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THE RELATION OF THE BEET SUGAR FARM
TO THE FACTORY.

In view of the widespread attention which is now
certain to be given to the cultivation of the sugar beet,
it is well to sound a note of warning with reference to
one or two elementary facts, the neglect of which may
bring much loss and disappointment to the well mean-
ing but misguided husbandman. In the first place it
must be remembered that there are many localities
which are quite unsuited to sugar beet culture, and
that these may occur within districts which are within
the sugar belt, and are, generally speaking, well
adapted to beet crops. It is therefore desirable that
the farmer should make several tests in different parts
of his farm before he commits himself to the hazard of
a full crop. It will not be necessary to plant any con-
siderable areas; small, detached patches will give him
sufficient specimens to determine the value and quality
of the crop. When it has been proved that his land is
suitable, the next step is to ascertain the cost of deliv.
ering the beets to the nearest factory, and whether it is
such as to allow beet farming to be carried on at a profit.

As there are only a few localities in the United States
where beet sugar factories exist, it will be necessary to
erect factories to receive and work up the crops, and it
is in making the selection of sites that the greatest fore-
thought and care must be exercised. The factory must
be centrally located with regard to the beet-growing
district, and at the same time it must, if possible, be
situated upon a railroad or have connection through its
own private side tracks. If the enterprise is to compete
successfully with others, it should have the various ma-
terials of manufacture, such as limestone, fuel and
water, within easy reach, and, of course, the nearer the
factory is to the markets, the larger the net profits
which will acerue to the farmer from his crop. It will
be evident, fromn the recent description which we gave
of the process of manufacture, that it requires a plenti-
ful supply of water, fuel and limestone. If any or all
of these have to be brought from a considerable dis-
tance, it can be seen that the profits of the undertaking
will be seriously reduced. The necessity of rail connec-
tion is further evident when we bear in mind the large
amount of residue in the shape of filtered cossettes.
This is a valuable feed for cattle, and with reasonable
transportation afforded it could be disposed of at profit-
able prices in the outlying country.

‘When it has been proved that the soil is suitable, that
the materials of manufacture are near at hand, and
that a market can be depended upon, any agricultural
district may lay out its beet farms and build its own
factory with a certain assurance that it will prove a
profitable, and, what is better, a permanently profit-
able, investment both for capital and labor.

REPAIRS TO DRY DOCK NO. 3 AT THE BROOKLYN
NAVY YARD.

Great interest attaches to the repairs which are being
carried out on the new dry dock, known as No. 3, at the
Brooklyn Navy Yard. Judged from the engineering
standpoint, the problem is an entirely new one, and as
there is no case just like it on record, the engineers will
have to act entirely on their own initiative. For this
reason the plans will, of course, be somewhat experi-
mental and liable to modification as the work proceeds.
In reply to our request for the detailed drawings of
this work, the Assistant Secretary of the Navy, Mr.
Theodore Roosevelt, inforins us that the department
does not wish to publish the drawings of the proposed
work at the present stage, especially in view of the ex-
perimental nature of the work, as above referred to.

Dry dock No. 3, it will be remembered, is the one
which subsequently to its opening developed a serious
leak along one side near the entrance, which an ex-
amination by a diver showed to result from injury to
the outside apron. The floor and sheet piling at the
edge of the apron were found to be broken, and it was
supposed that the dredge which was used in opening
the entrance from the East River had struck the apron
and injured it sufficiently toallow theentranceof water
within the sheet piling. The depth of water (thirty
feet) and the nature of the repairs rendered it impos-
sible that the latter should be carried out under water,
and accordingly the engineers are making provision
for laying bare the  bottom of the entrance for a dis-
tance of ninety feet back from the caisson gate. This
will enable a thorough inspection to be made, not only
of the broken apron but also of the side walls, back of
the abutments, and of the various walls of wing piling
which run out transversely to meet the great inclosing
wall of sheet piling which encireles the whole dock. In
carrying out this plan the engineers are building a
massive cofferdam across the dock entrance, which will
have sufficient strength to hold back the waters of the
East River until the investigation and repairs are com-
pleted.

The cofferdam consists of three lines of heavy sheet
piling, which extend in a curved form clear across the
entrance from wall to wall. The inner wall will be
about 90 feet from the caisson; 13 feet in front of this
will be another wall, and 13 feet beyond this a third
wall. The curve will, of course, be convex to the thrust
of the water, to which it will present an arch effect,
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though not much reliance will be placed upon the lat-
ter in estimating the strength of the dam. The three
walls will be strongly braced in the direction of the
thrust of the water, and the whole -interior space will
be filled to above the water line with carefully rammed
puddled clay.

The dam will possess considerable strength on aec-
count of its arched form and the interior trussing,
and it will be further reinforced and rendered water-
tight by two embankments of clay and gravel, which
will start at the water line and slope away to the bed
of the river on the river side of the entrance, and on
the inner side will finish against a fourth wall of sheet
piling, which will be driven across the entrance about
30 feet from the toe of the apron. In making a junc-
tion with the sides of the entrance it has been neces-
sary to cut into the concrete walls (which are carried
upon piling), so as to allow the sheet piling of the
cotferdam to be driven up to a snug connection with
the sheet piling of the entrance.

From the above general description, it will he seen
that in cross section the proposed cofferdam is not un-
like the familiar earth dam used in reservoir construc-
tion. When it is completed and the water has been
pumped out of the dock, a fall examination can be made
of the origin and extent of the leak.

et ®

THE AMERICAN ASSOCIATION FOR THE ADVANCE-
MENT OF SCIENCE.
BY MARCUS BENJAMIN, PH.D.

