass the most difficult rocks
and rapids, will be carried out by an
association of Pesth and other firms.
The cost, estimated altogether at nine
million florins, will be borne by the
Hungarian exchequer, to which will

fall the tolls te be levied on all vessels passing through

the Gates until the original outlay is repaid.

ot the Panamma Canal,

Sad Condition

The Panama Canal is actually a thing of the past,
and Nature in her works will soon obliterate all traces
of French energy and money expended on the Isthmus.
Reports of October 25 say that the late heavy rains
have caused vast slides into the canal from the hilltops
near Obispo, and the canal excavation at Circaracha is
entirely filled up. Only one dredge of the American
company now remains at Colon, the Nathan Appleton.
The dredge Ferdinand Lesseps, of the same company,
was sunk about sixty miles from Colon, while being
towed to Greytown. Lieut. N. B. Wyse, acting forthe
Panama company, writes from Bogota, under date of
October 20, that owing to the exacting terws sought to
be imposed by the Senate committee, ‘‘ it appears that
it will be impossible to reach an understanding.”

—_— ¢

MR. A. C. WiLLIAMS, of Elk Falls, Kansas, a former
signal service man, is conducting experiments tending
to show a variability of the earth’s gravity.

THE

IRON GATES” OF THE DANUBE.
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SMALL ELECTRIC MOTOR FOR AMATEURS.*
BY GEO. M. HOPKINS.

Every piece of electric work done by a student or
amateur is of value, not only as an addition to his col-
lection of apparatus, but as a means of acquiring a
positive knowledge of electricity and of electrical ap-
paratus. The annexed engraving shows a simple and
easily constructed motor, which very fully illustrates
the construction and operation of the Gramme motor,
and is well adapted to various uses requiring only a
small amount of power.

This motor was built by Mr. W. S. Bishop, of New
Haven, Conn., after the general plans of the siwmple
electric notor already illustrated and described some
months since in these columns, but the construction
here shown is more simple and more easily carried out.
The perspective view here given is two-thirds the
actual size. The detail views (Figs. 2 and 3), showing
the armature in process of construction, are full size.

The field magnet is formed of a yoke of Norway iron
5 inch thick, 25 inch wide and 2% inches long. In
the yoke, near its ends and 15 inches apart, aredrilled
holes for receiving the quarter inch Norway iron cores
of the magnet, which are driven into the yoke.

The polar extremities of the field magnet are curved
to form a circular opening 2¢; inches in diameter.
The winding of the field magnet may be applied to
the magnet cores, as shown in the engraving, or the
wire may be wound upon spools fitted to the cores.
The spools are 1 inch in diameter and 114 inch long be-
tween the heads. Upon each spool is wound one ounce
of double-wound, cotton-covered magnet wire. The
yoke of the field magnet is fastened to the wooden
base piece of the motor by screws passing upwardly
through the base into threaded holes in the yoke.

The armature consists of a small Gramme ring
mounted upon a wooden disk secured to the armature
shaft. The armature core, ¢, is a ring formed of a piece
of annealed iron wire, No. 13 B. & 8. gauge, having its
ends beveled and drilled transversely to receive a pin,
as shown in Fig. 2. A core of this kind, although
theoretically not as efficient as a laminated core,
answers every purpose in this very small motor, and
greatly facilitates the constructinn of the armature.
The core has an outside diameter of 1% inches. The
outside diameter of the armature is 2 inches, and the
inside diameter 114 inches. Upon the armature core
are placed 12 coils, b, of silk-covered, single-wound mag-
net wire, No. 25 B. & S. gauge, separated by rings, d, of
soft iron wire No. 13, the rings forming polar exten-
sions which add to the efficiency of the motor. The
armature coils are formed in a lathe on a mandrel,
separately, as shown in Fig. 8. This mandrel consists
of a piece of No. 11 wire having two collars 34 of an
inch apart, one of the collars being fixed and the other
being removable. To allow for any contingency, it is
advisable to make the distance between these collars a
little less than that given, say 4% inch less. Each coil
contains 4 feet 4 inches of wire wound in five layers.

To facilitate the removal of the coil from the man-
drel, the first layer is wound loosely. After winding,
and before removing the coil from the mandrel, the
wire is cemented with paraffine or wax melted on the
coil with a warm iron. After twelve coils have been
completed, they are strung upon
the armature core, ¢, in alterna-
tion with the iron wire rings, d,
and when the core is filled, its
ends are brought together and
secured by means of the pin, as
shown.

The wooden hub of the arma-
ture is now fitted to the ring, but
before the ring is secured on the
hub, twelve equidistant holes
are drilled transversely through
the hub, near its center, and in
each hole is inserted a piece of
No. 12 copper wire one-half an
inch long. The ends of the
pieces of copper wire are allowed
to projeet one-sixteenth of an
inch beyond the sides of the
hub. Thering is placed on the
hub, and ends of the wire pro-
jecting from adjacent coils, b,
are twisted together, and attach-
ed by means of solder to the
copper wire pins extending
through the hub and forming
the commutator bars, the cover-
ing being removed from the ex-
tremities of the wire. It will
thus be seen that to each cow-
mutator bar is connected the
beginning of one coil and the
end of the adjacent coil, so that
by means of these connections
the winding of the armature be-
comes continuous.

* Full size working drawings for use of
amateurs who wish to construct this motor
were published in SUPPLEMENT of January
3, 1891, No. 783,
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The posts in which the armature shaft is journaled
are perforated near their upper ends with a hole of a
size adapted to receive the armature shaft, and these
holes are counterbored from the inner surfaces of the
posts, and a wire of the same diameter as the shaft is
placed in the position of the armature shaft, and
Babbitt metal or type metal is poured into the open-

Fig. 2.-ARMATURE OF SMALL MOTOR IN PROCESS OF
CONSTRUCTION.

ings around the shaft, forming the journal boxes. A
hole is bored in the top of each post before casting the
metal, to form an anchorage for the journal box, and
after the casting, the anchorage is drilled through to
the opening of the journal box, to form an oil hole for
the armature shaft.

The journal box on the side of the commutator is
made to project beyond the inner face of the post, to
receive the disk which carries the commutator springs.
This projection is made by clamping to the post a
piece of wood having in it a hole corresponding with
that in the post. After the journal box is cast, the
extra piece of wood is removed, leaving a sleeve upon

Fig. 3.- APPARATUS FOR WINDING ARMATURE COILS.

which to place the disk. This disk is an inch and a
half in diameter and {; of an inch thick.

To the inner face of the disk are clamped the com-
mutator springs by means of small blocks, as shown in
the perspective view, these blocks being held in place
by screws passing through the disk into threaded holes
in the blocks. The commutator springs are curved
outwardly and their ends are turned backward toward
the disk, and their extremities rest upon the commu-
tator bars, as shown in Fig. 1.

The commutator disk and the clamping blocks are
made of vulcanized fiber, which is strong and at the
same time a good insulator. The commutator springs
are hard-rolled copper, and their inner ends are ad-
justed so as to lightly touch diametrically opposite com-
mutator bars. The best adjustment for the commu-
tator springs is found by moving the disk in one di-

rection or the other. It will be found that the maxi-

Fig. 1.—PERSPECTIVE VIEW OF A SMALL GRAMME RING MOTOR.
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mum effect is secured when the contact surfaces of the
commutator springs are nearly in a vertical line.

The commutator disk is clamped in any desired posi-
tion by an ordinary wood screw, which passes loosely
through the post and is screwed into a wooden thumb
nut bearing against the outer surface of the post. The
terminals of the field magnet are connected directly
with the binding post and also with the outer ends of
the commmutator springs as shown.

With one cell of dry battery the motor makes about
1,800 revolutions per minute, but it does not develop
its maximnum power until one or two cells are added in
parallel. Any of the dry batteries will run it for short
periods, but if it is required to run it continuously for
any length of timme, one or two cells of Bunsen or
Fuller battery should be used.

The motor being shunt wound, is practically self-
regulating. Its speed with any amount of battery
power does not much exceed 2,000 revolutions per
minute.

O —
A DMechanical Cotton Picker,

The Waco Day, Texas, describes as follows the ope-
ration of a new cotton picker by Mr. Campbell, lately
tried at that place :

The essential feature is 330 fingers or spindles pro-
jecting through and from a hollow eylinder. These
fingers are ten inches long, and have at the end a
brush or tip of fine wire, and set in four grooves radi-
ally is horse hair, clipped so it projects from the fingers
about one-twelfth of an inch, the tip and the hairs on
the side being the means of getting the cotton from
the bolls. The fingers or spindles are given a whirl-
ing motion by a system of cog gear inclosed within the
cylinder. Moving forward, the cylinder revolves, the
fingers come in contact with the cotton, the whirling
motion of the fingers entangles the cotton lint, and it
is picked, then carried upward and backward until
cleaned from the fingers by brushes, and thrown into
receptacles holding sixty pounds of seed cotton.

The revolutions are so timed that the fingers which
project at the spokes of a wheel strike the plant with-
out a raking motion, for that would damage the glant.
No injury comes to the leaf or boll from running the
machine over the plant.

With a width of four feet, length seven feet, and
height of five and one-half feet, the machine, complete,
weighs about 1,200 pounds, and is of easy draught for
two mules.

The rows were 185 yards long, and were gone over
twice, the result being the cotton was cleanly picked
out of the bolls, the machine being as thorough in
this respect as the fingers of the negro. No injury to
foliage, bolls or branches of the plant was noted.

In the morning, when the cotton was slightly damp,
a gathering from one row made by the machine
weighed a little more than thirty pounds. The waste
knocked on the ground by the machine was picked up
by hand and weighed five ounces. Inthe afternoon,
with the cotton perfectly dry, the cotton picked
weighed over twenty-eight pounds, and the waste
picked up weighed nearly three and one-half pounds.

The time made was about five pounds a minute, or
300 pounds an hour. Allowing time, liberally, for
ewmptying the receptacles, stop-
ping for repairs, meals, and so
on, the machine could easily
work ten hours a day and would
gather 3,000 pounds at a total
expense of not more than $3 per
day, making the total cost of the
picking for each bale $1.50. At
present prices the cost is fully
$16.

Jamaica International
Exhibition,

Shoe manufacturers of New
England who are desirous of
opening up business relations
with South American countries
will find an excellent opportu-
nity for showing their goods at
t he international exhibition
which opens at Kingston, Ja-
waica, on the 27th of January,
and all the arrangements are
made on a liberal scale, which
gives assurance of success. Space
is free, and all goods intended
for exhibition will be admitted
duty free. Kingston is an im-
portant point tor distributing
goods to Central and South
America, as well as the neigh-
boring islands. Jamaica, with
600,000 inhabitants, is only 90
miles from Cuba and about
the same from Haiti, having
direct steam cowmmunication
with the other West Indian
islands and the center of their
trade.
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Artificial Production of Cyanides and Ammonia.

A series of experiments upon the synthetical produc-
tion of eyanogen compounds by the mutual action of
charcoal, gaseous nitrogen, and alkaline oxides or car-
bonates, at high temperatures and under great pres-
sure, are described, says Nature, by Prof. Hempel in
the new number of the Berichte. Bunsenand Playfair
long ago showed that when charcoal and potassium
carbonate are heated to redness in an atmosphere of
nitrogen, a certain quantity of cyanide of potassium is
forined. Since that timme Margueritte and Sourdeval
have further shown that barium carbonate may be
used in place of the potash, and that the barium cya-
nide produced may be again decomposed by steam into
amrmnonia and barium carbonate. These reactions af-
forded a theoretically continuous process for the con-
version of atmospheric nitrogen into ammonia, a pro-
cess which, if it could only be worked on the large
scale, would doubtless be of immense value. Un-
fortunately, however, only small proportions of the
substances appear to enter into the reaction at ordi-
nary pressures. Hence the yield is not sufficiently
large to render the process economical. Prof. Hempel,
however, by means of a simple pressure apparatus, has
shown that the reaction is very much more complete,
and when potash is used, very energetic, under the
pressure of sixty atmospheres.

His apparatus consists of a strong cylinder closed at
one end, and worked out of a single block of steel. The
steel top screws tightly down, so as to form a closed
chamber, and is pierced with two apertures—one for
connection with the compressing pumps, and a sec-
ond to admit the passage of an insulated copper rod.
Within the steel eylinder is placed a smaller cylinder of
porcelain, in which the mixture of the alkaline oxide
or carbonate and charcoal is placed. Through the cen-
ter of this mixture passes a rod of charcoal, which is
counnected above with the copper rod and below with
the steel cylinder itself, in such a manner that when
the wires from a strong battery or dynamo are con-
nected with the projecting end of the copper rod and
the exterior of the steel cylinder respectively, the rod
of charcoal becomes heated to redness. The pumps
are then caused to force in nitrogen gas until the de-
sired pressure is registered on the gauge. Experiment-
ing in this manner, it was found that the amount of
barium cyanide formed in fifteen minutes under a pres-
sure of sixty atmospheres was nearly four tinfes that
formed at ordinary atmospheriec pressure ; while in the
case of potassiuiu carbonate the reaction was so ener-
eetic that in a few seconds the heated carbon rod itself
was dissolved. Hence it is evident that the formation
of cyanides by heating together alkaline carbonates
and charcoal in an atmosphere of nitrogen is greatly
accelerated by largely increasing the pressure under
which the reaction occurs.

_— et
Lite-Saving Belt.

Mr. Rossi-Gallico, fromn Italy, lately read a paper on
the merits and adaptations of this invention before
the members of the Balloon Society of Great Britain,
London.

The beltis very compact, light, portable, and, in a
non-inflated state, flat, and can be worn without the
least inconvenience. Its inflation is effected by car-
bonic acid gas, instantaneously produced by the com-
bination of acids and alkalies with which the compart-
ments of the belt are charged on its being brought into
contact with water. The one intended for passenger
use inflates, as we have said, on touching water; that
iztended for the use of officers and seawen is made dif-
ferent. It is easily understood that a belt which would
inflate simply by being brought into contact with
water would be rather inconvenient to wear for those
whose duties expose them more or less to a wetting. So
to avoid this a special arrangewent is made. The acid
and alkali are introduced into the belt in a liquid form,
and when the momwent arrives for the services of the
belt beiug required, all the wearer has to do is to pull
two small tassels,which at once allows the chemicalsto
mix, and the belt is at once inflated. This was demon-
strated at the lecture by Sig. Rossi-Gallico, who in-
flated both classes of belts, the one by wetting, and
the other by pulling the strings, in something like
fifteen seconds. The belt was also shown inclosed in a
brass bomb furnished with cord to allow of its being
swung to a distance from the ship, and is so construect-
ed that on its touching the water it sinks for a second,
and then a fully inflated belt appears on the surface
with sufficient floating power to support two men for
forty hours. The belt can also be discharged by rocket
to a drowning person quite 1,000 yards away, and may
carry a line with it to draw to shore or. deck the per-
son to be rescued.

Novel
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‘The Atlantic Ocean Mail Steamers.

The Teutonic, City of New York, Majestic, and City
of Paris will next year be run on different dates, mak-
ing together a weekly service such as cannot be ex-
celled in the world, since they are all 20 knot boats,
and all come within a few minutes of each other in
the duration of the now very fast transatlantic trip—
about 5 days 20 hours.

LONG SPLICE FOR ROPES,
The illustrations show how to make a long splice by
a method somewhat different from the regular way.
It is especially valuable for uniting ropes used in

power plants. The union can be made so neatly as to
be indiscernible.

The ends to be united are tirst unlaid for at least as
many turns-as there are threads in each strand. The
ends are then “ crotched,” as shown in Fig. 1. The
process of making a regular leng splice is started.

Strand @ is unlaid and strand @ laid in its place. In
regular practice this would be done without any re-
duction or tapering, which regular method is shown in
Fig. 2 in process of execution. Then, when at a suffi-
cient distance, @ and @' would be allowed to meet.
Half of each would be cut off, and the other half
would be knotted and stuck away beneath the strands.

In the method now to be described, a systematic
tapering takes place. The place where the strands are
to unite having been settled upon, half as many turns
of both strands as there are threads in a strand, count-
ing backward from the place where the two strands
are to meet or unite, are unlaid. The rope shown in

the drawings 1s supposed to have six threads in a
strand, or to be ‘‘eighteen thread stutf.” Hence each
of a given pair of strands, say @ and «’, is unlaid three
times, counting backward frowm the place of meeting,
and at that point a single thread is cut and removed.
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They are laid up each one more turn, and a second
thread is removed ; one more turn brings them to-
gether, when a third thread is cut out of each, leaving
each of half the original thickness. Here they are
knotted or twisted, as shown in Fig. 4, a right-handed
knot being used. This knotting and consequent
doubling of the reduced strands, it will be seen,
maintains the original thickness of the strand, each
strand at this point being three threads in thickness.
The ends of the loose strands are again wrapped
around the laid-up tapered strand until the next turn
is reached, when an additional thread is cut out, leav-
ing two. This reduced portion is twisted around the
laid strand, which, at this point, is four threads in
thickness, until the next turn is reached. There an-
other thread is cut out, and the single thread left is
wound around the laid strand, here five threads in
thickness, and is finally cut off.

It will be observed that this leaves the strands in all
places of the exact original thickness of six threads.

In ropes in which the number of threads are uneven,
one strand is unlaid one turn further back and is re-
duced one thread more than the other at the first knot,
and thesame principle is carried out, the twisted or
united strands always being kept of uniform thickness.

In Fig. 3, the reduction of the strands thread by
thread is shown. It is better practice not to reduce
them all at once, but to do it turn by turn as fast as
they are laid up, as described above. The reduction
after knotting is best accomplished in the same way,
although the operation can be carried out as shown in
Fig. 3 and Fig. 4. The threads too should be cut off
so as to lie underneath the strand, and so be hidden,
if a very neat job is wanted.

Strand ¢ is unlaid in the opposite direction, or to
the right, and ¢’ is laid in its place. These are treated
exactly as ¢ and a’ were.

Strands b and b’ are each unlaid for half as many
turns as there are threads in each, in the present case
for three turns, and reduced one thread, laid up one
turn each and reduced by another thread, laid up a
second turn and reduced by a third thread, and are
knotted and twisted as described, the loose strands
being reduced one thread for each turn given in the
finishing twisting.

This splice has been used with great success by Mr.
W. A. Wood, of this city. He has employed it on rope
driving bands of rawhide, as well as on manila rope,
and it has given the greatest satisfaction. The splice
being of uniform thickness, the band runs better and
the spliced portion lasts as long as any other part.

Resuscitation of the Apparently Drowned.

In the Transactions of the Medico-Chirurgical Socie-
ty of London, Dr. Bowles gives the following excellent
advice: After the patient has been placed for a mo-
ment with face downward, to allow the eszape of water
from the mouth and throat, he is turned on the side
and kept on that side continuously, except when (about
fifteen times a minute) the body is rolled for a few sec-
onds on the face again. By keeping the same side al-
ways up, the lung on that side becomnes clear. Turning
first one and then the other side up is dangerous, be-
cause thereby the partly cleared lung is suddenly
flooded with fluid from the lung which was downward.
It is better to clear one lung entirely than to have
both half cleared. Each timme the body is turned upon
the face a little more froth and water escapes from the
mouth and nostrils. If one lung is thus cleared it may
escape the inflammation which results from the in-
spiration of water. When the upper lung has been
almost cleared, it is useful to raise the upper arm
above the head as in the Sylvester method, since the
entrance of larger quantities of air into the lung is
now safe. Pressure upon the back at each pronation
assists the escape of water somewhat, and it has a
good influence on the heart, aiding the propulsion of
the blood toward the lungs. The continued use of the
prono-lateral mmethod is an excellent mode of keeping
the pharynx clear of obstruction. The Medical Record
speaks approvingly of this treatment in a recent edi-
torial, and considers it superior to the usual Sylvester
or Marshall Hall method.

-
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Carbon Cores for Casting.

The well-known difficulty experienced by both iron
and brass founders in making smooth, true holes in
castings by coring hasled to various experiments with
a view to the discovery of something better than the
cores commonly used. Mr. E. R. Dale, C.E., writes us
that cores of carbon are coming into use in England
and meeting with favor for work of all kinds, but
especially for the class of work requiring long holes of
siall diameter.

At present they are supplied in 10 inch lengths from
¢ inch to 114 inches in diameter. They are smoother
than sand cores, and will keep for any length of time
without wasting. Holes mnay be cored in many kinds
of work which would otherwise have to be bored. The
carbon core does not break in the mould, and often
may be used the second time.

These cores are said to resemble electric light car-
bons, and are perforated longitudinally.
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Making a Will which will Stand.

Some time last summer a young man in Pittsburg,
Pa., tendered his own will for filing in the office of
Register of Wills, which was refused as contrary tolaw.
The matter has been widely commented upon in the
newspapers, the main point insisted upon being the
perfect authenticity which must attach to such a will,
and the unlikelihood of any contest. But the prime
fact is here lost sight of that the law regards a will as
going always with the testator, and as being open to
amendment, variation, or destruction by him so long
as he lives. It is of no legal effect during the testator’s
life, and the common law rule has been that a mnarriage
and the birth of a child after the execution of a will
operated to revoke it, uhless by provision made in the
will or by other competent evidence an intention by
the testator that there should be no such revocation
was shown; while by the statutes of this and many
other States any children born after the will is mmade
and not mentioned or provided for by the will take
such share as would come to them if the father had
died intestate,

The different States have various statutes limiting to
somne extent the manner in which a testator may dis-
pose of his property—as, for instdnce, in New York
State, no person leaving a wife, or child, or parent can
devise more than half of his or her estate to charitable
or educational institutions, etc.; and all statutory
limitations, as well as proof that the will itself is bona
Jfide and sufficient, must, if called in question by any
person interested, be passed upon by the proper court,
before good title can be conveyed under the will. Tbhe
contest over the Fayerweather will in New York is
probably due, principally, to the great increase in the
value of the estate from the time of making the will, in
1884, to the death of the testator, six yearslater. The
increase is estimated at three million dollars, all of
which was to go to the executors, although it is said
they had private written directions as to the dispo-
sition they were to make of it. Therefore a will to
stand, if contested, must have no provisions conflicting
with statute law at the time of the testator’s death, at
which date only the will becomes operative and falls
under the provisions of the law.

Tke plan of filing wiils with probate or other public
officers during the testator’s life mmay therefore be con-
sidered worse than useless. Ninety-nine hundredths
of the will litigation is not on the question of ac-
tual exeeution, but (a) upon the coudition of the tes-

tator’s mind at the time of execution, as to competency
and freedom from undue influence; (b) the meaning
and effect of specific provisions contained in the will;
(c) the legality of specific provisions in view of positive
statutes and rules of law.

Upon all these questions the plan of the Pittsburg
young man would produce more harm than good.

.
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Value of Observation.

The late Rev. Henry Ward Beecher once said that he
neversaw anybody do anything without watching to
see how it was done, as there was no knowing but that
somne time he might have to do it himself. 'This habit
of observation once served him in good stead. ‘I was
going,” he says, ‘‘across a prairie when my horse began
to limp. Lueckily, I came across a blacksmith’s shop,
but the smith was not at home. I asked the woman of
the house if she would allow e to start a fire and make
the shoe. She said I might if I knew how. So Istarted
the fire and heated the shoe red hot, and turned it to
fit my horse’s foot, and pared the hoofs, and turned the
points of the nails out cunningly, asI had seen the
blacksmith do, 2o that in driving into the hoof they
should not get into the quick, and I shod the horse.
At the next place I went to I went straight toa smith
and told him to put the shoe on properly. He looked at
the horse’s foot and paid me the greatest compliment I
ever received in my life. He told me if I put on that
shoe, I had better follow blacksmithing all my life.
Now, I never should have known how to do that if I
had not looked on and seen others do it.”

Another writer in a contemporary on the same sub-
ject says :

Every one should cultivate the faculty of observation.
If he does so designedly, it will not be long before he
will do so unconsciously. Lt is better to learn a thing
by observation than by experience, especially if it is
something to our detriment. One would prefer to know
which is the toadstool and which is the mushroom by
observation rather than by experiment, for the latter
might cost him his life. There is hardly a vocation in
which observation is not of great service, and in many
it is absolutely essential. It adds to the proficiency
of the chemist, the naturalist, the mining expert, and
the bushman. Observation quickens experiment. It
leads to inference, to deduction, to classification, and
thus theories are formulated, sciences established. An
observing boy will become an observing man, and, as
boy and man, he will have an advantage over those

who have not cultivated the faculty. He knows a
thousand things that the unobservant boy does not
know. He does not get the knowledge from books or
from others, but acquires it for himself, through the
use of his eyes and ears, and properly appreciates it tor
that reason. A child may know more than a philoso-
pher about matters that rnay not have come under the
observation of the philosopher. A little girl entered
the study of Mezerai, the celebrated historian, and
asked him for a coal of fire. ‘* But you haven’t brought
a shovel,” he said. *“ I don’t need any,” was her reply.
And then, very much to his astonishment, she filled
her hand with ashes and put the live coal on top. No
doubt the learned man knew that ashes were a bad con-
ductor of heat, but he had never seen the fact verified
in such a practical manner. Galileo noticed the sway-
ing of a chandelier in a cathedral, and it suggested the
pendulum to him. To another inventor the power of
steam and its application was suggested by the tea ket-
tle on the stove. A poor monk diseovered gunpowder,
and an optician’s boy the magnifying lens.

-
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New Submarine Boat.

The French submarine boat Gymnote was recently
tried at Toulon, and demonstrated its ability to pass
through a blockaded line and escape attention in spite
of systematic efforts to watch, trace, or discover its
course. According to the Revue Industrielle, it plunged
and remained under water forty minutes. It rose to
the surface in a distance of more than two miles and a
half frow its point of departure, and had passed under
the watched line of demarkation without being seen.
After having ascertained where it was, it remerged to
return. It again crossed the line, but this time two of
the parties on the lookout for it got a glimpse of it,
not, however, sufficiently distinet to enable them to
trace and pursue it. The course of the boat was in
both instances rectilinear.

——or—

THE Croshy Steamn Gauge and Valve Co., of Boston,
with branches in New York City, Chicago, and Lon-
don, has recently issued an illustrated catalogue of its
goods, including the steam pressure gauge, pop safety
valve, water relief valve, steam engine indicator, cyl-
inder lubricator, bell chime whistle, pressure gauge
testing apparatus, etc. Those looking for the most
improved appliances in this line will do well to send
for a catalogue.

—

RECENTLY PATENTED INVENTIONS.
Raillway Appliances.

STATION INDICATOR.—James N. Winn,
Darien, Ga. This is a device to be placed on the cars
of a sleam road, to be operated by the engineer
from the cab by compreesed air or steam transmitted
through flexible couplings, to indicate approach to the
different stations, the invention covering an improve-
ment in construction and arrangement on a formerly
patented invention of the same inventor.

CAR DoOOrR. —John W. Crumbaugh
and Leander C. Prater, Kansas City, Mo. A combined
bridge and cross bar is connected to the door jamb. to
slide integrally therein, and adapted to be fastened
across the door space or let down to form a bridge or
gangway, the device facilitating the cpening of the
doors of stock cars, strengthening them, and enabling
cattle conveniently o pass in or out in loading or un-
loading shem.

CAR CoupPLING. — Charles W. Man-
chester, Feesburg, Ohio. The drawhead of the car is,
by this invention, provided with a central opening
adapted to register with a like opening formed in a
revoluble cylinder pressed on by a spring, with other
novel features designed to form a simple and durable
construction which shall be very effective in operation
and automatic in coupling.

CAR CourLING. — George H. Duke,
Hotchkiss, Col. The drawhead of this coupling has a
depending beveled flange in its upper side, a spring-
pressed drawbar having a beveled forward end and a
locking shoulder, with a coupling link beveled and
having a shoulder to engage the shoulder of the draw-
bar, the forward end of the latter being pressed against
by a central boss, the coupling being effected automati-
cally.

RAIL JOINT.—Frank F. Hoeffle, Meri-
dian, Miss. This invention provides for ametal plate or
box having upwardly extending flanges between which a
rail may rest, there being gripping devices between the
flanges adapted to clasp a rail, a wedge pointing up-
wardly between one of the flanges and a gripping device
to hold it firmly against the rail, the device being
designed to obviate the use of bolts, nuts and nut
locks,

Mechanical,
WATER WHEEL.—Levi M. Sharps, Lake

View, Oregon (deceased, W. M. Sharps, administrator).
This invention relates to a former patented invention
of the same inventor, and covers a novel construction
and combination of parts forming an improved wheel
designed to bevery simple and durable, and very ef-
fective in operation.

TICKET PRINTING MACHINE.—Gideon
B. Massey, Mamaroneck, N.Y. (deceased, Sarah R.
Massey and Stanley A, Bryant, administrators). This
invention provides a machine to print and number
tickets in successive geries, the blanks being supplied
from a roll of continuous paper and cut off as delivered
from the machine either singly or 1n strips, the inven-

tion being more especiully designed for printing rail-
way, ferry and bridge tickets, etc.

Electrical.

GALVANIC BATTERY. —George A.
Smith, Halifax, Canada. A cell contains the exciting
liquid, in connection with elements formed of rods of
zinc and rods of carbon, and a mechanism is provided
for plunging and lifting the elements and holding them
at any desired height, the construction affording a large
surface for the action of the liquid, and making a
simple and powerful battery for the use of physicians,
surgeons and experimentalists.

TELEGRAPH BLANK. — John O. Don-
nell, Lowville, N. Y. This a blank for telegraph,
telephone or other messages requiring an answer or a
duplicate for reference, and consists of a perforated
double blank divisible into independent blanks, with
opposite perforated end flaps, whereby the blanks may
be made to form their owr envelopes and be folded up
and sealed.

Agricultural,
PLow. — William W. ILeak, Mont-

gomery, Ala. This is an improvement in that class of
plows in which the points or sweep blades are made of
metal sufficiently thin to form an edge, to avoid the
necesgity of sharpening and resharpening the blades,
the brace frame and bars dispensing with all useless
material and lightening and cheapening the construc-
tion, while permitting the free passage of soil thrown
up in operation.

Miscellaneous.

RAPID TRANSIT APPARATUS. — Lieut.
John S. Parke, U. S. A., Rosebud Indian Agency, Rose-
bud, South Dakota. This invention provides for the
construction of a railway track having a rack formed of
platesarranged at an incline lapping one another; and
provided with cushioning plates, while the locomotive
has a revolving group of cannons or barrels arranged to
fire a piston against the rack, to utilize the explosive
force of gunpowder or gsome analogous material to at-
tain great speed in the running of carriages or trains.

SALT PAN. — Daniel Shirley, Hutchin-
son, Kansas. This is an apparatus having a furnace
under the evaporating pan, in connection with a settling
panhaving a flat float resting on the liquid, while flues
extend through the settling pan below the float, the
construction being designed to prevent the buckling or
warping of the pans and obtain the best results from
the fuel used.

COMPOSITION FOR ROADWAYS, EIC.—
Henry Benjamin, Montreal, Canada. This i8 4 com-
position of matter also designed to scive for sidewalks,
fireproof roofing, vault liningsg, and various building
purposeg, and has for its ingredients finely divided iron
particles, sucn as the waste products from iron mines
or iron sand, and a bituminous substance, mixed and
Lincorporar.ed together by heat to a pasty consistency.

=

AXLE BEARING. — James 8. Patten,
Baltimore, Md. This is a self-oiling bearing, the axle
having a spindle portion with longitudinal groove com-
municating with an oil reservoir, a spring-actuated rod
sliding in the groove, and the axle box having a cam
algo acting on the rod, the invention being an improve-
ment on a former patented invention of the same in-
ventor.

STOoCK HITCHING DEVICE.—Andrew L.
Hinchman, Lowell, West Va. This invention consists
of a guide with independent movable clutch blocks, a
latch on one block engaging the other block, ard cords
for pulling the blocks together to retain the halter,
with other novel features, for securely hitching and un-
hitching animnals without entering the stalls, and simul-
taneously unhitching any number of animals.

TYPE WRITING MACHINE.—Gilbert L.
Depuy, Garland, Texas. A keyboard carriage is pivoted
on a threaded shaft in a light frame, and an inking at-
tachment and mechanism moves the carriace along the
shaft as the writing proceeds, the. machine being very
small and adapted to be carried in the pocket, for use to
do the work of a pencil or pen.

TYyPE WRITER FOR THE BLIND.—
Lizzie Sthreshley, Austin, Texas. This is a machine to
produce writings for the blind under the *‘‘ point”
system, and embraces improvements in the congtruction
and combination of parts in the carriage feeding, the
spacing, and the embosging mechanism.

Book STAND.—Julinus W. and Charles
T. Knipp, Napoleon, Ohio. This is a stand for con-
veniently supporting a dictionary or other large book,
and the construction permits of tilting or turning the
table in any desired direction, while it can be locked in
place in such position as wanted, the stand also pre-
senting an ornamental appearance.

TEMPORARY BINDER. — George A.
Blackburn and Daniel J. Brimm, Columbia, S. C. This
is a binder especially designed to hold catalogues, in-
dexes, scrap books, and newspaper files, and has but
few and inexpensive parts, while designed to be easily
operated and securely hold such papers and documents
in place.

Music LEAF TURNER.-—-James Maret,
Mount Vernon, Ky. Combined with a series of fixed
ratchets are sleeves carrying leaf-turning arms, and
having volute springs at their outer ends with hooks to
engage the ratchets, there being also clasps to engage
the leaves and spring catches to hold the arms, whereby
the leaves may be turned in succession by the liberation
of spring-actuated arms, the arms being used independ-
ently of each other.

CouPON ACCOUNT BooOK. — David F.
Parker, Red Cloud, Neb. This is a book with leaves
having memorandum spaces and smaller side spaces on
each of which is formed a coupon representing dollars
or fractional parts thereof,and adapted 10 serveasa
substitute for the ordinary pass book used by pur-
chasers of goods at retail.

PREPARING -CHOCOLATE. —Victor
Tobias and Heinrich Fischer, Berlin, Germany. This
invention relates to the making of a liquid chocolate

| thoroughly free from fat, which can be preserved for a

© 1891 SCIENTIFIC AMERICAN, INC.

very long time, and consists of a process ir: which whey
or poor milk is heated to a boiling point, adding cocoa
and sugar, cooling the mixture, and removing the cocoa
butter.

S16N. — Henry Britten, London, Eng-
land. This sign is .composed of tubes arranged at
right angles to each other and connected by couplings,
letters being suspended by links from the horizontal
tubes, forming a sign for conspicuous display with large
letters on the tops of buildings, and so made that there
wili be but little strain upon the framework.

CELLAR DoOORS. — Charles E. Golden,
Oskaloosa, Kansas. This is an attachment for rairing
and lowering doors, whereby the door when relea~ed
will be automatically opened, and may be automatically
closed when desired, by means of a weight on a crank
arm acting as a pendulum.

ADHESIVE PLASTER. — Richard K.
Gregory, Greensborough, N. C. This plaster is of cot-
ton or linen or similar material saturated with a com-
pound of gum turpentine, alcohol, tannic acid, canc
sugar, gum camphor, bichloride of mercury, carbolic
acid, etc., for use over a wound, the ingredients of the
plaster being insoluble in water, and possessing su-
perior antiseptic and anzsthetic properties.

Cupr HOLDER. — James Sutherland,
Honolulu, Hawaii. This invention consists of a ring
adapted to receive a cup, and a spring clamp formed on
the ring at right angles to it, adapted to engage the rail
of the table, the device being made of a single piece of
steel wire, and specially designed to hold cups, glasses,
etc., to the tahle on board of a ship.

PipE STOPPER. — William Baguley,
New York City. This invention provides a simple and
inexpensive stopper specially designed for closing the
ends of waste pipes when a test is applied to discover
flaws and imperfections which would permit the escape
of sewer gas.

BOTTLE STOPPER. — Michael J. Me-
Hugh, Jersey City, N. J. This is a sectional stopper,
the sections of which may be easily fitted together and
will be self-securing when so fitted and applied, the
stopper being one which may be conveniently inserted
in bottles and will be efficient in use.

BoTTLE Disk. — Alfred L. Bernardin,
Evansville, Ind. This is an improvement in the tin or
other metallic disks or top plates fitting upon the tops
of corks in tightly corked and wired bottles, the con-
struction being designed to opcrate to secure the
desired spreading and compression of the cork at 1ts
top.