The forty-sixth meeting of the American Association
for the Advancement of Science was held in Detroit,
Mich., during the week beginning with August 9. The
sessions were held in the beautiful building of the Cen-
tral High School, which occupies an entire square,
facing Cass Avenue, between Hancock and Warren
Avenues, and it is safe to say that at no recent meeting
of the association have any such commodious and de-
lightful quarters been assigned to it. The first general
session was convened at 10 o’clock in the morning of
August 9, in the auditoriumn of the high school, when
the association was called to order by Secretary Put-
nam, who presented Dr. Theodore Gill, the senior
vice-president, who had succeeded to the presidency in
consequence of the death of Prof. Cope. Dr. Gill de-
clared the meeting opened and introduced Mr. W J
McGee, who, as senior vice-president, would occupy the
chair, on account of the inability of Dr. Woleott Gibbs
to be present. An invocation was made by the Rev.
Frank J. Van Antwerp, and appropriate addresses of
welcome were made by the Hon. William C. Maybury,
Mayor of Detroit, and the Hon. Thomas W. Palmer,
former United States Senator from Michigan, who aptly
defined science as ‘‘ the classification of phenomena to
the end that principles may be established and de-
clared, from which may be deduced rules of action
that shall be applicable to particular cases.”

To these words of welcomme Mr. McGee made a pleas-
ing rejoinder, after which formmal announcements of
important matters were presented by the permanent
secretary and the local secretary. The general session
then adjourned and the sections assembled for organi-
zation. This effected, the members separated for
luncheon, but later in the afternoon gathered again to
hear the vice-presidential addresses.

The presiding officer of the section on mathematics
and astronomy was Prof. Wooster W. Beman, of the
University of Michigan, Ann Arbor, who spoke on ‘‘ A
Chapter in the History of Mathematics.” This address
was a sketch of the development of the geomnetric treat-
ment of the imaginary, particularly in the latter part
of the eighteenth and the first part of the nineteenth
centuries. The speaker referred, in opening, to the
fact that the square root of a negative quantity ap-
peared for the first tilne in the Stereometria of Heron
of Alexandria, B. C. 100. From this date the develop-
ment of the use of the square root applied to a negative
number was briefly traced through several centuries,
accompanied by quotations and arguments from the
various writers who attempted the problem.

Section B, on physics, was ably presided over by Prof.
Carl Barus, of Brown University, Providence, R. 1.,
whose address was on ‘‘ Long Range Temperature and
Pressure Variables in Physies.” The first part of his
address contained a history of the various attempts to
provide suitable apparatus for high temperature meas-
urement. He then considered the applications of pyro-
metry, referring at great length to the variation of
metallic ebullition with pressure. Results already at-
tained show an effect of pressure regularly more marked
as the norial boiling point is higher. Igneous fusion
was considered in its relation to pressure and with re-
gard to the solidity of the earth. The question of heat
conduction was taken up, and the results deduced by
various writers as to the age of the earth discussed.
High pressure measurement was dealt with. Passing
from this subject, the entropy of liquids was consid-
ered. This subject of the heat produced by sudden
compression of liquids is in its infancy, and only a year
ago were any results of a satisfactory nature obtained.
The paper ended with a reference to isothermals and
several kindred subjects, all of them slightly dwelt on.

The section on chemistry was presided over by Prof,
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William I>. Mason, of the Rensselaer Polytechnic
Institute, of Troy, N. Y. He spoke on ‘‘ Expert Testi-
mony.” He covered the entire ground fromn the stand-
point of practical experience, looking at the question
both through the eyes of the lawyer and the expert,
giving a compact syllabus, pointing out the province of
the expert, reviewing errors that he might be subject
to and suggesting the solution fornumerous difficulties.
His concluding remarks were: ‘* The expert witness
should be absolutely truthful, of course, that is as-
sumed; but, beyond that, he should be clear and terse in
his statements, homely and apt in his illustrations,
incapable of being led beyond the field in which he is
truly an expert, and as fearless of legitimate ignorance
as he is fearful of illegitimate knowledge. Mounting
the witness stand with these principles as his guide, he
may be assured of stepping down again with credit to
himself and to the profession he represents.”

The subject of the address before the section on
mechanical science and engineering was on ‘‘Applied
Mechanies.” Prof. John Galbraith, of Toronto, Canada,
who presided over this section, said, in opening, that
the subject of dynamnics is too often treated as if it
were a department of applied mathematics rather than
of mechanical science. While it is necessary that the
student of dynamics know something of mathemadtics,
it is unnecessary that he should be an expert in refined
mathematical analysis, but he should possess, in some
degree, the mechanical instinet. The history of dyna-
mies, from the day when the experiments were carried
on with but the rudest machinery down to the present
day, was touched on and the experiments employed
described.

In conclusion he said : * The science of dynamics, as
it is understood at the present day, includes among its
fundamental prineciples, in addition to the law of mo-
tion, the principle of the equivalence of work and
energy and the principle of the conservation of energy;
energy being measured, however, only in terms of force
and displacement, or momentum and velocity. The
only actions known in dynamics are force and its inte-
grals, impulse and work. To identify with these all
the other actions involving the transfer and trans-
formation of energy, such as the conduction of heat.
chemical reactions, induction of electric currents, etc.,
forms to-day the severest task of mathematical
physies.”

Section E, on geology and geography, was to have
been presided over by Prof. Israel C. White, of the
University of West Virginia, but, owing to his attend-
ance on the International Geological Congress, held
this summer in St. Petersburg, he was not present, and
Prof. E. W. Claypole was named by the council to fill
his place. Prof. White’saddress was on *‘ The Pittsburg
Coal Bed,” but it was not read at the time appointed,
owing to some difficulty in regard to the receipt of the
manuseript.

Dr. Leland O. Howard, of the Department of Agri-
culture, Washington, D. C., presided over the section
on zoology, having been appointed to that place by the
council at its meeting in the spring, when the death of
Dr. G. Brown Goode was made known to that body.
The subject of Dr. Howard’s address was “ The Spread
of Species, by the Agency of Man, with' Special Refer-
ence to Insects.” He showed that natural spread was
for centuries the rule, but that with the improvement
of commercial intercourse between nations the agency
of man has become predominating. He spoke of the
intentional introduction of useful plants from foreign
countries and of the occasional introduction of flower-
ing species which escaped from cultivation and becaine
weeds. The intentional introduction of wild animals
has generally been disastrous. He instanced the intro-
duction of the English sparrow, of the Indian mon-
goose into Jamaica, of the flying foxes from Australia
into California, of the gypsy moth fromm Europe into
North America. Accidental introductions have been
more powerful in extending the range of species and in
changing the character of the plants and animals of
given regions than intentional introductions. The era
of accidental importations began with the beginning
of commerce and has grown with the growth of com-
merce. The vast extensions of international trade of
recent years, every improvement in rapidity of travel
and in safety of carriage of goods of all kinds have in-
creased the Jopportunities of accidental introductions,
until at the present time there is hardly a civilized
country which has not firinly established and flourish-
ing within its territory hundreds of species of animals
and plants of foreign origin, the time and means of in-
troduction of many of which cannot be exactly traced,
while of others even the original home cannot be as-
certained, so widespread has their distribution become.

Mr. W J McGee, of the Bureau of Ethnology, was the
presiding officer of the section on anthropology. He
spoke on *‘ The Science of Humanity.” Taking up the
domain of anthropology, he showed that the study of
man began with wounds and diseases, and grew into
surgery and medicine. Then were developed physi-
ology, pathology, etc.—sciences relating to the human
body, which may be combined under the term soma-
tology ; then ethnology. the science of races and peo-
ples, and finally psychology. All of these sciences re-

late to man considered as an organism, to his animal
side. But there are other branches dealing with man
as a sentient, volitient and intelligent being, such as
esthetology, the science of the activities of mankind
which are of a pleasurable character; technology, the
study of the occupations and industries of man ; soci-
ology, which deals with the relations of men to men
collectively ; philology, the science of language and
literature and of all human expression ; sophiology, or
the science of the essentially intellectual activities
which form the motive and burden of expression, and
their products comprise beliefs, opinions, knowledge,
wisdom.

Arguing in this manner, he urged a closer study of
the different branches of anthropology and claimed
that in the near future its established subdivisions
would be universal, thus affording an increasing knowl-
edge of humanity.

The section on botany was presided over by Prof.
George F. Atkins, of Cornell University, Ithaca, N. Y.
His address was on ‘‘ Experimental Morphology.” It
was highly technical, and treated of certain special
phases of morphology. Indeed, it was rather devoted
to a summary of experimental morphology as ap-
plied to the interpretation of the modes of pro-
gress followed by organs in attaining their morpho-
logic individuality, in the tracing of homologies in
the relation of members associated by antagonistic
or correlative forces, the dependence of diversity of
function in homologous members in external and inter-
nal forces, as well as the course which determines the
character of certain paternal or maternal structures.
His treatment of the subject was by the citing of nu-
merous illustrations gathered from recent botanical
literature.

One of the most interesting addresses was by Richard
T. Colburn, vice president of the section on social
and economic science, who spoke on ‘Improvident
Civilization.” He described at great length the history
and devastating effects of war, and also such subjects
as pernicious competition, spendthrift luxury, the
blight of parasitism, and the role of superstition. The
effect of improvident civilization on humanity wasillus-
trated by the following description of the coming man.
He said: ‘“The coming man will be a big-headed,
small-bodied, puny-limbed, bald, toothless, spectacled,
and toeless creature subsisting on concentrated foods.
The fate of that people where teeth and eyes decay and
dentists and opticians flourish is not at all conjectural,
It concerns the student of physiology and sociology
alike to ascertain what causes are at work impairing
the digestive organs, the teeth and eyes of civilized
peoples, and in what respects the as yet uncivilized
have a manifest advantage.”

This completes the addresses delivered by the vice-
presidents, and they served as it were to whet the ap-
petite of the hungry scientists for the presidential ad-
dress that followed in the evening.

No naturalist of modern time has achieved a greater
reputation than Edward D. Cope, and it was fortunate
for the association that Cope’s fellow student and close
friend during his scientific career should have been
the senior vice-president on this occasion. It was emi-
nently fitting, therefore, that Dr. Gill should present
as a retiring address a memnorial sketch of his friend.
This address is being published in full in our SUPPLE-
MENT, but space must be found for two paragraphs.

* Prof. Cope,” said Gill, *‘* was one of the greatest
naturalists our country has ever brought forth. From
his early years he was an ardent devotee to the science
of zoology and kindred branches. When but twenty
yvears of age he prepared and published material on
this subject which might well be worthy of a man of
more mature years.” Passing over the history of his
life with its more than ordinary struggles and vicissi-
tudes, together with an analytical account of his many
contributions to his chosen work, Dr. Gill closed with
the following :

*‘ Prof. Cope found his life’s study an art and left ita
science.

‘“ The subject which was to him the most interesting
was the study of evolution and the origin of species.
He was not satisfied with Darwin’s theories. He be-
lieved that the peculiar habits of an animal, influ-
enced by environments or conditions, would make felt
its effect in future progeny. His ideas were original,
but perhaps not entirely logical. For instance, he be-
lieved that the human armns were not developed in ac-
cordance with the growth of the skull. I believe that
in reality he should have said that the lower limbs
were lengthened. This is proved by comparison with
the form of a child.