ANIMAL TRAP. — William T. Mellon
and John A. Best, Atlantic City, N. J. Combined with
the cage is a tilting platform having a trigger post,
there being a pendent wicket within thecage and a
latch dog to lock the wicket when it falls from the
trigger post, the device being adapted for use without a
bait, and especially designed to catch rats and mice,
etc.

NoTe.—Copies of any of the above patents will be
furnished by Munn & Co., for 23 cents cach. Pleage
send name of the patentee, title of invention, and date
of this paper.
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NEW BOOKS AND PUBLICATIONS,

THE ELECTRICIAN. [Electrical Trades
Directory and Handbook. 1891.

We have received the prospectus for this well known
publication, which is now reaching its ninth year of pub-
lication. It includes a review of the different pha-es of
electrical progress, particularly inthe industrial ﬁelds‘
and care is taken not to allow it to assume too insular
a complexion. The English house which publishes it
muakes special reference to its colonial, American and
foreign features. A biographical section with portraits
is a specially interesting department. YWhen the work
appears, we shall hope to review it for our readers’
benefit.

THE ELECTRIC TELEPHONE. By George
Bartlett Prescott. Second Edition.
Revised and enlarged. New York:
D. Appleton & Company. 1890. 8vo.
cloth. Pp. 795. 516 illustrations.
Price, $6.00.

This is a comprehensive work describing all the prin-
cipal forms of telephonic apparatus, as well as many
minor experiments of interest. Prominence is given
the history of the telephone, and the facts regarding its
origin and development, so far as they are obtainable,
have been given. 'The entire subject 12 covered down
to the present time.

OuT O¥ THE ASHES.—Among the many
attractive novelties issued for the holiday season isan
artis'ic publication bearing the above title andissued
by the well known art stationery manufacturers,
Dempsey & Carroll, New York City. The book contains
specimens of engraved visiting and invitation cards,
illuminated crests aud monograms, besides specimens
of every variety of note paper manufactured in this
country or abroad.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JANUARY NUMBER.—(No. 63.)
TABLE OF CONTENTS.

Handsome colored plate of an elegant residence on
Riverside Avenue, New York City. Cost $60,000

complete. Floor pians, two perspective eleva-
tions, etc. Mr. Frank Freeman, New York,
architect.

2. Plate in colors showing an attractive cottage at
Maplewcod, Chicago. Estimated cost $3,000.
Perspective view and two floor plans.

A cottage at Rutherford, N. J., erected at a cost of
$6.000 complete. Perspective elevation, floor
plans, etc.

4. An elegant residence at Chestnut, IIill, Pa., recently
erected for Mr. Alfred C. Rex. Coet $30,000 com-
plete. Floor plans, perspective elevation, etc.

Sketch and floor plans of a residence at Stockton,
Cal. Estimated cost $10,000.

6. Cottage at Englewood, Chicago.
and tloor plans. Cost $4,200.

. Residence on Powelton Avenue, Philadelphia, Pa.
Cost $30,000 complete. Architect Thos. P. Lons-
dale, Philadelphia. Floor plans, perspective ele-
vation, etc.

. A cottage at Jackson Park, Chicago. Estimated
cost $4,000. Floor plans, perspective elevation,
ete.

9. Cottage on Munroe Avenue, Chicago. Two floor
plans and perspective view. Cost $900.

. Residence at Wayne, Pa., from plans prepared by
W. L. Price, architect, Philadelphia, Cost $7,000
compiete. Floor plans, perspective view, etc.

. An attractive country church of moderate size
recently erected at Glen Ridge, N.J. Estimated
cost about $15,000. Perspective view and floor
plan.

. Cottage at Lakeview, Chicago.

perspective view. Cost $3,000.

A stable combining both beauty and convenmience,
erected for Mr. A. C. Rex, at Chestnut Hill, Pa.
Cost $1,800. Plans and perspective.

A cottage at Austin, Chicago, Ill. Cost $4,200.
Two floor plans and photographic view.

. Sketches of park entrance lodges.

16. Engraving of the Woman's Temperance Temple,
Chicago, Ill, a8 it will appear when finished. Es-
timated cost of the T-~1ple $1,100,000.

View of Whitworth Memorial Hospital.

Miscellaneous contents: The marble industry.—
Lighting streets of London.--Mahogany ties and
marble bridges.—Staining floors.—The Peruvian
temple of Pachacamac.—How to catch coutracts.
—Black birch.—Some of the merits.—Improve
your property.—The SCIENTIFIC AMERICAN a help
to builders. —An improved article for plastering,
tiling, and cement work, 1llustrated.--The Sin-
clair double rocker, illustrated.—An improved
veneer press, illustrated.— Our last year’s volume.
—The Albany Venetian blinds, illustrated.—A
convenience for hospitals, families, etc., illustrat-
ed.—The education of customers,—The Buffalo
hot blast heating system, illustrated. — The
¢ Willer " &liding blinds, illustrated.—Mueller’s
water pressure regulator.—Arti-tic wall decora-
tions.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cente, Forty large quarto pages. equal to about
two hundred ordinary book pages: forming, practi-
cally, a largze and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illnstrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, Cheapness. and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

MUNN & CO.. PUBLISHERS,
361 Broadway, New York.

Perspective view

o

Floor plans and
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Wusiness and Personal.

The charge for Insertion under this headis One Doillar
a line yor each insertion ; about eight words to a line.
Advertisements must be received at publicarron qffice
as early as Thursday morning to appear in next issue.

For Sale—New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J
For best hoisting engine. J.S.Mundy, Newark, N. J.
Barrel, Keg, and Hogshead Machinery. See adv. p. 30.

Best driers for grain, sand, clay, fertilizers, wet feed,
green coffee, etc. S. E. Worrell, Hannibal, Mo.

BestIce and Refrigerating Machines made by David
Boyle, Chicago, Ill. 155 machines in satisfactory use.

Power presses and dies. Also contractors for gpecial
machinery. T.R.& W.J. Baxendale, Rochester, N. Y.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Screwmachines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts,, New York.

Beach’s Improved Pat. Thread Cutting and Diamond
Point Lathe Tool. Billings & Spencer Co., Hartford, Ct.

* How to Keep Boilers Clean.” Send your address
for free 96 p. book. Jas. C. Hotehkiss, 120 Liberty St., N. Y.

Wanted—To have manufactured, or will sell, a newly
patented article of merit, simple and easily made. F. G.
Grove, Luray, Va.

Split Pulleys at low priceg, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works. Drinker St., Philadelphia, Pa.

Guild & Garrieon, Brooklyn, N. Y., manufacture
steam pumps, vacuum pumps, vacuum apparatus, air
pumps, acid blowers, filter press pumps, etc.

For low prices on Iron Pipe, Valves, Gates, Fittings,
lron and Brass Castings, and Plumbers’ Supplies, write
A. & W. S. Carr Co.. 138 and 140 Centre St.. New York.

The best book for electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y.

For Sale.—Farrel Foundry and Machine Company six
ton iron crane. 20 feet radius, and in pertect order, to-
gether with iron and stone base. Nearly new. Apply to
Charles Warner Company, Wilmington, Del.

Wanted—A position by an electrical engineer, either
as superintendent of construction or as first-class sales-
man, thoroughly posted on the KEdison and Thomson-
Houston systems. Have had considerable experience.
Address Insulite, P. O. box 773, New York.

Newspaper Work and Advertising for 1891. Every-
thing a Manufacturer ought to do in this department at-
tended to by the Manufacturers’ Advertising Bureaw
and Press Agency. Benj. R. Western, proprietor, 111

Liberty Street, New York, in a systematic, business-like
manner. Our mutual benefitcombination rates, in which
all clients participate, are lower than any individual ad-
vertiser can possibly secure for himself. HEstbd. 1879.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information and not for publication.

Reterences to former articles or answers should
give date of paper and(fmge or number of question,

Inqguiries not answered in reasonable 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.

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

Scientific American Supplements referred
tomay be had at the oftice. Price 10 cents each.

Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinctly
marked or labeled.

692) L. B. & Co. ask: Can you give
any information regarding the application of steam
direct to lumber for the purpose of drying same, prior
to putting on blnst forcing hot air through same? We
have one of B. F. Sturtevant’s devices, consisting of fan
drawing hot air through a system of tubes having in
them steam for the purpose of heating same, but under
this process we have not been enahled to raise the tem-
perature of our Kkiln over 130° F. at highest, and usunally
we are enabled only to get same from 100° to 120° F,
The idea occurred to us, could we tirst steam the lum-
ber thoroughly, it would be advantageous. A. The
blowing of hot air through the lumber i8 only a super-
ficial drying process. Steaming the lumber and then
injecting air for drying at only 130° temperature will
not help you. Put heating coils under the lumber,
and steam both the Jumber and the coils within a tight
room, 80 as to get a temperature of 200°, and then shut
off steam from the room, and keep up the heat in the
coilg, This drives the moisture from the intcrior of the
lumber. Then ventilation by the hot air blower will
season the lumber without checking.

(2693) G. P, A. asks: Are celluloid col-
lars unhealthy to wear? A They are not; the white
pigment used in making them is oxide of zinc, which
hag no bad effect on the skin.

(2694) C. A. S. asks: Can you tell me
where I can find detailed information respecting occur-
rence and working of brine or sait wells, percentage in
salt, whether profitably worked, nnd whether plant for
the extraction is costly? A. An excellentarticle on the
above subject will be found in SciENTIFIC AMERICAN
SUPPLEMENT, No. 102, and in the SCIENTIFIC AMERICAN
December 13, 1890.

(2695) R. H. writes: 1 There is an
etching ink on the market for etching on glass, Will
you kindly send me a formula for such an etching ink?
A. Diamond ink is made by mixing with hydrofluoric
acid, enough barium sulphate to give it consistency, so
that it will not spread, and show well on the glass.
Ammonium fluoride may also be added. After the
writing has stood some time it is washed or dusted

off, and the etching appears. 2. Also if you know

lof a good gold or other paint, which may be applied
to glass without spreading, and which will not diesolve
off with water. A. Use bronze powder and a proper
vehicle., Copal varnish is very good.

(2696) R. 8. W. writes* 1. Asking how
to make a rubbef stamp oy a paper mould or phlong.
1 4 a stereotyper, but there is a man here who makes
his rubber stamps on the same principle as I make my
stereos. He gets his phlong the same way as I do, but
that is as far as I can trace it. His paste is made just
the same as mine, common paste, a little pipe clay, and
French chalk. A. Cover your stereotype matrix with
thin tinfoil, press mixed and uncured rubber down
on it with & hot plate of iron. Keep it at about
280° F'. until the rubber is cured, say 3 minutes to 1§
hour. 2. Ishonld also like to know how to make the
rubber stamp ink. A. It is made from glycerine and
alcohol colored with zniline. Dilute with water until
it works well.

(2697) G. C. N. asks: 1. What causes
an explosion when filling a kerosene lamp? A, If bad
oil is used, or if the lamp has been overheated, the space
above the oil may become filled with or contain some
vapor of hydrocarbons. On pouring oil into the body
of the lamp, this is displaced and escapes, and will
light or explode if it comes in contact with a flame. 2.
I8 there any danger in filling a large Rochester lamp
while burning? A. Yes. Never flll any lamp when
burning, as it is highly dangerous. 3. Please criticise
my writing. A. It is very good, but is as yet hardly
formed. Itshould improve with practice.

(2698) C. C. M. asks: Can you tell me
what lubricant is used by organ builders on places
where two pieces of wood rub, such as the bellows
handle or pedals? A. Use ground plumbago to lessen
the friction on wood surfaces. In some -places a little
grease may be used, mixed with the plumbago.

(2699) V. G. writes: I am sending you
by this mail a sample of a natural produet in this
country. There is a lagoon here producing some 2,500
tons per year of that stuff, and it was mainly used for
the manufacture of lye for soap-making purposes ; but
lately it has been displaced in the market by caustic
soda. I think that a process of rendering this natural
stuff more active would be of advantage to make 1t
take its former place in the market. Is there any
means of making caustic soda out of such stuff, if pos-
sible by a cold process, or at any rate by a cheap pro-
cess, whatever it may be? A. The substance contains
carbonate of soda and chloride of sodium or common
salt. The latter is in such large quantities that 1t would
make any treatment expensive. It might be concen-
trated by some process depending on the difference in
solubility of salt and carbonate of soda. The carbonate
could be rendered caustic by the addition of lime.

(2700) H. A. S. wants an iron developer
that can be used for time exposures and that can be
easily modified so as to admit of development of in-
stantaneous work. A. Make a saturated solution of
neutral oxalate of potash, and another of sulphate of
iron and water. Acidify the iron solution with sul-
phuric acid, 1 drop of acid to 10 ounces of solution.
To prepare developer, take 6 ounces of the potash solu-
tion and add 1 ounce of iron solution. For time expos-
ures take 14 ounce of the iron solution to 6 ounces of
the oxalate; always add the iron to the oxalate.

(2701) J. H. S. asks (1) if chloride of
gold and sodium can be made from c. p. chloride of
gold; if 8o, can it be done by an amateur with very
little knowledge of chemistry ? A. Yes. 2. What
effcct does a solution of citrate of sodium have on an
untoned print of ready sensitized paper? A. If the
print has been fixed, it will have no etfect. If unfixed,
willhave a tendency to turn printred. 3.-Can you tell
me of some means to clean a porcelain toning tray of a
precipitate of gold, something similar to that formed in
a tray used for the iron developer ? A. Let a mixture
of 1 part nitric and 3 parts of hydrochloric acid stand
in it overnight. 4. Will you give me a formula for
producing black tones, gimilar to a professional pho-
tograph, with ready sensitized paper? A. Use, a
borax toning bath. 5. Can you describe a ray filter
for me such that when yellow or the rays of a common
gas light be passed thromgh, they will be turned white,
or in other words can be printed with ? A. No. None
has been inveuted. 6. In your number of October 25 I
noticed that if a certain chemical, allyl thio-carbamide,
be added to the eikinogen developer, a reversal in de-
velopment will be produced; in regard to this chemical,
is it poisonous or explosive, and can it be compounded
by a druggist, sufliciently pure to produce the desired
result, according to formula given? A. The substance
i8 easily made and is safe to work with. We have not
had any success as yet in our trials with it.

(2702) S. Y. O. asks: What is the formn
of the solar orbit  Imean the small orbit of the sun
around the center of gravity of the solar system; and
what is the period of its revolution ? What is the
period and direction of the revolution of the ellipse
of the moon’s orbit # What work on astronomy isex-
plicit on these and other.similar points ? A. The solar
orbit is a volute or series of spirals expanding
over a space nearly twice the diameter of the sun.
A complete revolution in one orbit requires about 2,372
years, and of the geries about 7,117 years. This is
mathematically demonstrated in a paper by Professor
G. W. Cockley, read before the American Astronomica
Society and published in their transactions for 1887.
The complete revolution of the moon's nodes takes
place in 18 6 years. The latest work is Young’s ** Gen-
eral Astronomy,” $3 mailed.

(2703) T. D. W. asks: Can you tell me
some remedy to prevent prints from turning yel-
low, after they have been toned and fixed? They are
toned by the formula'sent with the paper, which gives a
beautiful tone, but generally about half of them turn a
dark yellow in the lighter parts, while being washed for
the last time. At first I thought that it was rust from
being washed in a tin dish, but they turn the same 1f I
wash them in a wooden tray coated with nsphait varnish.
A. Silver prints sometimes turn yellow after toning
and fixing by leaving them in the hypo longer than ne-
cessary to clear them, or by too acid a tixing bath,which

¢a0 be remedied by adding a drop or two of ammonia,
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or by too old a hypo bath. Keeping the paper long be
tween sensitizing and fixing also makes yellow prints.
If the least quanity of hypo gets into the washing water,
it also causes yellow stains, The asphalt tray is bettef
than metal, A little alum will do ho harm,

(2704) C. N. asks how to transfer en-
gravings on glass for magic lantern slides. A. Coat the
glass with dammar varnish, letting it dry till it be-
comes quite sticky. It should stand nearly two days.
Then wet the paper in soft water, and carefully lay it
on the glass, rubbing it with the finger gently to expel
air bubbles, the engraving side in contact with the var.
nish. Let the paper dry for a day, then with the wetted
finger rub off the paper from the back. The whole
paper can be thus removed, leaving the ink on the vars
nish. Coat the gliss with anotlier layer of vatnish,
which makes it more transparent,and when dry the
slide is ready for the lantern.

(2705) G. B. asks: 1. How far does a
common sound reflector 2 X3 inches reflect a whisper so
as to be understood ? A. A small reflector will not do
well tor reflecting sound. The distance cannot be
stated; it depends on the whisper. 2. Is there any dif-
ference in plaster holding on a large ceiling or a small
one ? A. Theré is ho difference. 3. Is therea plumber's
cyclopedia published ? If so, what is its price? A.
We can stipply you with * Standard Practical Plumb-
ing," by Davles, price $3.

(2706) C. B. S., Jr., says: Would you
kindly tell us, if you have the data, how much faster
the waterin the center of an 8 inch pipe will travel
than the water around the outside of same pipe at say
60 pounds pressure on the main; and what compara-
tive difference there would be between the water
column traveling in the center of a 6 inch pipe and 8
inch pipe, 60 pounds pressure being on both mains; and
how much more pressure would be delivered out of the
end of the 8 inch pipe than the 6 inch pipe, both pipes
being 1,000 feet long and both having 60 pounds pressure
at the entrance ? A. We have no dataas to the re-
tardation of the outer stratum of water flowing through a
closed channel or pipe. In open channels the variation
increases from the perimeter toward the center, ranging
from 75 per cent in parts of the central velocity. The
pressure doeg not materially affect the friction, which
isdte to velotity. The pressute at the ends of the 6
and 8 inch pipe with equal head pressure will be alike
only when there is no water flowing. With open ends
the flow will be nearly as the square of their respective
diameters. With restricted openings the pressure
would be inversely as the proportional area of the holes
to the area of the pipes.