‘“ He certainly was a man as wonderful as Huxley
and Cuvier.” '

Dr. Gill's address was followed by the reception given
to the memnbers of the association by the citizens of
Detroit.

During the days that followed much good work was
done by the individual sections, and any attempt to
select for mention papers that were read is practically
impossible. It is sufficient to say that, owing to the

can Chemical Society and the Geological Society of
America, the mention of papers before the sections on
chemistry and geology was large and they were of more
than common interest and value. The presence, also, of
a number of foreign scientists who came to attend the
meeting this weekin Toronto of the British Association
gave an additional distinction to the Detroit meeting.

Two joint sessions deserve a word. On Wednesday
afternoon the section on geology met with that on
anthropology, when papers were read discussing the
possibility of the existence of preglacial man. The
recent excavations in the Trenton gravel, accompanied
by certain finds, had led the anthropologists to believe
that possibly man could have existed in America prior
to the glacial period. In several papers they presented
their interpretations of their discoveries, but'the geol-
ogists were unwilling to concede the assumptions
claimed, and, although admitting that the geological
horizon was not positively determined, still it could not
be claimed as yet that evidences of preglacial man
had been found in any geological fornation that was
beyond dispute of preglacial origin.

The other joint session was that of the sections on
zoology and botany, before which Prof. Henry F.
Osborn, of Columbia University, presented his paper
on ‘‘Modifications and Variations and the Limits of
Organic Selection,” in which the present ideas of the
Neo-Lawmarckianschoolof the development theory were
fully presented. Insomuch as this school flourishes
most strongly in this country, its adherents had no
difficulty in sustaining their grounds against their
English confreres, who were represented by Prof. E. B.
Poulton, of Oxford University.

It was admitted on all sides that, notwithstanding
the comparatively small number of members of the
association present at the Detroit meeting, the papers
were of uncominon value, and, therefore, the meeting
was a completely successful one.

Besides the usual minor excursions of the different
sections to points of interest to botanists, geologists,
chemists and others, the special excursion of the meet-
ing, complimentary to the association by the citizens
of Detroit, was made on Saturday, August 14, to
Ste. Claire Flats. This trip enabled the members to
view the character and extent of the river front of the
city of Detroit, and also gave a comprehensive view of
the magnitude of the shipping of the great lakes pass-
ing through this strait. This excursion carried the
members of the association through the United States
Ship Canal in Lake Ste. Claire Flats, and through
the many islets which have been reclaimed from the
shallows of that body of water.

The American Association came into existence in
Boston, in 1848, and, in consequence, the scientific
institutions and prominent citizens of that city ex-
tended to the association a hearty invitation to meet
in Boston in 1898. This offer was accepted by the
association, and it is proposed by the association to
celebrate its fiftieth anniversary by a jubilee meeting,
at which the addresses will take the forms of reviews
of the progress of the sciences in America during the
past fifty years; so that the memorial volume for 1898
will be the finest summary of American science in all
its branches ever presented to the public. For this
reason it is believed that the Boston jubilee meeting
will be the greatest scientific gathering ever held
in the history of the association.

The officers chosen for this meeting were: Prof.
Frederic W. Putnam, of Harvard University, president.

Vice-presidents.—Mathematics and astronomy, Ed-
ward E. Barnard, Yerkes Observatory, University of
Chicago, Chicago, Ill.; physics, Frank P. Whitman,
Adelbert College, Cleveland, Ohio ; chemistry, Edgar
F. Smith, University of Pennsylvania, Philadelphia,
Pa.; mechanical science and engineering, M. E. Cooley,
University of Michigan, Ann Arbor, Mich.; geology and
geography, H. L. Fairchild, Rochester University ;
zoology, A. S. Packard, Brown University, Providence,
R. I.; botany, W. F. Farlow, Harvard University,
Cambridge, Mass.; anthropology, J. McKeen Cattell,
Columbia University, New York City; economic science
and statisties, Archibald Blue, director of Bureau of
Mines, Toronto, Canada.

Permanent secretary, L. 0. Howard, Department of
Agriculture, Washington, D. C.; general secretary, D.
S. Kellicott, Ohio State University, Columbus, O.;
secretary of the council, Frederick Bedell, Cornell Uni-
versity, Ithaca, N. Y.; treasurer, R. S. Woodward,
Columbia University, New York City

Secretaries of the Sections.—Mathematics and as-
tronomy, Alexander Ziwet, University of Michigan,
Ann Arbor, Mich.; physics, E. B. Rosa, Wesleyan Uni-
versity ; chemistry, Charles Baskerville, University of
North Carolina, Chapel Hill, N. C.; mechanical science
and engineering, William S. Aldrich, University of
West Virginia, Morgantown, W. Va.; geology and
geography, Warren Upham, St. Paul, Minn.; zoology,
C. W. Stiles, Department.of Agriculture, Washington,
D. C.; botany, Erwin F. Smith, Department of Agri-
culture, Washington, D. C.; anthropology. M. H.

| Saville, American Museum of Natural History, New

presence of a large number of chemists and geologists, ' York City; economic science and statistics, Marcus
on account of the simultaneous meeting of the Ameri-: Benjamin, U. S. National Museum, Washington, D. C,
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A SIMPLE NUT LOCK.

According to the improvement represented in the ac-
companying illustration, a yoke is adapted for conven-
ient connection with the bolt and nut in such manner
as to positively prevent both from turning. The im-
provement has been patented by John H. Hartman,
and correspondence in relation thereto should be ad-
dressed to Frank Fisher, Germantown, N. Y. Fig. 1
shows the application of the lock, Fig. 2 being a view in
section. In the threaded end of the bolt is a longitud-
inal recess of square or polygonal cross section, and in
opposite sides of the outer face of the nut are inclined
guideways connected with recesses of sufficient size to
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HARTMAN'S NUT LOCK.

Just receive heads which form the two terminal portions
of the yoke. The latter has a central tongue, of cross
sectional shape corresponding to the recess in the end of
the bolt, and when the tongue is entered in the recess,
and the yoke is pushed forward in the guideways of
the nut, both bolt and nut are locked so that the nut
cannot turn on the bolt or the bolt turn in the nut.
et b
AN IMPROVED BALANCED SLIDE VALVE,

The accompanying illustration represents a valve of
simple and durable construction designed to permit a
quick admission and exit of the steam to and from the
cylinder, at the same time facilitating a quick exhaust.
It has been patented by Isaac C. Griffith, of Vicksburg,
Miss. Fig. 1 represents a sectional side elevation of the
improvement, and Fig. 2 shows a transverse section.
On the top of the slide valve, adapted to open and
close the ports at the ends of the cylinder, rests a face
plate forming part of a balance plate supported by
bolts or other suitable means from the cover of the
steam chest, there being between the two plates a suit-
able packing to prevent leakage of steam, and the
packing being so placed as not to be in contact with a
rubbing surface. The slide valve ports register at
their upper ends with relief ports in the face plate
leading to channels in the balance plate, there being
over the inner ends of such channels a valve or but-
ton adapted to open these channels to the steam
chest when back pressure comes from the cylinder.
The sides of the relief ports fit into channels in the
under side of the balance plate, where a packing is ar-
ranged around the sides and ends of the ports, the ar-
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GRIFFITH'S BALANCED SLIDE VALVE.

rangement being such that the slide valve is.in contact
at its top surface with the under side of the face plate
and not with the packings interposed between the face
plate and the balance plate. The packing is preferably
of an indestructible and expansive material, such as
asbestos, and gives sufficiently to firmly hold the face
plate at all times in frictional contact with the slide
valve, and a metal flange may be made integral with
the face plate, fitting in recesses in the balance plate,
in which is the asbestos. The steam when compressed
in the cylinder to more than boiler pressure will readily
flow back into the steam chest, the steam then lifting

the valve or button in the balance plate, and all danger
of blowing off the steam chest or cylinder heads being
thus prevented, while the slide valve is so equally
balanced that the only force necessary to operate it is
that required to move the weight of the valve, and
overcome the slight friction caused by its weight and
the pressure of the face plate on top of it.

Old Age Pensions In Germany.

An English Foreign Office paper just issued contains
a report on the insurance in Germany against accidents
and in case of old age and infirmity. The accident
business is in the hands of trade associations, govern-
ment insurance establishments, and insurance estab-
lishments of 13 building trade associations. The 112
trade associations are divided into 64 industrial and
48 agricultural, and the number of persons insured
in 1895 was 17,698,633, subdivided thus : Industry, 5,409,-
218 ; .agriculture, 12,289,415. Fishermen, domestic ser-
vants, and all persons carrying on small industries alone
or employing a few apprentices are excluded from the
operation of the act. The government insurance
establishiments insure government employes in the
naval, military, postal, railway, transport, forest, and
building services, to the number of 690,835.

The year 1895 was the fifth since the institution of
the new system of old age and infirmity insurance.
The total sums paid were £419,000 to the infirm and
£781,500 on account of old age. The total expenditure
was about £1,866,000. The receipts from subseriptions
from laborers, rent, etc., amounted to £5,337,000. The
accumulated fund was thus raised to £19,038,000. The
expenses of administration were about five per cent
of the total receipts. The increase in periodical sub-
scriptions shows how popular the system is becoming.

The average weekly subscription per person subserib-
ing amounted to about 24d. The average old age
pension was £3 13s. per annum, and of an infirmity
pension £3 3s., without counting the subsidy from the
state of £2 10s. The sum above mentioned, £19,038,000,
bore interest in 1895 at the rate of 3-58 per cent against
3'67 per cent in 1891. The disbursements of the em-
pire under the act of 1889 were in 1895-96 £846,659, and
the amount allowed in the budget was £765,625. The
amount allowed in the estimates for 1897-98 is £1,065,000.
In July, 1896, the number of pensions was 341,973.
According to the estimates of 1897-98, the number of
pensions which lapse is about 11 per cent of the total
number, inclusive of the new pensions granted in the

year, the number of which is estimmated at about §4,000. |

e e
Disease Germs in Solls,

It has been observed in France that, in localities
where_animals are interred which have died of charbon,
the gerins of this infectious malady persist in the soils
for many years, and that, especially -when cereal crops
are cultivated upon such soils, there is great danger
of contaminating healthy cattle with the samne disease.
In one case it was observed that many sheep which
were pastured in a field in which, two years before, a
single animal which had died of charbon was buried
were infected with the disease and died. In like
manner, it is entirely probable that the germs of hog
cholera may be preserved in the soil for many years,
to finally again be brought into an activity which may
prove most disastrous for the owners of swine. Every
effort should be made by agronomists to avoid infect-
ing the soil by carcasses which are dead from any
zymotic disease.

Cremation is the only safe method of disposing of
such infected carcasses. The investigations of scien-
tists have shown that there are many diseases of an in-
fectious nature due to these germs, and that these
gerins 1ay preserve their vitality in the soil. Among
others may be mentioned yellow fever and tetanus, and
the microbe producing the bubonic plague, which
retains its vitality in the soil, and thus escapes entire
eradication.