(2707) E. P. F. writes: Will you oblige
me by letting me know which is the best way to connect
the 8 light dynamo for use as arc, i e., the mode of con-
neeting field coils together and the field with armature,
etc.? Iam well pleased with the book * Experimental
Science.” A. Connett your field magnet in series, i. e.,
let all of the cutrent from the armature flow through
the coils of the field magnet. Introduce a resistance of
from;3 to 10 ohms into the eircuit with the lamp.

2708) F. H. B. asks if there is any so-
lution in which charcoal can be soaked and thus render
it fireproof or prevent it from burning away so rapidly
when used in melting and soldering gold upon it. There
is such charcoal, and how it is treated I would like to
know. A. A very durable carbon can be made from
charcoal dust or ground coke agglomerated with sirup,
molasges, or coal tar,and baked in moulds. For general
descriplion see the SCIENTIFIC AMERICAN, vol. 60, No.
20. As a solution for common charcoal, phosphate of
soda might be of some use.

@709 F. J. R. asks: 1. Give the for-
mula to make the putty or cement used to make the
joints of stoves tight. A. Mix iron powder to a paste
with solution of silicate of soda. 2. Is there any ce-
ment, stronger than common glue to fasten wood to-
gether? A. The best quality of glue or gelatine is about
as strong as anything for the purpese.

(2710) G. S. A. writes : In reference to
an article in your paper of November 20, page 326,
cocoanut butter, I gshould like to learn full particulars
of its manufacture if possible. A. You will find it
treated under Oleum Theobromee in the United
States Dispensatory. It is made by grinding the seeds,
mixing with ten per cent of water, and pressing between
hot iron plates. It is sometimes made by decoction
and by exhaustion with bisulphide of carbon or other
solvent.

(2711) E. A. H. asks: How much wire,
in weight, of each of the two sizes, Nos. 18 and 24, is
required to make the motor described in SUPPLEMENT,
No. 761? A. About 34 pound of No. 24 on field mag-
net and 1!4 pounds No. 18 on the armature.

(2712) J. W. asks: 1. What taste has
the common chloride of antimony? A. A metallic
taste, we presume. 2. How does common sulphuric
acid affect the black sulphuret of antimony; what
taste ? A. Solublein hot acid with evolution of sul-
phureted hydrogen. Taste highly acid. 3. Will nitrous
acid dissolve suphuret of antimony ? If so, what taste
has the solution ? A. Yes, giving the sulphate: taste
metallic. 4. Will sulphurous acid precipitate anti-
mony from any of its solutions ? In blocks or how ?
A. No except by the addition of water, in which it
is dissolved. Antimony is a violent poison, and its
salts are not tasted to any extent.

(2718) U. K. asks for the process used in
the manufacture of oil clothing, such as is used to
take the place of rubber clothing. A. Simply paint
with boiled linseed oil colored to suit. It must be done
in very hot room or in a bright sunlight. A shoebrush
is the best for applying it. A little patent drier may be
added. Itis said that the Chinese use a mixture of one
ounce each of beeswax and soft soap with the oil which
is then boiled down. If the surface seems tacky varnish
with shellac varnish. In any case apply the oil as thin
as possible and let it dry perfectly between successive
coats.

(R714) F. C. asks : 1. Isaluminum a con-
ductor of electricity ? A, A very good conductor. 2.
Can it be melted ? If so, at what heat ? A. Yes: about
1,300° Fah. 3. Where can I get a casting? A. Buy
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the metal and have a brass founder cast it. See SCIEN-
TIFIC AMERICAN, vol. 62, No. 26, page 402, for full direc-
tions for working aluminum,

(2715) A. A. says: Please allow me to
intrude on your valuable time for a decision on a hittle
matter in.dispute. The question is, i8 there any more
pressure in the steam space of a boiler than there is at
the base of a boiler where the water is? For example if a
locomotive boiler has 100 pounds steam on it, is there 100
pounds pressure inthe water leg of the boiler? It is
being argued that the pressure is lighter where the
water isthan in the steam space. A. There is more
pressurc in the bottom of the boiler leg than in the
steam space by the value of the weight of water above.
If there is 4 feet of water, there will be about 134
pounds more pressure per square inch.

(2716) P. V. W. W. writes: I wish to
Jearn what solution will dissolve bromide of silver be-
sides sodium hyposulphite and potassium cyanide. A.
Ammonia to some extent.

(®717) R. R. says: Please inform me
what is the velocity of upward flow of water through a
smooth iron euction pipe 5 inches diameter, held per-
pendicularly 15 feet high, with a perfect vacuum ? A.
With a constant flow under vacuum, the velocity will
be 31 feet, per second, less the friction of the pipe,
which wili lessen the velocity about 3 feet, or a result-
ant of 28 feet per second.

(R718) H. P. asks: Will you please tell
me through your columns how to arrive at the speed a
train is running by the number of clicks made by the
wheels and rails ? How many editions of Haswell are
there, their subjects or names, and price ? How many
pounds of stone (limestone) tothe cord ? A. Count the
clicks per minute and multiply by 30, the usual length
of rails in feet, divide the product by 5,280 for miles per
minute. The ordinary rule is to count the clicks in 20
seconds. This gives approximately miles per hour.
The error is less than 2 per cent. The 54th edition of
Haswell’s ** Mechanic’s and Engineer’s Pocket Book,”
1890, price $4 mailed. A cubic foot of limestone weighs
about 170 pounds, 24% cubic feet in a perch, 128 cubic
feet in a cord.

2719) J. H. H. & J. W. R. say: Kindly
advise if ice was ever known to sink in waterand under
what circumstances. Also if you know of any record
where ice in a lake or pond has been known to sink
any time during the winter or spring, or otherwise dis-
appear before having been melted. A. The ice onrivers
and !akes becomes crystallized in the form of vertical
needles with their interstices saturated with water, sup-
posed to be produced by the increasing intensity of the
sun’e heat in the spring. This weakens the ice to such
an extent that by stamping uponit at the critical time it
breaks up intofine needles. At such times, on any dis-
turbance of the surface by wind, or sometimes without
apparent cause.the whole surface disintegrates, and the
crystals mixing with the warmer water below are melted.
If examined at the moment of breaking up, the fine
acicular crystals will be found floating on the surface,
although at a short distance nothing can be seen but the
water surface. It is a matter of common observation
that ice 8 or 10 inches thick becomes so weak from
crystalline disintegration near the critical time for
breaking that it will not bear pressure, and will break
through with a person walking upon it. We have no
record of ice ginking from the surface in a body, but
have noticed the surface sometimes flooded with several
inches of water from overficw. The Hudson River and
Lake Champlain are noted for the exhibition of this
phenomenon. But ice never can sink in water unless
drawn under by some current, or sunk by stones and
earth which it may have picked up.

(2720) F. V. M. asks for receipt formak-
ing albumen paper. Albumen paper is a special photo-
graphicpapercoated with a film of albumen. Itis manu-
factured on alarge scale and is sold by dealersin pho-
tographic materialg, cheaper than it can be madein a
small way. For gelatino-bromide emulsions, see Ab
ney’s book on * Photography, with Emulsions,” which
we can supply.

(2721) O. M. asks how the lacquering
of brass is done. My work proves all streaked, not
even and nice. How thick should the lacquér be, and
how warm should the brass be? A. The lacquer should
be made thin and clear as wine, only 95 per cent alco-
hol used. Settle for a day or two and decant the clear
Jacquer. Heat the articles to about 160° Fah., or a lit-
tle hotter than the hand can bear. Brush the lacquer
over the work quickly with a flat camel’s hair brush. A
gtove oven moderately warm is a good means for heat-
ing. After lacquering return work to the oven for a
few minutes to dry and glaze. Zapon lacquer advertised
in our columns may be applied without heat and with-
out showing brush marks.

(2722) E. E.—The number of passenger
cars used on the steam railwaye of this country is esti-
mated at thirty thousand, and their average value three
thousand dollars each.

(2723) W. 8. V.—Chemically prepared
paper for autographic and automatic telegraphy is pre-
pared by soaking it in either of the following solutions:
Nitrate of ammonia 2 pounds, ferricyanide of potassium
15 ounce, gum tragacanth 2 ounces, glycerine 2 ounces,
water 14 gallon. Or, iodide of potassium 14 pound,
bromide of potassium 1 pound, starch 14 ounce, water
2 quarts.

(2724) S. asks : What is the composition
of ordinary japan ? A. ‘*Japan  has several meanings.
The liquid drier contains lingeed oil, litharge, and often
gome galt of manganese. For japanning tin or metal
by heat the basis is lingeed oil to which some gums and
other ingredients are added. Black japan is made by
dissolving 48 pounds Naples or certain other foreign
asphalts in 10 gallons of linseed oil; 8 pounds of gum
animi are mixed with 2 gallons of hot oil and added.
Tothis 2 gallons of amber are added, mixed, with 2
gnllons more of hot oil; it is boiled for eome time, driers
are added, and it is thinned with turpentine. Brown
japan is a composition of shellac dissolved in linseed
oil. In Spons' Encyclopedia a great many formulas for
japans for fine japanning are given,

(2725) W. H. W. asks: 1. Is the indue-
tion of the current the same on the wire wound on the
inside of the Gramme ring of the armature in the
dynamo explained in ** Experimental Science,” Fig.
485, or does it only act as connection for the other
half of the coil on the outside? A. The wire on the
inner side of the Gramme ring acts only as a conductor.
It is practically of no use in generating the current. 2.
Does an armature wound with the wire only on the out-
side of Gramme ring answer the same purpose as one in
Fig. 485, or i8 this one (Fig. 485 best, and for what
other purpose than that in case one of the coils should
burn out (I am speaking now of a more expensive ma-
chine) it could be replaced without unwinding all of the
wire? A. It is unnecessary to unwind from a Gramme
ring anything more than the damaged part. Rings with
sectional core are common. These are provided with
coils made separately and applied. 3. Please recom-
mend one or two books on aluminum, price not to ex-
ceed $2. A. We recommend ** Aluminum,” by Rich-
ards, which we can supply, price $5.

(726) M. A. asks for something for
restoring writing. 1 have an army discharge of my hus-
band’s, and he is dead. It is on some kind of skin and
got oil spilled on it, and blurs the writing where it was
filled out, and makes some of it so dim that you cannot
see it toread. Please mention a restorative as hest you
can. A. Try washing over with a eolution of tannic
acid. We advise you tohave it done by an expert.
The solution should be applied carefully with a brush.
There is danger of washing all away.

(R727) E. C. L. M. asks how the round
wooden eaves troughs and conductors are made. Are
the smaller sizes sawed out of the center of the large
ones? If so, how? Two gentlemen in this vicinity
were once speaking of the size of pipe that could be
ueed as a siphon. One of them, a practical engineer,
said that large pipe would not carry water as high as
small pipe of the same length, if it would work at all.
The other thought that one would work as well as the
other. Whichone was inthe right? Iflarge pipe will
not work, will you please explain why? A. Wooden
eaves trough may be made on a heavy wood-shaping
machine. There is no reason why a large pipe siphon
will not work efficiently for the full height that any
siphon will operate. They oniy require caution against
leakage and provigion for keeping out air.

—

Replies to Enquiries,
The following replies relate to enquiries recently pub-

lished in SCIENTIFIC AMERICAN, and to the numbers
therein given :

(2603) White Finish for Shoes.—I would
suggest to inquirer 2603 that if he will uge the following,
he will get a good white finish on his shoes :

Best white bonnet glue.... 1b.
Sulphate zinc c. p........ e 1¢

Sulphate copper, ground. .2 e
Pipe clay bolted.... .................. 1 e
Sulphate magnesia........ ............ 1 “
Light yellow ocher................. .. 2 oz
Water . ..... Ceeeeaes e e 4 gals.

Mix and let it stand until all is dissolved, then bring
to boillng point and add 2 pounds oxalic acid and gum
tragacanth q. 8. Iron or gum brush, in the usual way,
and wax. If this is properly used, the red color will
not work through,—C. A. H.

TO INVENTORS.

An experience of forty years, and the preparation ot
more than one hundred thousand applications for pa-
tentsat home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low. in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 6, 1891.
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]

Advertlsing wagon, G. E. Rowe .. ................ 444,236
Agricultural system, electric, E. M. Bentley. . . 444,265
Alarm. See Fire or burglar alarm.

Annunciator, electric, A. Hormel. ......... ... .. 444245
Automatic pneumatic brake. W. T. Bothwell...... 444,146
Axle boxes, dust guard for car, Cole & Grieves.. .. 444,241
Axle nut, J. L. uouse 444,053
AXle, vehicle, J. H. Flagler 444,065
Axle washer, T, Gingras ... 444,218
Back band, W. L. Johnson . 444296
Bag fastemmz, traveling. .l Baunach . .. 444,205
Baking machine, H. N. & C. E. Fowler 444,379
Balance wheel. J. S. Wright.. 444,081
Baling press, D. A.Reena..... 44,194
Bearing, anti-friction, P. Arnold 444,311
Bearing, ann-frltuon E. Stempel. 444,224
Bed, folding, k' Bennett (r) ... 11137
Bedstead, folding parlor, J. D. Enne: .. 444.064
Bells, device for use in brazing and co: tock.

C. G. Blu 444,288
Bicycle, P. W 444,258
Bin. See Flour or meal bin.

Bit. See Drill bit

Bit, F. J. Roche.. 444,161
Bit stock, W. 8. .- 443,989
Blind and frame ther X

Niss, Jr......ooooeviool oiel, 444,302
Board. See Engineer’s order bulletin board.

VVash board
Boiler. See Coffee boiler. Water coil boiler.
Boiler, T. A. Kidd..... . f eeeeeiseteeen.s 443,997
Book cover, P, Closs. .. 444,376
Book, statistic, F. wW. Barrett 444,060
Boots and shoes, machine for unit ng the soles

and uppers of. W. Carey.. . 444126
Bottle stopper, G. C, Olark.. .. 44.200
Bottle washing machine. 8. Twitcheil. ... . 444,261
Bottles, feed stopper for mucilage, W. A. H.

Stafford ....... ..ooiiiiiiiiiee. . 444,142
Box, Bee Cack box. iietter box.” *Signal box.

Brace. Bee Gate brace.

Brake. See Automatic pneumatic brake. Car
hrake, Wagon brake,

Brake beam, J. Pearce....... . 44,159

Brake beam, W, A, Pungs..., s ey 44017

Brake shoe, A. 8. Yogt
Brick or tile table, G.

Bridle, H. G, Brent
Bridle attachment, A. Chezen.
Brnom corn, compound for coloring, R. M. DODO-

.................................. .. 444229
Broomﬁ. etc.. holder or rack for, D. Van .. 444,07
Buggy body, N. Kastler......... PP . 444,07

Butter package, R. A. Kneeland..
Butter worker, H. J. Anderson..
Calculator, interest, B. . Hull......
Calendar. order pa.d. W, M., Haworth
Can. See Self-closing can.
Can body torming and side seam soldering ma-
chine, K. M. Leavitt.
Candy cream cooler, T.
Car brake, W. 1. Bot.hwell
Car brake, electric. B. L.
Car brake, street. H. M. Elhott
Car coupling, W. W, Gelatt
Car coupling, G. A. Hendri
Car coupling, J. La Burt..
Car door, Dellieres & Romic
Car door fixture, freight, Cole &
Car doors, bracket support and stop fo N

Gri@VeS.....eviunernnnresuonnaecariones 444,27
Car for street railways, cable, W. RObIDSOn 444.1
Car indicator, P. J. Boris 444,040
Car, poultry, Jenkins & Mudd. 444,266
Car seat, ralway, J. C. Mitchell. 444,132
Car spring check. W. Robinson.. 444,182
Car, stock, J. B, Stoner...... . ...coecoee oune 44,055
Cars. card case for treight, Cole & Grleves 444.240
Cars. draw bar for passenger, D. Wylie 444,190
Cars, means for ventilating, S. Lazarus 444,054
Cars, sand box for, W. V. Willson... 444,034

Carpet rastener, R. .l. Joh nsou
Carpet stretcher, G. A. M ......
Carriage, folding baby. A R Buckton
Carriage top joint, J. 'I'. Groves..
Cart, road, J. H. Whitaker.......
Cartridge, metallic, M. J. Cuadros
Carving machine, J. Rohlmann......
Case. See Medicine case.
Cash register, H. C
Cash register, H. Herr .
Cash register and indlcator W. H. Clark..
Cash register and mdlcator. E. B.
Casivg spear, D. W. Black .. ...
Casting, J. L. Sebenius...........
Casting linnt ypes, machine for, W. 8. Scudder-..
Chair. See Folding chair.
Chairs, spring attachment for tilting, R. Hen-
drickson
Check rein hook, K. .. Ada
Chute and hopper for chargmz retorts. comblned
K. M. Mitchell ee
Clamp. See Pipe and main clamp.
Clasp. Sde Suspender clasp.
Cleaning composition, ). K. Sumner......
Clinometer or 8lope measurer, J. H. Parks.
Cloth cutting machine, A. Warth.....
Clothes line, A. D. McCallen..... .. ..
Clothes line cunnecllnuvglate, J.H. Brewer.
Clothes line stretcher, Somers
Clothes pin, C. A. Ostrom et al ...
Cock box, street stop, B. Porte
Cock, gauge, JJ. Jungbluth

444,187
444,196
444.282
444,123
443,487
444,320

44,03
14,15
444,560

Coffee boiler, G hifer 44,014

Collar pad. K. M. l.lmbaug 44,003

Comb. See Curry comb.

Conveyer, pneumatic, J. W. Beach...... P weee. 444,038

Cooler. See (Candy cream cooler.

Copies from ink impressions, producing press, C.
Mitchell... ... ... iiiiiiiiiin i iiiiiens 444,180

Copying press and book, combined letter, O. N
McClintock 444,204

Cornice, curtain, G. E. 8trauss . 444,237
Cosmetic, remedial, I.. W. Trent.. 444,411
Cotton gin, saw, Winship & Garraux. . 444,050
Cotton press attachment. J. J. Hiser . 443,995
Coupling. See Car coupling. Pipe couplmg
coupling. Thill coupling.

Coupling shoe, C. W. Dwelle. 444.340
Crucible kiln, G. Nimmo. . 444,153
Crutch, L. A, Wildhack.. 444,189
Cuff retainer, Bender & Scheidemann 27

Cultivator. R. S. Gabbey.... ..
Cultivator, K. T. Neitsch.
Cultivator, C. 8. Ruef....
Cultivator attachment, M
Curry comb, 8. Rogers....
Curtain pole, G. E. Strauss..
Cutter. See Paper cutter.