For the reasons given above, the agronomist, who
also has at heart the health and welfare of man and
beast, can hardly look with favor upon any of the
plans which have been proposed for the use of sewage
from large cities for irrigation purposes. There is
scarcely a time in any large city when some infectious
disease due to the activity of germs does not exist,
and the sewage is liable at all times to be contaminated
therewith.—H. W. Wiley, in Jour. Frank. Inst.

¢¢ Perpetual Motion,.”.

In this week’s issue of the SCIENTIFIC AMERICAN
SUPPLEMENT we commence the publication of a series
of articles under the above title which were originally
published in the SCIENTIFIC AMERICAN in the latter
part of 1870 and early in 1871. The articles are fully
illustrated and many of the devices described are ex-
tremely curious, while some of the quaint ideas ad-
vanced by early investigators, although they may fre-
quently evoke a smile, may yet find a parallel in
schemes not infrequently brought forward at the pres
ent day. The publication will be continued through
several numbers of the SUPPLEMENT, and will doubt-
less prove especially interesting to many inventors.
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AN IMPROVED HORSESHOE PAD.

The illustration represents a pad which extends over
the entire bottom of the foot, and which is especially
designed to ease the heel of the horse, preventing also
slipping on smooth roads, the balling of snow under
the foot, and injury to the foot by sharp objects. The
improvement has been patented by Horace W. Billing-
ton, of No. 565 Jersey Avenue, Jersey City, N.J.
Fig. 1is a bottom view of the pad with shoe attached
and Fig. 2 represents a central lengthwise section. A
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BILLINGTON’S HORSESHOE PAD.

sole, preferably of leather, is shaped to cover the entire
foot, and on the heel section of the sole is secured a
cushion bearing block, over a forward extension of
which is a protection plate, preferably of metal, the
plate being secured to the sole and cushion block by
rivets. A tie plate is located on the upperface of the sole
at each side of its center, and these plates serve as
anchorages. for tie rods carried forward through the
body of the cushion bearing block, and terminating in
eyes through which are passed rivets, which also assist
in connecting the cushion block, protection plate, and
sole. The shoe used with this pad is shorter than the
ordinary shoe, and its toe extends upward beyond the
sole, a portion of which is cut away for such purpose,
the shoe being nailed to the foot in the ordinary way,
and the nails also serving to hold the several parts of
the pad, together with the shoe, firmly on the foot.

A NON-REFILLABLE BOTTLE.

A bottle which may not a second time be used or
disposed of as an original package, after having
once been opened, is represented in the accompany-
ing illustration, and has been patented by Charles
R. Gibson, of Woodsville, N. H. Fig. 1 shows in per-
spective the neck of a bottle having the improve-
ment, Fig. 2 being a sectional view. The neck is made
with an outwardly bowed section forming an exterior
rib of quite thin glass, permitting the portion above
to be readily broken off at this point. Above the
rib the inner wall of the neck is beveled, and at the
mouth is a flange forming a recess in which is seat-
ed the cap of a locking yoke of spring inaterial, the
opposite foot sections of the yoke having, respect-
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GIBSON’S NON-REFILLABLE BOTTLE.

ively, a pawl and ratchet. The bottle having been
filled, a cork is placed in its neck below the frangi-
ble rib, and a second cork, fitted in the top of the
locking yoke, is forced downward into the upper sec-
tion of the neck of the bottle, when the side mem-
bers of the yoke expand, and, by their pawl and
ratchet engagement, prevent the removal of the yoke
and its cork except by breaking off the upper por-
tion of the neck. In seating the locking yoke with
its cork in the neck of the bottle, a rubber gasket is
preferably placed in the flange or recess between the
cap of the yoke and the top of the neck of the bottle,
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HAYWARD AUGUSTUS HARVEY.

Hayward Augustus Harvey was born at Jamestown,
N. Y., January 17, 1824.

He was the son of Gen. Thomas W. Harvey and Me-
linda Hayward, who had moved from Wardsboro, Vt.,
to Jamestown in 1814,

The line runs back through Rufus, Jonathan, Wil-
liam and Thomas to William Harvey, the emigrant,
who was one of the early settlers in the Massachusetts
Bay colony.

The father of the subject of our sketch was a skilled
mechanic, who went to Jamestown under contract to
set up the machinery for a cotton factory. This enter-
prise fell through, and he remained as the
village blacksmith. )

‘““The smith, a mighty man was he,” indeed,
for he measured 6 feet 3 inches in his stockings,
and weighed 280 pounds. During the time he
lived in Jamestown he, with his brother Charles,
built most of the machinery used in the facto-
ries that were started in that enterprising town.

Gen. Harvey was a brigadier-general in the
New York militia, and he was an inventor of
great fecundity. His inventions include many
mechanisms now in general use. He was pio-
neer in automatic pin machinery and screw
machinery, into which he introduced the tog-
gle joint and the cam movement. He was the
inventor of the gimlet pointed screw. He was,
perhaps, the first to depart from the old blister
or cement process and to introduce the manu-
facture of crucible steel.

In 1842 he ran all the machinery in his ma-
chine shop by a magneto-electric engine. As
early as 1841 he remarked to the late Dr. Hazel-
tine, at that timne an inmate of his family : ** If
you live to the ordinary age of man, you will see
electricity the great motor power of the world.”

He was one of the founders and at one time
president of the American Institute.

In 1833 he moved to Ramapo, and in 1836 to
Poughkeepsie. His family moved with him,
and here his son Hayward was educated, at-
tending school in the academy, and later in the
academy at New Paltz, N. Y. From this school

—

manufacture and sell the product of the * rolled screw ”
machinery, which was the most notable of his inven-
tions during this period. Instead of the thread being
cut into the wire, it was partly rolled into and partly
pressed out from the surface of the blank by a cold
forging process. These screws have a sharp central
point, which, with the large thread and the small neck,
make the entrance into the wood easy. This company
was later merged into the Harvey Screw and Bolt
Company.

One variety of these screws had two knobs on the
surface of the head instead of a nick. The ordinary
tapering screw and the gimlet pointed screw were also

temper. In 1888 patents on this new product and
process were granted to Mr. Harvey, and works were
established in Jersey City, afterward moved to
Newark.

Later studies and experiments by Mr. Harvey led to
the world-famous invention of the Harvey armor
plate product and process. It is interesting as an his-
torical fact that in 1891 the armor makers of England
and the Continent had for a generation been trying to
keep pace with the improvements in the projectile,
and had fallen farther and farther behind, and that in
America armor had not been made, although expen-
sive plants had been erected for that purpose; yet on

the very proving grounds where the armor

he went to his father’s factory, at Poughkeep-
sie, where he learned draughting and vari-
ous branches of mechanical engineering.

The Poughkeepsie Screw Manufacturing
Company was organized in 1836. Gen. Harvey was
one of the incorporators, and the plant was based upon
his inventions. These were patented in 1846. The
product was the gimlet pointed screw.

In 1844 the New York Screw Company was organized,
with Gen. Harvey as president. Hayward A. Har-
vey was appointed the draughtsman. The English
patent officials of that day pronounced his drawings to
be the best that they had received from America.

In 1849 the Somerville, N. J., company was reorgan-
ized as the Union Screw Company, and young Har-
vey took charge of the wire mill, In 1851 he went into
the wire business in New York, but was burned out
within a year. In 1852 he entered the Harvey Steel
and Iron Company, of which his father was president,
and whose works were established at Mott Haven.
. They also had a small company at Canaan,Conn., called
the Wanguin Iron Company, which was devoted largely
to experimental studies in the metallurgy
of iron and steel.

The death of Gen. Harvey, in 1854,
turned Hayward’s attention from the
study of these subjects, and he devoted
himself for the next thirty years to in-
venting and improving automatic ma-
chinery. During these years he was at
times closely connected with the Ameri-
can Screw Company, of Providence.

His first invention was the corrugated
blind staple, which was invented when
he was eighteen years old and is in uni-
versal use at the present time.

In 1865 he founded the Continental
Screw Company, of Jersey City, which
became the owner of his first patents on
serew machinery, covering the entire pro-
cess of wood screw making. This com-
pany after a short time was bought out
by the American Screw Company.

From 1870 to 1890 he was constantly at
work designing new machinery for mak-
ing screws, bolts, wire nails, washers, spiral springs,
and many similar articles.

In 1875 the Harvey Manufacturing Company was
formed with Mr. Harvey’s new track bolts as its product.
In his first bolt, the thread on the bolt was formed with
a varying pitch, and the thread of the nut with a uni-
form piteh, or vice versa. The nut is locked by the up-
setting of the threads. There were several varieties of
these bolts. They were favorably received by the rail-
roads and are widely used. The Kansas City Bolt and
Nut Company now make bolts of Mr. Harvey’s inven-
tion.

In 1881 the Harvey Screw Company was formed to

HAYWARD AUGUSTUS HARVEY.

made on these machines. These inventions revolution-
ized the art of screw making and about 1886 became
the property of the American Screw Company, of
Providence, and of the Nettlefolds, of England.

Notwithstanding the efficiency of the * grip” bolt,
many engineers demanded a washer or nut lock. To
meet this demand Mr. Harvey invented the ‘ ribbed
spiral” washer, which was manufactured by the
National Lock Washer Company. Within six months
after formation this company was paying substantial
dividends, and has remained a handsomely paying
property up to the present tiine.

In 1891 the American Washer and Manufacturing
Company was formed to manufacture other products
of his inventive skill, viz., washers and spikes, but
they have confined their attention to the ‘‘Harvey
ribbed” and the ‘ coil ” washers.

BOLT WITH VARYING PITCH.

COLD ROLLED SCREWS.

These washers have been widely adopted by many

railroads and in many comparative tests have always
been found among the best.

‘While experimenting with bolts and nuts, Mr. Har-
vey conceived the idea of making a bolt and nut of
cast iron, withthreads partially impressed on them in
the mould, and then of hardening or ‘‘steelifying”
the surface of the threads of the bolts and nuts so as
to give them the necessary hardness.

The experiment was a failure, but the character of
the product indicated that he had made a discovery in
the metallurgy of steel. Experiments following this
indication resulted in the production, from low grade

Bessemer steel, of steel capable of taking the finest
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SPRING WASHERS.

plates of various foreign armor makers were
being tested to determine which should be used
for the new American navy, a small piece of
steel armor lay unnoticed which was to revolu-
tionize the whole art of armor plate making.

This plate had been treated by Mr. Harvey
at Newark, on ideas of his own, and was tested
at Annapolis a few days previous to the com-
petitive test.

A few weeks later a full sized plate was tested,
and the United States adopted it as the type of
armor for the new ships. The European gov-
ernments soon followed, and to-day Harveyized
armor plate is the recognized standard of the
world. .