Dental nerve broach, J. W, 1vory... .
Derrick, D. F. Oliver.............
Detergent. J. Scharr

Distilling apparatus, oil, ‘A. Mason. 444.203
Distilling oil, A. Mason.. 444202
Dit ching mnchme. M. Wil'son| 414118
Door check, H. L. Dodge.. 444333
Door check, M. C. Richards. . 444019
Double acting engine, C. A. Tower.. 444259
Double scoteh-yoke engine, C. H. Sergeant . 444,139

Dredzers. joint for suction pipes of, W. P. Hum-

.............................. e 444,098
Drl]l See Grain drill.
Drill bit, J. T'. Snyder . 444,026
Drill stock, B. F. Smith .. 444,256

Drilling machine, hand E Moser.
Drum, heating, P. J. . 444,078
Electric conductors, ugmeum‘z device f qu
pended, D. Mason...............eunnn. )00,
Electric conduits, manhole for underground W,

444,122

444,006

Electric motur, C. J. Van Depoele
Electric switch, C. E. Wilson..
Electric wiring, moulding for. G. te
Electrode, secondary battery, S. C. C. Cu
Elevator. See Sucker rod elevator
End gate fastening, J. J. Conk.
Engine. See Double-acting en
scotch yoke engine. Gas engine.

444,313

Engineer’s order bulletin board, C. W. Eemp.. ... 444211
Envelope, R. W. Bainbridge.. .. 444,042
Envelope, B. G. Button.. . 444 045
Exhibition purposes, device for. . 443991
Eyeglasses. H. K. Kirstein........... 444362
Fare recording register, J. Dane, Jr 443,088
Faucet, E. B. Wilder................. 444,323
Kaucet. self-closing, G. W. Renton.

Felting fur bodies, H. W. FI;
Fence,G. A. Ch
Kence, S. M. J.
Fence, C. D. Shellaberger

KFence, J. C. Tauber ...... 444,225
Fence, wire, A. Land ... 444,364
Kertilizer distributer, Deuscher & Becker 444,294
Kertilizer distributer, W. C. Ette 444.;"62

444,308

Fire escape, S. M. Stevenson......
Fire escape, A. Wood. ....
Kire kindler, R. Guenther. .
Fire or burglar alarm, W. Hen .
Flax, hemp, jute, wool and other fibers, machine
for preparirg, A. '1‘ Lawson et al .. 4
Flour or meal bin and sifter. W. H. JTammer. .
KFlower pot machme, C. McDonaszn
Fly book, J. S. Benn.....
Folding chalr M. Mlller
Folding chair, C. H. Oreutt,
Foot warmer, W. A. Randle
Frog, life and property savmg dermhng, Bodley &

Beelm 44,039
Fruit zatherer. C.R. Banks. ...... L4408
Fruit packer, W. A. Trescott........ 444,260
Furnaces, m]ector oil burner for boller. J. II.

8 ) T, e 444,115
Gauge. See Water gauge
Game puzzle, C. P. Harris............cooviviinnien. 144,352

l
(,as apparamq for the manufacture

Gas enzlne and ignitor therefor, G
Gas scrubber, rotary, W. Monney
Gate, G. H. Aylworth
Gate, D. D. Mav#feld. .
Gate brace, S. P. Hodgen
Glass blowing tube, Pi
Grain drill, Clinton & Kirkpatr
Grinding machine, A. B. Landis..
Grinding mill, rolter, W. D. Gray.
Hand or foot warmer, J. T Kllis
Harness, D. B. Smith ..
Harness, horse training, J. 1. Whital
Harness rosette, E. k. Pflueger.........
Harrow, spring tooth, H. V. Miller.
Harvester, corn, W. W. Hall ...
Hat packing ring, F. P. Ferry
Hearth cabinet, 8. G. Smith .

Heel burnishing machine, W. F. Sampson 444 U"I 441,388
Hitching post, A. E. Fehleisen 444107
Hoe, L. Den 444,593

ny .
Hox trap and crate, combined, J.
llorstmg apparatus, R. P. Henry .
Holdback for vehicle poles, H. W Roberts. . .
Holder. See Lead or crayon holder. Pen holder.
$pool holder.
Hook. See Checkrein hook.

Horses, device for holding, J. J Harris.
go% bed covering. A. Smith .
u
Hydrant T. W. Brooks.... ......

Hydranttvalve, J. E. Ca lahan..
Ice water receptacle, H. Paddock
Indicator. See Car indicator. Piston travel indi-

cator.
Ingots, forming, W. R. Hinsdale, ceeceeeeas. 444,381
Ink well, W, A, Milier..........., socenserens $44,365
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Insulating cleat, electric wire, Potter & CarL-

wright. .. . e . 444317
Jack. See Painter’ s jack. Wagon jack.
Juint. See Carriage top joint. Pipe joint. Rail-
way rail joint.
Kiln. See Crucible kiln.
Knite. See Pocket knife.
I.adder, folding step, N. Goldberg.. o M4.206
Lamp, A. G. McDuaniel . 444,278
l.ampblack, apparatus for the manutacture of, R
Dreyer........... . 444,315
Lamp, electric arc, A W Reppy. 444,104
Lamp, electric arc, J. J. Skinner.. 444,154
Lamp support, electric, J. Chase 44,330
Lamps, swinging or drop arm n-r elect.ric, K. Chﬁ 275

Lead or crayon holder, K. Fal
Leather boarding machine, J. W Vaughn
Leather, machine for whnenmg or workmg,J.

W. Vaughn ... ...coeeen oo e, 444,164
l.eather wurklng machme, J. \\ V‘mghn 444,173
lL.emon squeezer, K. ). Kmmons 444,063
Letter box, U. G. Stannard 444 257

Liniment, A. Rosenberg.

Liquid mixing apparatus, . 444 1345

T.ock. See Permutation lock. Rudder ]

oc
Loom shutLle. A. D. Emery.. ... 441095
Looms. reed for, F. Ott . 444,133
Machinery, apparatus tor the prevention of a ci-

dents to, R. Hitchenet al........................ 444,357
Machinery. brake and starter for. C. R. Pratt...... 444.10?
Mail bag fastening, O. P. Callahan............ . 444,289
Matrices. type, etc., mechanism for Jusufymg. P.

T. Dodge e e el 433-
Matrix making machine, G. Calder. Jr) 144,124, L 25

Measuring machine, cl(\th 0. F. Ileath.....' ........ 14
Mechanical movement, 'I'. Puetz, .)r..... R T}
Mechanical movement, A. \Warth. 444,283 to

Medicine case, L. 1. Bodenhamer. 444,216
Mill. See Grinding mill. Rod miil. Rolling mill.
\Immg column, C, H. Sergeant 444,140
Mining machine, J. Stephenson .. 444,027
Mining machine, coal, K. A. Pocock. 444,116
Monkey wrench, J. K. Starley............cooeuiiann. 444,402
Mop stick, mop wringer, and wcrubbmg brush

holder combined. .). A. B . 444,043

Mop wringer, C. & k. C. McDonald L. 444,279
Motor. See Electric motor. B8pring motor.
Mowing machine,J. O. Brown ....................e.. 144,238
Music sheets, device for turning, O. F. Banmer 444,590
Music sheets, device for turning, J. F. C. ‘Grun.. 444,380
Newspapers or other Del‘l()dICHl‘l aoparatus for

applying strips to, Brain & Shafer.............. 444,167
Nut tapping machine, C. .. C hapma ........... 444,062
Ore concentrator and .lmnluumalor. J D. Coplen 1444275
Ore separator, magnetic, C. Q. Payne ..... .. ..... 4,223
Organs, electric motor attaehment for reed, L. K.

Fualler .. ..o e 441,164
Packing for piston rods, L.ewis & Whaley. . 444,002
Packing, metallic rod. K. P. Monroe... 5, 444,386
Packing, rod, T. B. MUurray.........ccceveevivnennnnnn 444,055
Pad. See Collar pad.

Pail, dinner, H. B. Adams . ... 444,215
Painter’s jack, F. Pepin............. . 444280
Pantaloons supporter, C. P. Coggeshall ..o 444176
Paper cutter, H. G. Spraker.... ....... . . 444,106

Paper dampening and ereLchmz m
Nacken .
Paper sack, y
Peat fiber, appdr tus for cla
G. H. Beraud .
Penholder, P. J. ¢
Pen holder, G. H. Richa
Permutation lock, W. B Folger.
Photographic camera shutter, G.
Photographic shutter, E. Bausch et al
Photographs and other prinus, en.nnellng. C.CF.
Brandt..
Piano action, J. Rudnlf
Pianoforte action, S. ¥(r)
Pianoforte pedal and gu.lrd W . \telnen erg..

444,222
444,029

Pianos, repeating action for. Brackett & Moore.. 444 Ull
Pin. See Clothes pin. Safety pin.

Pipe. See waste pipe. Wooden pipe.

Pipe and main clamp, T. McHugh.................. 444,235
Pipe couphng, T. J. Hogan... . . 444179
Pipe joint, suction W.P. llumphreys 444,094
Pipe wrench, G. F. Shaw........ eeenn 444,254
Pipe wrench..). C. Sproull .......... ...... 444,372
Piston trave! mdlmt()r. Thompson & Schroyer. . 444,077
Planers, drwmg gear for, G. K. Welivar....... 444,309
Planter, K. K. Barr..... 444,228
Planter, L. B. Lancaster 444072
Planter, corn, H. J. Wagner 444,030
Planter, potato, A. Chanie.. 441.192

367 Pliers, F. W. Brncksleper. 444,

Pliers, G. Wyatt.. 444,035

Ploner. G. A. Bro .
Pocket knife and pencxl glmrd, (‘(nmmned G.
Drabble

" 411004

Pole coupling, W. R. Maxwell.... .................. 144,247
Post. See Hitching post.
Press. See Baling press. Copying press.
Pressure regulator, R. W. F. Abbe . 444082
Pressure regulator, fluid, J. Acton .. . 444,263
Printers’ rollers, apparatus for making, L. K.
Bingham.. ... ...t il e 444,06
Printing in colors, apparatus for, H. 8. Brooks 414,231
Printing machine. K. Lietze.. ......... ... ..... 444,412
Printing machines, p.mer feedmg and cutting
mechanism for, W. Scott......... ... 444,138
Printing presses, cuttmg and feeding mechanism
or, W. Scott.......

. 444, 1‘31
Pump, force, 8. J. Web )
Pumps, condenser for ga
Puzzle, Clark & Wexler.
Railway rail joint, A. Neuta; hi

Railway time signal, C. Barry. 444
Railway track laying apparatu 444, 05[
Railways, current collecting N

. M. Hunter..... . 4“ 'W{

Range finder, electr A.
Range ﬂndmz and sn-'htm;.' .I]JD(H'.INIS, Andre

&
444,406

Norton.... ... .,
Reel. See Tickel reel.” Wire reel.
Register. See Cashregister. Farerecording reg=
ister.
Registering mechanmism or counter actuated by
electric currents. R.Jewell ... ............. 444,358
Regulator. See Pressure regulator.
Retort charging device, k. M. Mitchell............ 444,268
Ring. See Hat packing ring.
Road or tield roller, E. Pratt . 44498
Rock reamer, 1. B. Morrison. . 444,003
Rod mill, T. W. Fitch . 444,049
Roller. See Road or field roller.
Rolling axles, machine for, W. J. Parmelee.. . 414253
Rolling mill, 1. Aiken ... . 441,389
Roof tor hot houses, JJ. 1. Scovel . 444254

R(\Ldry compound steam engine, 8. E.S. (hap-

. 444087
444,028
444197
444.2:34

Rndderlock O. Stuart.
Safe. J. .. E. H. Payne
Safety pin, flales & Reese
Salicylate ot phenyldlmethylpvr:wulone. Luttke

& Scholvien..... . . 444 004
Sandpapering ma me. I . Swift - 4415
Sash balance, 8 N. Goldy ...... . 444007

Sash cord guide, J. Knecht. . 444,563
Saw mill carriages, teed mechanism for, J. G.
StONeT. ettt eeetiiiesee s e 444,321

Saw settting and filing machine, JJ. Taylor
Sawing machine, scroll, .J. Laird
Sausage stuffing machine, C. W. Hottman .
Scales for railway cars, weighing, E. Duplessis
Scales, spring, G. H. Chatillon
N¢reen. See Window screen.
Screen, A. A. Palm.
Seil iock. R. M. Sul
Seal making machine, clay,
Seat. See Car eedt.

Relt-closing can, 8. O. Myers....

A6
414,071

4573

. 444,093

. 444,252
444,

Separator. See "Ore separator.
sewing machine, M. Kramer L 444212
Sewing machine attachments, drawer for, .
Hull oo i e 444,151
Sewing machines, thread unwinding and tension
device tor, R. K. ClATK . . ..oiviiiinieneenecnannens 444,208
Signal. See Railway signal.
Signal box, J. C. Wilson . 444144

Signaling apparatm 1. I hlrnham
Sleigh, D. G. Wyeth..
Suldermg m:achine, can. Th n. .
Speed reuul.umz mechunhm rotatlve. ‘AL Scott. .
Spool holder, J. K. Blackmore. . .
Spring motor, Merry & Shelman.
Spur, G. J. Bancroft
Stake pocket, H. W. Avery......
Stamp or label, A. C. Fletcher..
Stapling machine, H. R.
Starch, making, Van Deinse & Reiseger.
Steam trap, C. A. Sulzman
Steering gear, steam and hand, F. K. Sickeis
Stirrup, G. A. Kerns................ eeeeieeiaans
Stopper. See Bottle stopper.
Stove, gas, C. W. McCutchen.. .
Stove. oil, Van Alen & McCutchen. .
Strainer, F. 1. Maule .
Strap trimming tool, i1. ¥. Osborne..
Street sweeping mach ine, Skirving & Berzer
Sucker rod elevator, S. Clover.. 444, 332
Sugar, manuf.lcture of, G. Adant . . 444,107
Supporter. See Panmlnnnq bupporter.
Suspender clasp, C. R. HAITIS. . ovvveeeneiens oo e 444,353
[witch. See F‘Iectnc swn.ch

. 44,220

Switeh, M
Table.

S6e Briok or tile table,
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Table J. S. Borden. ..
Tag fastener., P. J. Sc
Tag wiring machine, A. R. T'
Tan bark, apparatus for making e
& W. N. Hutchings...
Target trap. C, & M. Swa
Tennis court marker, H. y
Thill coupling, Com pton & Longcoy
Thill coupling, L. C. Mills.
Thrashers, sieve attachment for. H.
Ticket reel, M. Everett{
Ticket strip, J. M. Harper
‘I''re setters. gauge for, J. B. Wes
Tire setting machine, J. B, West.
Tire wheel,T'. B. Jeffer
Tobocco pouch, W. J. Cussen 444,291 to
'l‘oe weuzht. and quarter boot fastener, 0 J. Set-

............. ceeess 444,023
'l‘oy. ﬁzure. H. Y. chkmsnn 088
T'oy game, F. W. Batdorf..
’I‘ramways. bucket clip tor wire rope, C. T. Finlay- 44408
Trap. See Hog trap. Steam trap. Target trap,
Trough. See Watering trough.
Truck for vehicles for ropeways, T. Otto.. . 444,109

Truck, radial car, W. Robinson 444 181

Truck.stove, Rogers & Barber 144020
Trucks, swing bolster check tor car, W. Robinson 444,183
Tube. See Glass blowing tube.

Tube., H. Denney . 444233
Tunneling machine, subaqueous, .. Grover. 444.144
Type composing mechanism, P. T. Dodge. 444,294
Typewriting machine, . C. Boruff...... 444,119
Umbrella or parasol, .]udy & Wilson 444,359
Urinal, J. W. Plain..... 444,074
Valve.G. W. Burr.. .

Valve. float, H. P. Cope.
Valve for steam englnes. rotary, 8. Grant, Jr..
man

Vaporizer, G. M. Sherman............ .......c.eeue. 444,319
Vehicle propelling mechanism, Crawford & Lam-

bert .......ocoviiiiiiiiiiiiie s 444,130
Vehicle running gear, Reader & We 444,103
Vehicle wheel, E. Tannewitz.... 444,410

Velocipede, C Srawford & Lamb
Velocipede, G. A. Egg
Velocipede, G. Singer
Velocipedes, lugzag
Veneered lumber. \V E. Brock
Vise, J. O. Barrett .

Wagon brake, J. L. & A.

2
oty
Leo
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Wagon brake, R. Raby . . 444,318
Wagon, farm,.] Herby 444,356
‘Wagon jack. J. W, Garret .. . 44437
Waist and skirt, combined. E. . 444,001
Wall paper, N. R, Streeter 444,213
‘Wash board, M. SCOLL........ceeeeeeeiuane vnnnnncens 444,022
Washer. See Axle washer.

Washers, etc., holder for, F. E. Boss. 444.328

Washing machine, W. J. Norwood..
Waste pipe, T. Keely..............
Water closet bowl, W. 8. Cooper..

Water closet cistern, C, G. Zeilman -

Water coil boiler, G. A. Setzer . 444,399
Water gauge, 1. A. Fuller . 444,205
Water supply apparatus, C. Mon]eau ............... 444,007

Watser upon hogs, apparatus for sprinkling, A. VV.
[0 T PN
Water trough for stock, J. Allis

Welding compound, Bmwn & Reynolds. . 444, 11&4
Well drilling machine, M. B. Miller.... ........ 444,221
Wheel. See Balance wheel. Vehicle wheel.

Whip, H. Mullen e 444250
‘Whisky, apparatus for treating, F. Madlene: RETEN 152

Windmill, A. Van Ness............ .. .......
‘Window screen, adjustable, L. R. Pomeroy.
Wire reel, G. B. Dixon .
Wire, reel for winding and unwmdmg, D. Grove..
Wire stretcher, D. Ball..
Wire stretcher, ¥. O. Reed.

Wooden pipe, C. W. Dwelle... ..... 44,339
Wrench. See Monkey wrench Plpe wrench.
‘Wrench, Shea & Birkery.. . 44, 111

Wrench, T, K. Vandegrift..
Wrimzer. See Mop wriner.

TRADE MARKS.

Alum, Orient Manufacturing Company.. 18.810
Belting, leather, Main Belting Company . . 18,807
Blacking, liquid shoe and harness, A. Castaing. 18.780
Blue, washing, Webb Manufacturmg Company 18.820
Butter, Reist, Nissly & Co........ 18,812
Buttons, glass and Jet. L. Prange . 18,776
Cakes, fancy, J. W. Et. 8,5
Canned and preserved foods and table delicacnes,
A.Byquem...........oveiiien s e aan, .. 18,781
Canned ﬂsh fruits, and vezembles.Oyster Culti-
vation and (‘anmng Company . 18,789
Canned salmon, R. D. Hume 18,783
Carmdees for firearms, C leedmoor Cartridge Com- o
Ny..uoveen.. 8477
Champdene. E. Perre & Co 18.790
Clothing, children’s, W. W Morzan & Co 3|
Copper polish, J. (,rether ........ 302

Cutlery, table, American C
Deodorant, toilet, B. K. (,arver

artificial, P. De Krystoffovitch
Grapes and other fruits. unfermented and undis-

tilled %voduels of, Brook Lawn Farm Company 18 815
Hosiery, aukenhose ¢ ompany ..o, ‘814
Mince meat, Woerner Preservmg Company . 18.793
Music boxes, M. J Paillard & C L 18775
Qintment, C. H. Harder........... . 18,384
Paint, wood, and metal, preservative for, Linoide .

Manufas turmg Compdn ....................... 18,805
Paper. printing and writing, Clarke & Courts .. ... 18,779 !
Plows and cultivators, Mansur & Tebbetts Imple-

ment Company 18,787
Publications, monthly, Noble & Haanel . 18
Remedy for certain nanied diseases. A. Brid zman. 16‘798
Remedy for coughs, colds, constipation, and dis-

eases of the blood, Prunine Medicine Company 18,791
Remedy for diseases Of the stomach and children’s

diseases, Webb Manutacturing Company....... 18,821
Remedy for headache and neuralgia, Kokler Manu-

facturing Company ............ coiviiiiiieeniae. 18,785
Remedy for headache, nervousness, and insomnia,

E.T.Laidley ........ccivvieniiines vevnieenns .. 1878
Rubber goods, C. Mauntosh & Company.. . 18,7
Sheet iron, tin plates, and terne plales. Melin-

grifith Company... .............. 794, 18,816 to 18.8i9
Silk piece goods, Lion Silk Assncratlon ............. 49,506
Skin diseases, preparation tor, D. D. Harr. 18,7
Snuff, A. Beck & Company:. ......ceu.-eus 18.79%
Soups, prepared, Chapman & Meehan 18,799
Tobacco, manutactured, A. Beck & Company.. ... 18,797
‘Whisky and brandy, I.. Reuther.. ................... 18.811
‘Woodworkers’ tools and machines, Stanley Rule

and Level Company . ceeenes 18792
‘Woven wool fabrics, 1'ilton Mili8......c.ceveeuecnssn. 18,813

DESIGNS.

Badge, W. H. Brooks.
Badze. K. VV Lawso
. Light..
Bedstmd L 'Zimskind
Bottle, W. T. Murphy
Brushes, etc., back for,
Calendar stand, G. L. Croweil, Jr
Carpet, T. L. Lawton......
Carpet, H. Schrader..
Collar pad fasteners, ri i’ sp
Dish, covered, D. F. Haynes
Eleccric wire pole, J. R. Fletcher.
Embroidery pattern. P. Kleeberg.
Ewer or jug, D. F, Haynes.........
Glove fastener cap. .J. R. Smith
Glove fastener socket, K. J. Kraetzer
Handle for spoons, etc., C. Osborne
Headweur, A. Brahadi.
Panel, A. B. Cameron..
Radialor, D. Colestock.
Radiator, T. C. Joy.....
Rein holder, E. K. Daily
Rug, A. Petzold
Schnol seat, F. P. Jones..
Stove, cookirg, H. C. Bascom.
Stove, cooking, G. H. Phillips.
Stove, heating, H. C. Bascom.
Stove, heating, G. H Phillips..
Stove shelf and support. Brdyer & King.
Suspender clasp, A. Bems ein....
Wall paper, C. P. Roos.......
Watchmaker’s sign, L S. Gro
Wrenches, bar or stock of, R C Ellrich........

2
20,445,
20,443, *
.. 20
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A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print,
issued since 1863. will be furnished from this office for
25 cents. In ordering please state the name and num-
ber ot the patent desired, and remit to Munn & Co., 361
Broad way. New York.

Canadian Partents may now be obtained by the
inventors for any ot the inventions named in the fore-
going list, provided they are simple, at a cost of %40
each. If complicated the cost will be a hittle more. For
full instructions address Munn & Co., 361 Broadway,

b Paper Processes.—Composition and preparation of the

i heat, trimming and mending the

New York. Other foreign patents may also be obtained.

“Woverfisements.

Inside Page, ench insertion - - = 25 cents a line.
Back Page. ench insertion - = « $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line.
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as eariy as Thursday morn-
1ng to appear in next issue.

usz AI]AMANT WALL PLASTER

Itis Hard, Dense, and Ad-
hesive. Doesnot check or crack.
s It is impervious to wind, water,
~and disease germs. Itdriesin a
few hours. It can be applied in
any kind of weather, Itis in gen-
“eral use. Licenses granted for the
Wf— mixing,using, and selling.

~-" Address ADAMANT MFG CO

309 E. Genesee =t.,
sSyracuse, N. Y.

Patem Foot Power Machinery ,
Complete Outfits.

Wood or Metal werkers without steam
power, can successtully compete with
the large shops, by using our New
LABOIR SAVING Machinery,
latest and most improved for practical
shop use, also for Industrial Schools,
Home Training, etc. Catalugue free. \

Seneca Falls M
695 Water Street, Seneca

STEREOTYPING; THE PLASTER AND

mould, the best alloys of metal and proper degree of
late, etc. A minute
descnpuon of both processes, with numerous illustra-
tions. A paper of great interest to every printer. By
Thomas Bolas, F.C.S., F.I.C. SCIENTIFIC AMERICAN
SUPPLEMENTS, 773 and 774. 10 cents each.

The Sehastian-May Co.

Improved Screw Cutting

ow &LATHES
Power

Drill Presses, Chucks, Drills, Dogs,
and Machinists’ and Amateurs’
Outfits. Lathes on trial. Cata-
logues mailed on application.

165 to 167 Highland Ave.,S5E

SIDNEY, OHIO.
ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one
fllustration of cold house for preserving fruit from

PARABOLON MAGIC LANTERN

0. 45, Price $45.00.
Particularly suitable for making
Bromide Enlargements and pro-
;}e,cting Lantern Transparencies.
e make several other styles
singly and in pairs, for use with
Oil or Lime light. Our Oxy-Hy-
drogendets and Oil Lam? S are in-
terchangeable on all our lanterns.
Special facilitieson the premises
for the production of Apparatus
and Lantern Slides. Mr. ¥. B. Mytinger, formerly of Mu-
seum of Natural Hlstory. has charge of our Slide Color-
ing. Slides to order from Amateur Negatives. Correspon=-
dence solicited. . B.
16 Beekman Streel. New York City, U. S, A.

GYMNASTICS FOR GIRLS.—AN IN-
teresting account of the course of instruction given
at the Berkeley Athletic Club for Ladies. With 18 illus-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 753. Price 10 cents. 'I'o be had at this
office and from all newsdealers.

Starreft’s MlGI‘l]I]lBIBl‘ Caliper Square

For Outside
and Inside
Measure.

Steel Rules,

Bevel Protractors, Fay’s Pat-

ent Spring Dividers, Screw Pitch Gauges,

etc,, ete.  Send 2- cent stamp for full list.

L. 8. STARRETT, A H(ll‘, MASS.
Manufacturer of Fine Tool~

GRAND I’/l{]ZE—PA'RlS EXPOSITION, 1889

THIN PANEL STOCK

In Whitewood, Walnut, etc.
Manufactured by the original *¢ Systéme Bartlett,”’
received the Highest Award and only * Grand Prize”
given 10 this industry. The only * Systéme ’” introduced
into Europe and America that produces a perfectly
sound cut board.

HENRY T. BARTLETT,
CABH\ET \VO()DS | MAHOGANY
NEERS, SAW MILLS,
aoo Lewm Street, New York.

A “MC CARY&. MOEN C

S ESCRIPTION @es
vTEE,La\éV‘s%E EVE TEELSPRINGS NEWYORK GITY

ICE-IIOUSE AND COLD ROONI.—BY R
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 0 cents. To be had at this office
and of all newsdealers.

season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. |
Price 10 cents. To behadat this officcandof all news. !

alers.

Fine Taps, Dies, Reamers, Etc.

Lightning and Green River Screw Plates.
Bolt Cutters, Handand Power Drilling Machines, Punch-
ing Presses, Tire Benders, Tire Upsetters,and oth-

er Labor Saving Tools. Send for Price List.

WILEY & RUSSELL MFG. CO., Greenfield, Mass.

New York Office,126 Liberty Street.

POP SAFETY VALVE
OSBYwATER RELIEF VALVE
: IMPROVED STEAM GAGE
STEAM ENGINE INDIOATOR

Single Bel! Chime Whiatle, and all Instruments
used in connection with Steam, Air and Water.
Sole Agents for Clark’s Linen Fire Hose.

CROSBY STEAM GAGE & VALVE 00, 35,0005 5t

+ Boston, Mass,

IDEAL MUSICAL BOX

ln the Lateat Invention in Swiss Musical Boxes
t s the Sweerest and Most Perfecr Instrument
for the Parlor. Any number of tunes can be ob-
tained for it, The Largest 8tock of Musical Boxesin
America. Send 4 cent stamp for Illustrated Catalogue.

:’ACOT & so 800 BROADWAY,

NEW YORK,

Our Piston Whistle is intended for Fire
Alarm Purposes.

T 1 Waba Uy The D!

‘Write for Complete Catalogue.

The Lunkenheimer Brass Mfg. Co.
15-17 E. Sth St., Cincinnati, 0.
MACHINERY and Appliances

s P E c I A executed with pertect workmanship,

Entire confidence and interest guaranteed. Draughting,
PuLternme‘km% Planing, Turning, Drilling, etc., ete.
WM. GRUNO V JR., 204 & 206 East 43d St., New York.

NICKEL PLATING

&POLISHING MATERIALS.

ZUCKER 8 LEVETT
HEMICAL C2 NEW YORKUSA

NICKEL ANODES,

NICKEL SALTS,
ROUGCES,
COMPOSITION,
- BUFFING WHEELS,
ELECTRO & NICKEL
PLATING OUTFITS.

THE PHONOGRAPH. —A DETAILED
description of the new and improved form of the pho-
nngraph just brought out by Edison. ‘With 8 engrav-
ings.  Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No, 632. Price 10 cents. To be bhad at this
office ind from a1l newsdealers.

“ Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important [mprovements.
All the Kssential Features greatly perfected,
The Most Durable in Alignment,
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A.
Send for Catalogue.

HOW TO MAKE DYNAMO-ELECTRIC
Machines.~By Gen, M. Hopking. With drawings toscale
and full directions for constructing dynawmos of diffigrent
sizes. The small machine is intended tor experimental
purposes. Will heat from 4 to  inches of platinum wire,
produce the electric light, decompose water rapidly.
magnetize steel, ring a large gong, give powerful shocks,
operate induction coils, and will, for temporary use, re-
place § or 10 Bunsen cells Contained in SUPPLF‘MENTS
61 and 599. Price 10 cents each. The larger ma-
chine produces eight 16-candle lights or one powerful
arc light. Can be arranged as a series, shunt, or com=-
pound wound machine, Can be run tor a short time by
two or four men. Requires one horse power for con-
tinued running. Best engravings of dynamo ever pro-
duced. Details of every part shown. Winding of 'u‘mu-
ture and fleld magnet plainly illystrated. Any intel-
ligent person with the aid of these drawings and instruc-
tions may make useful, durable, and effective machines.
Contained in SUPPLEMENT 60{), _Price 10 cents.
MUNN & CO., PUBLISHERS. 351 Broadway, New York.

CILLARK’'S
\ Ventilating and Drying

FANS.

ght Running, Adjustable
B]ades Self-Oiling Bearings,
24-pwe catalogue free.
/' Algo Rubber Press Rolls for Wool
and Yarn Washing and
Dyeing Machines.

GEO. P, CLARK, Manuf,

STEEI. TYPE FOR TYPEWRITERS

ncils, Steel Stamps. Rubber and
Meta] I'ype Wheels, Dies, ete.

Box L, Windsor Locks, Ct.
fornvs

Vodel and Fxpc-rlmenml Work
Small Machinery. Novelties, etc., man-
ufactured by special contract. Y‘

New York StencilWks.,100 Nassau St., N.

TO BUSINESS MEN!

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and T'errito-
ries, and i8 read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper, He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN.  And do not
let the advertising agent intluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
gelecting a list of publicationsin’ wnica you decide 1t 18
for your interest to advertise. This is frequent(y done,
for the reason tnat tne agent gets a larger commission
trom the papers having a small circulatiop than is allow-
ed on the SCIENTIFIC AMERICAN.

Forrates see top of firet. column of this page, or ad-
dress MUNN & CO.. Publishers,

361 Broadway, New York.

© 1891 SCIENTIFIC

PERFECTE (P APER | [

The Koch Patent Eile, for preserving newspapers, Mag-
azines. and pamohlets, has been recently im Fproved and
price reduced. Subscribers to the SOIENTIFIC AMERIs
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
su plled for t,he low price of $1.50 by mail, or $1.25 at the
ﬂ{)v f this paper, Heavy board rides; inscription
o SClEN’l‘lFlC AMERICAN. in gilt. Necessary for
| every one who wishes to preserve the paper. Address
MUNN & CO.. Publishers SCIENTIFIC AMERICAN.

=]
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CircuLA

UZEN &TIFT

SOLE MAKERS.
|

AMERICAN, INC.

Price, $8..

Popular Books

Experimental Science.—By Geo. M. Hopkins.
Natural Philosophy without a Teacher Simplified. ln-
teresting Experiments in Every Branch of Physics. De-
scriptions of Simple and Efficient Apparatus, much of
which may be Made at Home. Among Subjects treated
are Electricity in all its Branches, Magnetism, Heat,
Light, Photography, Microscopy. Optical 1llusions, Me-

chanics, etc. A world of Valuable Information.
Source of Rational Amusement. A superb work for
Young and Old. 740 pages, nearly 700 first class engrav-
ings. Elegantly bound in cloth 00

Cyclopaedic Science Nimplified.—
per. With over 600 illustrations.
Heat, Electricity, Magnetism,
and Chemistry

This is an excellent work.

Popular Scientific Recreations.—Translated and
enlarged from the French of Gaston Tissandier, and pro-
fusely illustrated. This book includes the famous series
of Experimentsin Physics Without Apparatus, that have
won such wide appreciation in so many households. Ex-
periments in Physics and Chemistry, Natural Magic,
Electricity, and similar subjects are all treated and very
fully illustrated with the most artistic woodcuts. 900 cuts.
180 large pages. Holiday edition. Half leathegr gilt

.............................. ..$4.(

Boys’ Book of Science.—The Boys’ Book of Sci-

ence, by John Henry Pepper, author of the ‘ Playbook

By J. H. Pep-
Treating on Light,
Pneumatics, Acoustics

.ol

‘| of Metals.” Illustrated with 453 engravings, chietly exe-
cuted from the author’s sketches. By H.G ine. Re-
vised, with many additions, by T. C. Hepworth. New
CAILION .- evnernernnasrnannen verens e e 2.00

Home Expellmems in Sclence.— T. O’Conor
Bloane, E.M., A.M., Ph.D. lllustrated by 1 engravings.
260 PALZES. ..ot et e e eeeeaaas ®1.7
SYNOPSIS OF CONTENTS: Chapter I. Experimental

Science. 1. Mechanical Operations. 111. Experiments

in Mechanics. 1V. Experiments in Gravitation, Hy-
draulics and Pneumatics. V. Atoms and Molecules.
VI. Experiments in Molecular Physics. VII. Experi<
ments with Soap Bubbles, VIII, Ex;l)enruents in Heat,
Sound, and Light. IX. Lecturing.

The Threshold of Science.—A variety of simple
and amusing experiments in Physics and Chemistry,
ByC R. Alder Wright. 380 pages. 200 illustrations,
Price. voeieniniiiiiiiiieiiiiinennens e ee... $2.00

scientific Recreation Series.—Nine volumes, each
cnmplete in itself. Containing from 110 to 175 pages,
Protusely illustrated. Handsomely bound:

Marvels of Earth, Air and Water,

Marvels of Astronomy.

Marvels of the Elements.

Hnlf Hours of Scientific Ammusement.
Marvels of Inventien and Scientific Puzzles.
Marvels of Heat, Light and Sound.

Marvels of Geology and Physical Geography,
Marvels of Animal and Plant Life.

Marvels of Electricity and Magnetism.

Price, per volume

The New Asuonomy.—Bv S.
perb popular work, beautifully
grmted on fine heavy paper

rice . cerree.... 85,00

‘The Electric Telephone.—Bv Genrge B. Prescott,
Second edition, revised and much enlarged. This work
is it complete resume of all the principal inventions in
Telephony, giving n full account of the Telephones now
in use, Central Offices, the Long Distance Telephone,
ete. 795 pages. 580 illustrations. Price...... .

The Complete Practical Machinist.—Embracing
Lathe Work, Vise Work, Drills and Drilling, Taps and
Dies, Hardening and T'empering, the Muking and Use of
Tools. Tool Grinding, Marking Out Work, etc. By
Joshua Rose. Illustrated by 356 engravings. Fourteenth

edition, thoroughly revused and in great part rewritten.
439 pages. 12mo........ £®:2.50

Engineers’ Hrmdy Book. —Containing a full Ex-
planation of the Steam Engine Indicator, and its Use and
Advantages to Engineers and Steam Users: with Far.
mule for Estimating the Power of all classes of Steam

ingines; also, Facts, Figures, Questions, and Tables fop
}anumeers who wish to qualify themselves for the United
sStates Navy, the Hevenue Service, the Mercantile Ma-
rine, or to take charge of the better class of Stationary
Steam Engines. One volume. Second edition. ﬁrbpagen.
16mo, tucks, gilt edge 30

The Practical Steam Enzineer’s Gulde.-—-ln
the Design Construction and Munagement ot American
Stationary, Portable, and Steam [Fire Engines, Steam
%’umps Boilers, Injectors, Governors, Indicators, Pise
ousand Rings, Safety Valves and Steam Gunuges, For
the se of Engineers, Kiremen, and_Steam Users,

{mory Edwards. Illustrated by 119 Engravings, Third
Kdition, revised and corrected. ~ 420 pp. 12mo....%2. 50

The Young Mechanic.—Practical Carpentry. Con-
taining Directions for the Use of all kinds of Toocls, and
for the construction of Steam Engines and Mechanical
Models, including the Art of Turning Wood and Metal.
By John L.ukin. Illustrated. 12mo................ ®1.75

Every Man His Own_Mechanic.—A Complete
Guidefor Amateurs. New Holiday Edition. levmed and
greatly enlarged. Withan Appendix. 924 pp wood
cuts. 8 Working Drawings. (18%0.) Price.. o

Carpentry Made Easy; or,The Science and Art of
Framing on a New aind lmpruved System. Wi ih Specifig
Instructions for Building Balloon ¥ rames, Barn I-lameii
Mill Frames, Warehouses. ( hu;eh Apires, etc. Come-
prising also a System of Bridge Building, with Rills, Es-
timates of Coat, and vlhmn]e Tables, lllustrated by 44

lates, comprising nearly 200 figures. By William E.

ell, Arohuteet and Practical Bullder, 8va......%35.00

Toy Making for Amateurs,-~Being Instructions for
the Ttonie Construction of Simple Wooden Toys, and of
others that are Movead ()I‘BDI‘II‘ en by Weights, (‘I()Lkwnrk
Y

Steurn, Electricity, ete. Lukin. Illustrated. 12m().
Tondon, 188! $2.00

The Bo gineers.—What they Did,and How thesy
Did It.

By John Lukin e .

Magician’s Own Book; or. The Whoie Art of
Conjuring.—Being a Cumplete Hand-Book of ardor
Magic, and containing over @ne Thousand Official, Chem-
ical, Mechanical, Magnetical, and Magical Experiments,
Amunmg 'I‘ransmutauons. Asteonishing Sleights and Sub-
tilties, Celebrated Card Deceptions, Ingenious Tricks of
Modern Performers. The whole illustrated with over
500 woodcuts, and intended as a source of umusemem %
one thousand and one evenings. New York.......®} ‘

Physics, Ganot’s Elunell ary Trentise on Ex-
perimental and Ap he e Use of \chouls and
Colleges. Trunsiute and edlted from Ganot's ** Elements
ae ’h sfque.” with the author’s sanction. By E. Atkin.
son, Ph.D., T.C.5., Professor of Kxperimentyl Belenve,
Royal \hhtary College, Sandhurst. {n ape t‘npk ]ar;ze
12mo volume of over 80{} Sdgas profusely illustrated by
chrnlrlno lithographic plates and #40 wood engravings, BV O,
TUBHN ... e .

Webster’s luternauo;bnl Dictignary, This i anew
book from cover to cover, beingthe authéntic edition of
Webster E) Undbr red chllonary (comprising the issues
of 1864, 1879 and 1884), now thoroughly revised and enlarg-
eg under the supervision of Noah Porter, D.D., LL,D.,
of Yale University. Sheep, marble edge S

Practical Micrescopy.—By G. F. Davia. A Desira.
ble Work. Illustrated. 8VO.....,.ceeeeevieeennn... %3.00

Mechanical Pas imes !—Being the first yolume ot
the new " Amateur vork Illustrated.” A praotical Magn=
zine of Constructive and Decorative Art and Manual
Labor. With supplements gontaining Designs and Work-
ing Drawings to soule for Various Pieces of Work, Useful
and Ornamental, and several hundred illustrations. One
large quarto volume, 5f pages. Cloth. Price....83,00

P. Lan
1IIuerated
Cloth bmdmg Gilt top.

gley.

[}

§F~ Any of the above books promptly sent by mail,
postpaid, cn receipt of the price, by

MUNN ct CO.,
Publishers of the *Scientific American,”

361 Broadway, New York,

8F™ Send for our New
sent free to any acddress,

Edco Sy stem.

(‘nmpleta Hieetrie Light and Power Plants. Electric
Btreet Cars, Accumulators, Dynamos. Oldest and
most experienced Motor C¢, in the waorld.

THE ELECTRO DYNAMIC COMPANY,

and Complete Catalogue o f Books,

224 Carter St., Phila., Pa. 44 Broadway, New York,
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Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pa., U. S. A.
BFOur new and Revised Catalogue of Practical and

Scientific Books, 86 pages, 8vo, and our other Catalogues

and Circulars, the whole covering every branch of Sci-

ence applied to the Arts, sent free and free of postagze
tr‘)lg,ny one in any part of the world who will furnish his
address.

The NWew Boolx.

Experimental Science

By GEO. M. HOPKINS.

740 Pages. Over 680 lllustrations.
RICE, by mail, postpaid, $4.00

SEND ror FULL ILLUSTRATED CIRCULAR
AND TABLE OF CONTENTS.

This is a book full of interest and value for teach-
ers, students, and others who desire to impart
or obtain a practical knowledge of physics.

MUNN & CO., Publishers,

Office of The Scientific American
361 BROADWAY, NEW YORK.

What the Press saysof ‘“‘Experimental Science.’’

*Mr. Hopkins has rendered a valuable service to ex-

penmeuta physics.” —Erening Post.

he book is one of very practical character, and no
one of a sciertific turn of mind could fail to find inits
pages a fund of valuable information.””—Electric Age,

“The e'ectrical caapters of the book are notably ood,
and the practical instruction given for building S|mple
electrical machinery may be safely carried out by those
—not. a few—who like to make their own apparatus.”—
Electrical World.

**The author has avoided repeating the backneyed
illustrations which have been gassed from one book to
another so long, and, instead, offers a set of experiments
which are largely of a novel character and very strik-
mg — Engineering and Mining Jowrnal.

*We commend it most heartily to all teachers.”—
Normal Exponent.

“1It is a treat to read a book of this kind, that sets
forth the principles of physics so fully, and witbout the
use of mathematics. "—l‘he Locomaotive.

*“All teachers of science are aware that real know-
ledge is acquired best by the student making experi-
ments for himself, and any one who points out how
those experiments may be easily made is doing excellent
work.”'—English Mechanic and World of Science.

* The work bears the stamp of a writer who writes
nothing but with certainty of action and result, and of
a teacher who imparts scientific information in an at-
tractive and fascinating manner.”—American Engineer.

“ It should be found in every library.'—English Me-
cha

* ’l‘he book would be a most judicious holiday gift.”’—
Engineering and Mining Jowrnal.

“The portion of the book devoted to dynamic electri-
city covers over one hundred pages. and is extremely
interesting and valuable.””—Brooklyn Standard Union,

** Directions are given for demonstrating most of the
laws of physics, with every-day tools and common ap-

pliances."—.dnerican Photographer.
‘“Many of the experiments are new to print, while
some O.

the old, familiar ones apBear in modified form

and with simpllﬁed apparatus.”’ ublic Opinion.

For SCHOOLS & PUBLIC ENTERTAINMENTS -
LANTERN SLIDES COLORED&UNCOLORED

UEEN &CO.

-= PHILA . PA.z—

FAMILY ICE MACGHINE w5:.icc. 0% oy

L. Dermigny, 126 W. 25th St., N. Y. State Rights for sale.
LITTLE HERCULES DRILL CHUCK

Has eccentric rotating, self-gripping jaws,
which hold strongest when work-

ing hardest. The larger the

drill, the more powerful the

leverage. All working parts

The
most powerful, accurate, and
durable chuck in the market.

ONE
ONEIDA, N. Y., U.

PATENTS!

MESSRS. MUNN & CO., in connegtion with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amme improvements, and to act as Solicitors of Patents
for inventors.

In this line of business they have had forty-one years‘
experience, and now have unequaled facilities for th
preparation of Patent Drawinus, Specifications, and the
prosecution of Applieations tor Patents in the United
Btates, Canada.and Koreign Countries. Messrs, Munn &
Co. also attend to the preparation of Caveats, (‘o;ﬁ'nghts
for Books, Labels, Reissues, Assignments, and ports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charee, on application, cone
taining tull information about Patents and how to proe
cure them; directions coneerning Labels, Copyrights,
Designs, P&tents Appeals, Reissues Infringements, Ag-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc.

We also send. free of charge, a Synopsis of Foreign Pa«
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the world.

MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F_Street, Pa-

cifie Building, near 7th Street. Washington, D. C.

jof best steel, hardened,

ELECTRIC MOTORS

F'or all Special Worlk.

Correspondence invited by the

CROCEKER-WIEELLER NMOTOR CO.
430 West 14th Street, New York.
Manufacturers of the PERFECTED MOTOR,
Acknowledged to be the Standard for all high-class work where power is required.
S. 8. WHEELER, President.

F. B. CROCKER, Vice- President.

VELOCITY OF ICE BOATS. A COLLEC

tion of interesting letters tothe editor ofthe SCIENTIFIQ
AMERICAN on the question of the speed ofice boats, de.
monstrating how and why it is that these craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIQ
AMERICAN SUPPLEMENT, No.214. Price 10 certs. Ta
be had at this office and from all newsdealers.

Barnes’ Foot-Power Machinery

Complete outfits for Actual Worksnop
Business. A customer says: *Consid-
4 ering its capacity and the accuracy of
your No. 4 Lathe, [ do not see how it
can be produced at such low cost. The
velocipede foot-power is simply ele-
gant. I canturn steadily for a whole
day, and at night feel as little tired
as if had_been walkmg around.”
i Descriptive Price List kT

W. F. & JOHN BARNbb CO.,
1999 RUBY ST.. Rockford. I11.

HANDLER & TAYLOR CO’S

= ENGINES

Are tested under
full load be-
fore ship-
2 12 T080 H.P.
IN STOCK FOR QUICK
DELIVERY.
= For Catalogue ¢¢S,” address

CHANDLER &. TAYLOR CO., INDIANAPOLIS, IND
THE STEAM ENGINE: ITS PRINCI-

ples, its development. its future and perfection —A pa-
per by E. N. Dickerson, giving an outline ot the history
of the steam engine, and discussing the prmmples upon
whieh it operates and which limit its capacity. With 2
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 686. Price 10 cents. To be had at this
office and from ail newsdealers.

C

EXCELLENT BLACK COPIES, only equaled by Litho-

graphy, of anything written or drawn with any Pen by

the Patent

?pemmens l '
T

. e ———— s —————
Ten Eyck & Parker, 66 Pine Street, New York

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Plutsburgh, ba.,
Manufacturers of everything needed for
ARTESIAN WERLILS
for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, ete.
Illustrated catalogue, price
lists and discount sheets
on request.

HOME-MADEINCUBATOR.—PRACTI-
cal directions for the manufacture of an effective incu-
bator that has been careful'y tested and found to per-
form all that may be reasonably expected ; with direc-
tions for operating. With 4 figures. Contained in SCT-
ENTIFIC AMERICAN SUPPLEMENT. NO. 630. Price 10
cents. To be had at this ofice and from all newsdealers.

ARTESIAN

Wells, Oil and Gas Wella.
by contracb to a.n{
to 3000 also

and turnlsh eve! requu-ed
to drill and comlp{:te sgme Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
/00 ft. Send 6cents for illustrated
catalogue. Pierce Artealn.n
and Oil Well s“b? %CO.’
80 Beaver Street, ork.

THE PHYSIOLOGICAL BASIS OF
the Sense of Beauty of Form.—By Albert Goodman, A
paper of great interest to architects. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 749, Price
10 cents. To be had at this office and from all news-

dealers,

GATES ROCK & ORE BREAKER

Capacity up to 200 tons per hour.
Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.
Builders ot High Grade Mmmg
Machinery.

Send for Catalocues.
GATES IRON WORKS,
830 C So. Clinton St., Chicago

215 Franklin St.. Boston, Mass.

SMOKELESS EXPLOSIVES —A LEC-

ture by Sir Frederick Abel. F.R.S., treating of the pre-
duction of explosives for rapid ﬂrmu guns. and giving
an acconnt of the work of inventors in this line of
research. Contained in SCIKNTIFIC AMERICAY SUP-
PLEMENT, No. 74 5. I’rice 10 cents. To be hadat this
office and’fromall newsdealers.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.
gSpeed, Comfort and Safety,
: AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMFORD, CONN.

TYPEWRITERS.

Largest like establishment in the world. First-
class Second-hand Instruments at half new prices.
Unprejudiced advice given on all makes. Ma~
chines sold on monthly payments. Any Instru-
ment manufactured shg)lpe ,Ig;'lvﬂege to examine.
EXCHANGING A SPECIAL ‘Wholesale prices
to dealers. Illustrated Catalogues Free.
TYPEWRITER % 70 Broadway, New York.

HEADQUARTERS, { 144 La Salle st., Chicago.

After being on

or Kerosene Oil fire, as ordered.

0il
Tank.

Acme Automatic Sn!ety
Engine.~“Stationary.”

the Market Five Years

The ““ACME?? siill Leads!

Sizes One, Two, Three, and Four Horse Power.

Arranged for either NATURAL GAS
No extra insurance required on account of the oilfire.

Send for catalogue giving full particulars and prices.

ROCHESTER MACHINE TOOL WORKS, Brown’s Race, ROCHESTER, N. V.

Useful Books!

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors., on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address.

MUNN & CO.. 361 Broadway, New York.

EVERY USER OF MACHINERY
SHOULD LEARN

Howto Use Loose Pulleys.

Useful information on this sub-

ect is glven in our * Catalogue
0.56,’” Sent freetoanyaddress.

VAN DUZEN & TIFT, Cincinnati, Ohio,

—— MENTION THIS PAPER, ——

STEAM ENGINE. HOW TO MANAGE.
By J.C.8.—Ave 3' pracrical paper onthe subject. How
to fire with wood and coal, how to manage the water
supply, how to clean the emzine, how to clean the supply
81 pe. how to gauge the pump, ete, With 12 illustrations.
ontained in SCIENTIFIO AMERICAN SUPPLEMENT, No.
747. Price 10 cents. To be had at this office and

fromall newsdealers.
AG E "Ts make 100 per cent. profit on my Corsets,
Belts, Brushes, Curlers, and novelties.

Samples free. Write now. Dr. Bridgman, 313 B’'way, N.Y.
VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R. L.

EVERYBODY »=wve BRIGHT <ZRi<3®
By using the MAGIC VAPOR, a safe and

sure cure for weak eyes and headache is guaranteed. Glasses
often discarded.~ They last for months, and no family should be
withoutone. For §1 we will mall the Vaporizer andillustrated
pamphlet, which explains the cawse of defective vision aznd Zow
prevented. Send for agents’ circular,

N. Y. VAPOR C0., 1279 Broadway, N. Y.
AND FOR SALE

[MEE[ANTERNS WANTED 3R feRaNGE,
HARBACH & C0. 809 Filbert St.Phila.Pas

wHA’l‘ Uncle 8am and Aunt Columbia think, ete., of

ASH l " GTo " and SEATTLE. Send stamp to

Eshelman. Llewellyn&Co.,Seattle, W,

IMPROVED

=cnsorINGUBATOR

Perfect and Self-Regulat-
mg. un reds in successful operation.
Guaranteedtohatcha larger percentage
offertlle eggs at less cost than any other

hatcher., Send 6c¢. for Illus. Catalogue,

Oirculars free. GEO.H,STAHL, QUINCY, ILL,

MECHANICAL DRAWING.

By Prof. C. W. MacCord, of the Stevens Institute
of Technology. A series of new, original, and
practical lessons in mechanical drawing, accom-
panied by carefully prepared examples for prac-
tice, with directions, all of simple and plain cha-
racter, intended to enable any person, young or
old, skilled or unskilled, to acquire the art of
drawing. No expensive instruments are involved.
Any person with slate or paper may rapidly learn.
The series embodies the most abundant illustra-
tions for all descriptions of drawing, and forms the
most valuable treatise upon the subject ever pub-
lished, as well as the cheapest. The series is illus-
trated by upward of 450 special engravings, and
forms a large quarto book of over one hundred
pages, uniform in size with the SCIENTIFIC AMER-
ICAN. Price, stitched in paper, $2.50; bound in
handsome stiff covers, $3.50. Sent by mail to any
address on receipt of price.

For the convenience of those who do not wish to
purchase the entire series at once, we would state
that these valuable lessons in mechanical drawing
may also be had in the separate numbers of SUP-
PLEMENT, at ten cents each. By ordering one or
more numbers at a time, the learner in drawing
may supply him scif with fresh instructions as fast
as his practice requires. These lessons are publish-
ed successively in *1, *34 *4, *6, *8, *9, *12,
*14, *16, *18, *20, *22, *24, *26, *28, *30,
*32, *36, *37, *38, *39. *40, *41, *42, *43,
*44, *45, *46,*47, *48, *49, *50, *51, *52,
*58, *54, *56, *58, *60, *62, *65, *69, *74,
*78, *84, *91, *94, *100, *101, *103, *104,
*105, *1064 *107, *108, *134, *141, *1'74,
*176, *178. FOR SALE BY

MUNN & CO.,

Publishers of iLlEN'l‘IFI(‘ AMERICAN,
Broadway., New York.

ICE and REFRIGERATING MACHINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.

ROPER’S
Practical Handy-Books

ENCINGERS AND FIREIUEN

By STEPHEN ROPER, Engineer.

PRICE

Engineers’ Handy Book...
Hand-Book of I.and and Marine Engines
Use and Abuse of the Steam Boiler.............
Hand-Book of Modern Steam Fire Engines....
Questions and Answers for Engineers...... ..
Hand-Book of the Locomotive........................
Roper’s T'se and Abuse Steam Boiler.................
Instructions and Suggestions tor KEngineers and

1) 1 BB S EARAARGAa0A0000BE0R00 . BENNGANGEHEEEGAAAA0AAAN 2.00
Catechism of High-Pressure Steam Engines........ 2.00
Young Engineers’Own BoOK.....oovviiuinnnnennnnnn. 3.00

They are the only books of the kind ever published in
this country, and they are so plain that any engineer or
firemanthat can read can easily understand them.

Send for Descriptive Catalogue, mailed free.

For sale_by all bookseliers, or will be sent to any part o)
the United States or Canada on eceipt of list price.

§F™ Send money in Registered Letter, P. O. Order, or
Postal Note.

EDWARD MEEKS,

1012 Walnut Street, Philadelphia, Pa,

. PROPOSALS.

Dred%mo ar Ogdensburg Harbor. New York.

ENGINEER OFFICE, Burlington, Vt., Decem-
ber 22, 1890.—Sealed proposals in duplicate, addressed to
the undersmned tor 270,000 cubic yards, more or less, of
dredging; 200,000 yards from the city front channel, and
70,600 yards from the channels near the C. V. R. R. Kle-

vators, Ozdensburg Harbor, will be received at this
office until 11:30 o’clock A. M., January 22,1891. Atten-
tion is invited to the Acts of C‘ongress approved Feb-
ruary 26, 1885, and February 23, 1887, vol. 23, page 332, and

vol. 24, page 414, Statutes at Large. Detailed informa-
tion can be had on application,
M. B. ADAMS, Major of Engineers.

Ll Small Electric Motor

for Amateurs. Illus. on page 39,
this issue. All the material for
making this Motor with the diffi-
cult parts finished, sent by mail
for $1.25. W. S. BISHOP, Mfr. of
Electric Machinery, 958 Grand
Avenue, New Haven, Conn.

SMALL ELECTRIC MOTOR FOR AM-
ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made motor powerful enough to drive
a ten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in SCIKN-
TIFIC AMERICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this office and from all newsdealers.

JAMES LEFFELWATER WHEELS

ENGINES, and BOILERS.
TJAMES LEFFEL & CO.
FARLO ST., SPRINGFIELD, OHIO,
110a Liberty Street New York City.

CURRAN’S GROOVED PLASTER SLAB
= Best foundation for plastering,
cement work, or tiling. Superior
Lito and (he.iper than metal lath.
@~ Licenses granted to wse my
Flexible Mold, patented Dec. 16,
1890, for producing these slabs.
X THOS. CURRAN, 135 B'way, N.Y.

$10.00 to $50.00 o

ness. Magic Lanterns and Views of populur sub-
jects. Catalogues on application. Part 1 Optical, 2
Mathematical, 3 Meteorological, 4 Magic lanterns, ete.
L. MANASSE, 8§ Madison Street, Chicago, 111,
BLUE PRINT l’lwlogrnpluc Supplies.
e ——me——rerme— end for catalogue.

T. H. MCCOLLIN & CO.,1030 Arch Street, Philadelphia.
OBESITY.—BY WALTER MENDEL-

son. M. A very interesting paper, exhaustively
treating of the causes of obesity and the proper method
of combating it. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 744. Price 10 cents. To be had at
this office and from all newsdealers.

per night. A
light and pro-

Paper, Superior Quality.

uTEsuswssms. The tourist route between Chi-

j M u N n N R D UTE ‘Ecugo and Southern Winter re-
sorts via Indianapolis and Cin-

Lnuu;TliENtWAﬁhﬁTltmm/Y cinnati, Lafayette. or l.ouis-

ville. For particulars. address
JAMES BARKER, Gen. Pass. Agt., Monon Block, Chicago

FOR CAPITA LISTS, A better investinent you
don’t want. For NSale—My excellent Automnatic
Cigar Cutter, Patented Dec. 9 1890. One ot the best
and most salable cutters ever made. Is newanda great
novelty. This patent for sale for the U. S.except Penna.
Address J. S. HENRY, Patentee and Manufacturer,
Manheim, Pa., or the ADAMSON Co., Muncie, Ind.

PATENT RIGHT FOR SALE

Parties wishing to handle a nice staple article should
buy the Patent Right on my ¢ Carpet Fastener.”
Something new, and will be in great demand. Address

ALBERT R. HAMILTON, Box 102, BURLINGTON, VT.

cientific A merican

The §cientic
PUBLICATIONS FOR 1831,

The prices of the different publications in the United
States, Canada, and Mexico are as follows.

RATES BY MAIL.
The Scientific American (weekly one year

The Scientific American Supp ement (weekly), one
year. b

The Scientific Amerled.n. Spdl‘llsh Edmon (monthly) 0

£3.00

one year, . o o
The Scientific Amencan‘ Archlteuts und Builders
Edition (monthly), one vear. . . . - = 2.

COMBINED RATES.
The Scientific American and Supplement, . . $7.00

The Scientific American and Architects and Build-
ers Kdition. . . . 5.

The Scientific Amerlcan. Supplement and Arcm-
tects and Builders Edition, . . 9.00

Proportionate Rates for Smc Momhs

This includes postage, waich we pay. Remit by postal
or express money order, or draft to order ot

MUNN & CO., 361 Broadway, New York,

T MACHINERY.

PED. Send for Model Circular.

Jones Br

© 1891 SCIENTIFIC

AMERICAN, INC.
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Q}{Dvertxsements.

Inside Page, eac h insertion = - - = 73 cents a line
Back Page. ench insertion = = = - %1.00 a line.

The above are chargzes per azate line- -about eight
words per line. This notice shows the width of the line,
and is set in arate type. Engravings may head adver-
tisements at the same rate per agare line. by measure-
menrt. as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ink 10 appear next issue.

0sgood’s No. 1 Hearing
Horn is the only instru-
ment that wili help the
deaf. Made from best bell
metal, and will last for
years, Carvied in the pock-
et.and used in public with=-
out attracting attention,
Price $3. Sent C. 0. D.
May be returned after 2
weeks'’ trial if not found satisfactory,
08G:00D BROS,, Cor. ith St, & Broadway, Oakland, Cal.

V-ctor Bicycles!

For pleasure, business, recrea-
tion, and for anything you
could use a bicycle for,

VICTORS ARE BEST!
Bend for catalogue.

. dverman Wheel Co., Makers,

Chicopee Falls, Mass.

ICE-BOATS — THEIR CONSTRUCTION
and management. With working drawings, details. and
directions in full. Four engravings. showing mede of
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. By H. A. Horsfall,

. Contained in SCIENTIFIC AMERICAN SUPPLE-
MNT. 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail«
ing and management of ice-boats. [P’rice 10 cents.

wg ODEN TANKS
LARGE waTER TANy
SPECIFICATIONS FURNIS! CYPRESS LUMBER.

S TN S INWERS. W CALDWELL&C"
N° 217 E.MaINST. LouisvILLE Kv.

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American.

361 Broadwny, New York

PAT. COMBINATION VISE
and D LL. Every one says it
is & good thing. Why? Because
= there is nothing like it.
For circular, address STRANGE’S
MACHINE WORKs, Taunton, Mass. . U.S. A.

THE MODERN I1CE YACHT. — BY
Geo. W. Polk. A new and valuable paper, containing
full practical directions and specifications for the con=
struction or the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-

FOR RAILROADS
J WaTER WORK S
MILLS , FARMS %,

fsi)
PLANS 27 ASPEC\ALTY ‘goMPLETESTOCK o

gravings drawn to scale, showing the form, position,
and arrangement of all the parts.
TIFIC AMERICAN
ceuts.

Contained in SC1EN-
SUPPILEVENT, No. 6:24. Price 10
To be had at this office and of a1l newsdealers.

BL AND FINE GRAY IRON ALSO STEEL
EA E, C‘ﬁ;?mﬁﬁ:ROM SPECIAAL ERNS
S DEVLIN B CO.L * Finy e ANNIG 7o
LEHIGHAVE & AMERICAN ST. PHILA o

TOM

HE PENNA. DIAMOND DRILL & MFG. 00
BIRDSBORO, PA., Builders of High Class
Steam Engines. Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

N EW KODAKS

“You press the button,
we do the rest.”’

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
Films.
For sale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,
Send for Catalogue. ROCHESTER, N. Y.
POCHET'S MOVABLE DAM.—DE-

scription of a dam devised by government engineer
IL.eon Pochet. for use in rivers having a shifting bottom.
with 9 figures. Contained in SCIENTIFIC AMERICAN
SCPPLEMENT, No. 751. Price 10 cents.
this office and from all newsdealers.

T'C;T

Cx
NOorwtve sy '

MANMACT(]RIES IN UNITED STATES, SCﬂYLlND FRANCE GERMANY & AUSTRIR,
Awarded the Grand Pnze at late Pans Expomtlon.

THR AMERIOAN BELL TRLEPRONELH,

95 MILK ST., BOSTON, MASS,

This Comwpany owns the Letters Patent
granted to Alexander Graham Bell, March
7th. 1876, No. 174,465 and January 30th,
1877, No. 186.787.

The transmission of Speech by all known
formns of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it orits licensees responsible for such
unlawful use and all the consequences
tuereof, and liable to suit therefor.

NEW YORK BELTING AND PACKING CO.

JOHN H. CHEEVER, Treas.

For

RUBBER

Rubber Pump Valves, Bicycle Tires, Tubing,
Rubber Cement. (I?| di)
VULCANITE EMERY WHEELS,

SALESROOMS :—Philadelphia, 308 Chestnut St.:
South 2d St.; Cleveland, 176 Superior St.;
616 Locust St.

Packing, and Hose.
Rubber Mats, Matting, and Stair Treads.

Gaskets,
bber Rmv-. Rolls, Car Springs, Washers.

Boston,
San Krancisco, 17 Main St.:
Kuropean Branch, Pickhuben 5 Hamburg (helhaxemeblm)

15 PARK ROW, New York.

OLDEST and LARGEST Manufacturers in the United States of

VULCANIZED RUBBER FABRICS

Mechanical Purpeses.

BELTING,

Tennin Soling.
Diaphragms,

Rubber Sheets, Strips, Saw Bands, Stopples.

52 Summer St.:
Detrait, 16-24 Woodward Ave.;

St. Louis,
Germany

ARMSTRONG_MAN'F'G.CO.
L

anbRGAS oST
()u1 ADJUSTABLE STOCKS and DIE
are universally acknowledged to be the

BEST!
We also make all_our Tools on t
same pr|nclp]9‘()f the BEST MA EIKIA l: an
WORKMANSHIP, and always with a viewa
~f time and ltaher saving in_their use.

T WL R BRIDCGEPORT, CONN. o e

NEW CATA LOGCU
VALUABLE PAPERS

Jree oj charqe to any address.
MUNN & Co., 3!)1 ‘Brondway, New York.

BRICK | TILE
MACHINES ¢y | MACHINES

With AUTOMATIC
CUTTING TABLES
From 10 to 100,000
CAPACITY &
PER DAY. ‘

49

WHoLe OUTFITS ror
Crushers | Wrow AN

teurs.—By C. D. Parkhurst.
ple and effective motor.

engravings. Contained

SUPPLEMENT, No. 739. Price10 cents.
thls office and from all newsdealels

HW.JOHNS

ASRESYOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing.
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRER

H. W. JOHNS MFG. €O0., 87 Maiden Lane, N.Y.

SEWING MACHINE MOTOR FOR AMA-

Description of a very sim-
with laminared armature, of
sufficient power to actuate a sewing machine. With 11
in SCIENTIFIC AMERICAN
To be had at

SEND. FOR ILLUSTRATED GATALOGUE.
THE FREY, SHECKLER CO. BUCYRUS, 0.

-|JENKINS STANDARD PACKING!

1John S
Boston., 21 North 5t.h St Phn]a 54 Dearborn St (‘hicazo

0TTO GAS ENGINES

33,000 SOLD,
Engines and Pumps Combined.

For COAL GAS
or GASOLINE,

SCHLEICHER, SCHUMM & CO.
PHILADELPHIA,
CHICAGO, NEW YORK.

UFFEL&E§§£R \
NEW YORK. €0 ,
Levels, Transits, Surveyors’|i
Compagses, Pocket and Pris-
matic Compasges, Hand Lev~
els, Angle Mirrors, Planime- [} '
terh PPantographs, Engineers’
Slide Rules, Leveling Rods,
4>, Poles, Chaing, etc.

8 Catalogue on application.

ON GAS ENGINES. — A VALUABLE

aper by E. Delamare-Deboutteville. touching upon the
Elstory of gas mot ors in general. and describing in de-
tail the * Simplex ” engine invented by the author and
Mr. Malandin, With 23 figures. Contained in SCIENTIFIC
AMKRICAN SUPPLEMENT. Nos. 715 and 216. Price 10
ﬁen}s each. Tobehadatthisoffice and from all news-
ealers.

*(:1“[{\\ W'“\Low}
IS\ m\‘_ 3N,

To be had at

FIREFEL

it to be superior to Hair Felt in Non-C ‘onducting quﬂlmes
for pipes and into sheets and rolls for large surtaces.
Ashextos Boiler Coverings.

Building Paper, ete

THE NEW NON-CONDUCTING MATERIAL

is a Flexible Feit Mnade of Pure Asbestos, in a

finely divided fibrous state, indestructible by heat and

unexcelled as a Non-Conductor. U, 8. Navy tests show

Made into Hecnonal form
Send for bnmi)

stenm Packings, Asbhestos C oth, Asbextos

THE CHALMERS.SPENCE (0., 59 and 61 Liberty St., New York.
BRANCHES ! —Philadelphia,

Chicago. Pittsburgh, Boston.

The

Remington

machines for 15 years.
It is to-day the

Standard

and expects in the future,
as it has in the past,

to lead all others

in adding improvements
to what will always be
the true model of a

Wyckolf, Seamans & Benedict,
327 Broadway, New York.

has set the copy for writing

Typewrtiter.

THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to %repare Lhe gelatine pad, and also the aniilneink
by whic he copies are made; how to apply the written
letter to the pad how to take off copies of the letter.
Contained in SCIENT!FIC AMERICAN SUPPLEMENT, NO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

2t0 40 H. P,

No Gauges! No Engineer! A

power. For circulars, etc., address

Charter Gas Engine Co.

P. 0. Box 148,

——
Economy, Reliabilliy,
Simplieity, Safety.

The Motor of 19th Centary

Can be used Any Place, to do Any

per-
tfectly safe Motor for all places and
purposes. ('ost of operation about one
cent an hour to each indicated horse

Sterling, Ill.

A pamphlet of information and ab-
stract of the laws, showing How to,
t p Obtain Patents, Caveats, Trade
Work,and by Any One. No Boiler! Marks, Copyrights, eent free.
No Fire! No Steam! No Ashes! Address MUNN & C

361 Broadway,
New York,

For
Handling
Send for
Circulars.

HAE{I%IISON CONVEYOR
r s y
| Bom)eﬂf SELLECK & CO., !

Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c.
S obars, § Chicago, L.

CUTLER DESK.

BEST

Manu’f ers,
IN THE WO RI’\ll_D .

© 1891 SCIENTIFIC AMERICAN, INC.

Chicago, 151 Lake St.; Minneapolis, 28

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent

FRACUS NALEKLE RONYORNS

W B BURNS PROPT®

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for

10 cents. Also to be had of newsdealers in all parts of
the country.

013 Electric Elevator

for Private Residences, Hospit-
als, Small Oftice Buildings, Stores

ete. =afe, simple (no hngmeer’
required). Running expenses
very light. Also manufactur-

ers of the Standard Hydrau-
lic Passenger and Freight,
Steam and Belt Elevators.
Otis Brothers & Co.,
38 Park Row, New York

THOMAS ALVA EDISON.—A BIO-
graphical sketch of the great inventor, with full-page
portrait from a recent pnotograph. Contained in SCIEN-
TIFIC AMRERICAN SUPPLEMENT, No. 746. Price 10 cents
To be had at thls office and flom all newsdealers.

FEEVSTHELEVATORS.

PASSENGER & FREIGHT
i L.S.Graves &SON RoonesTer N.Y
NEW \QRK BOSTON ST.LOUIS .DETROIT

WORKING MOD EI.S Wrchindry, metal
or wuud made to order by MAsON & RAUCH, successors
toJ F. W erner, 47 & 44 Centre Street. New York,

A XMAS HEALTHCIFT
(Exerciser Complete $5)
Is BesToF ALL. CIRCULAR FRreg,

Books: For ““An Ideal Complexion

& Complete Physical Development,”
39 Ills socts, “Health & Strength in
Physical Culture,” 40 Ills 5o cts. Chart of
39 1lls for Dumb Bells & Pulleys, 25 cts.
d. NO. E. DOWD'S Vocal & Physical
Culture school, 116 Monroe St. Chmago

T B

Scientific Qmerican

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage. Weekly
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number ot
original engravings of new inventions and discoveries,
representing Engineering VWorks, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom gnes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
[ —
THE

Scientific Dmevican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week=
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archzology, Astronomy, Chemistry
Electricity, Light, Heat. Mechanical Engineering, Steam
and Railway Engineering, Mining, Ship Building, Marine
Engineering, Photography, Technology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, etc. A
vast amount of fresh and valuable information obtain-
able in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described ir the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year; or one copy of the SCIENTIFIC A MER-
ICAN and one copy of the SUPPLEMENT, both muailed tor
one year for $7.00. Single copies, 10 cents. Address. and
remit by postal order, express money order, cr check,

MUNN & CO., 361 Broadway, New York.
Pablishers SCIENTIFIC AMERICAN.
v . . *q40
Building Gdition,

THE SCIENTIFIC AMERICAN ARCHIECTS’ AND BUILD-
ErS' EDITION is issued monthly. $2.50 a year. Single
copies, 25 cents. Forty large quarto pages, equal to
about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and with other fine
engravings; illustrating the most interesting examples
of modern architectural construction and allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawingsin
perspective and in color are given, together with fuli
Plans, Specifications, Sheets of Details, Estimates, ete.

The elegance and cheapness of this magnificent work
have won forit the Largest Circulation of any Archi-
tectural publication in the world. Sold by all newsdeal-
ers. $2.50a year. Remit to

MUNN & CO., Publishers,
361 Broadway, New York.

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.

ENEU JOHNSON & CO.’S INK, Tenth and Lomhard
sts., Philadelphia,and 47 Rose 8t,,opp. Duane,New York