An intimate business friend has written of
him as follows : Mr. Harvey lived long enough
to see the fruits of his labors and to participate
in the profits. He was emphatically a progres-
sive man. When his mind was engaged in in-
ventions, it was difficult for him to stop; he
always saw so much beyond. His processes of
thought were entirely original. In making his
inventions he usually declined to be guided by
the experience of others. The fact that some
one had done a certain thing in a certain way
almost always made himn reject that way and
look for a path of his own. He was a singu-
larly persuasive man, as he must needs be to
get the attention and the confidence and sup-
port of prominent capitalists, in which he was
very successful. Although always a positive
man, yet it is doubtful whether he left any
enemies behind him, on account of his sympa-
thetic and really lovable nature, which made
warm friends for him among all classes of men.

Mr. Harvey died at his home in Orange, N. J., on
August 28, 1893. At the time of his death he was presi-
dent of the Harvey Steel Company and vice-president
of the American Washer and Manufacturing Company.

The history of screw making in America would be
very meager if we should leave out the work of the
Harveys—father and son. Their ideas were always
original and far reaching in their influence, and it is
doubtful whether anywhere screws are made without
taking advantage of principles discovered and devel-
oped by them. .

Similarly in the metallurgy of steel their influence
has been important. The elder Harvey was a careful
and brilliant experimenter. His son was trained by
him, and thegreat achievements of the younger Harvey
are the crowning results of many years of experimenta-
tion and thought.

Mr. Harvey took out seventy-nine pa-
tents, nearly all in the lines indicated

above.
—_— s P—————

Coal from China,

It is rather startling to find that coal
can be mined in China and sold in Cali-
fornia at a profit, says Locomotive Engi-
neering. Several cargoes of coal from
China have been imported into Califor-
nia, and it is reported to be of very good
quality.

Those who are familiar with the coal
market say that within a very few years
the Chinese coal mines will supply the
whole market of the Pacific coast, except
those portions where coal is found. The
extremely cheap labor of China enables
the coal to be brought to the surface at
a very low price. The only obstacle to
very active competition in this industry
at present is the want of good transpor-
tation facilities in China. The exten-
sion of Chinese railways, which has begun very
actively, is going to exert a very prejudicial effect
on the coal mining interests of the United States and
Great Britain.

-
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AccorDING to the New York Evening Post, George
A. Brill, of Poughquag, Dutchess County, who was
graduated from Cornell University in 1888, recently re-
ceived a cable dispatch from Li Hung Chang offering
him a liberal sum to organize and manage a model
farm in China under the government. He will accept
the offer and will soon leave for China to enter upon
his duties.
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A SUBURBAN COTTAGE AT BOSTON, MASS,

Our engraving shows a model suburban cottage which
has been erected recently for Mr. William B. Merrill,
at Newton Center, Boston, Mass. The site is an at-
tractive one, at the side of Newton Lake, and this adds
much beauty to the already picturesque design, which
is well ornamented by a pleasant porch on either side
of house, and a chimney which is a feature in itself.
The chimney, balustrade at porches, and underpin-
ning, are built of field stone laid up at random in a
neat manner. The exterior framework above is cov-
ered with sheathing paper, and then shingles, and
stained a mahogany color. The trimmings and blinds
are painted bottle green. Roof shingled. Dimensions:
Front, 45 feet; side, 44 feet, exclusive of porches,
Height of ceilings: Cellar, 8 feet; first story, 9 feet;
second, 9 feet ; third, 8 feet. The entrance is through
a paneled lobby 5 feet square. The main hall is
trimmed with oak. It has a paneled wainscoting,
columns between reception room, rising to ceiling, and
forming an arcaded effect, and an ornamental staircase

Scientific Qmevican,
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Severe Test for Some Watches.,

At the two great centers of the English watch trade,
Coventry and Birmingham, the standard quality of
workmanship is still considered, after so mmany decades,
the perfection of artistic skill attainable in this line.
Singular enough, while the test of excellence in a
watch is that it obtain a Kew certificate, it is stated
that of the watches that go to Kew 75 per cent are
from Coventry ; and while at Kew no watech has yet
succeeded in obtaining the 100 marks which signify
perfection, Coventry has come nearest, with 92, and
well maintains this reputation. That this Kew test is
no light one will be understood from the statement
that the watch is tested in every position and its rate
registered, not only per day, but per hour. It is hung
up by its pendant, hung upside down, hung on each
side, placed dial down and back down, and, finally, is
baked in an oven and frozen in an ice pail. When,
therefore, it is considered, says the Jewelers’ Review,
that it makes eighteen thousand vibrations an hour
and must not vary a second a week, while a quarter
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with a broad landing, and bay window thrown out,
giving ample light and ventilation.

The reception room is treated with china white, dead
finish, and in a dainty manner. The library is trimmed
with oak, and it contains an octagonal projection
thrown out, and a pleasing nook with seats, and an
open fireplace trimmed with tiled hearth and facings,
and hardwood mantel with columns and mirror. The
dining room is trimmed and finished similar to library.
Kitchen and pantries are trimmed and wainscoted
with whitewood, and are furnished with the usual ne-
cessary fixtures complete. The second floor is trimmed
with whitewood, and it contains four bedrooms, large
closets, and two bathrooins. The bathrooms are
treated with white enamel, and are fitted up with por-
celain fixtures and exposed nickelplated plumbing. The
third floor contains billiard room, one bedroom, and
trunkroom. Cemented cellar contains furnace, laun-
dry, and other necessary apartments. Mr. Bertrand
E. Taylor, of the firm of Rand & Taylor, Kendall &
Stevens, 87 Milk Street, Boston, Mass., architect.

Our engravings were made direct from a photograph
of the building, taken specially for the BUILDING
EDITION SCIENTIFIC AMERICAN.

A SUBURBAN COTTAGE AT BOSTON, MASS

turn of its two time screws—meaning a millionth of an
inch—will make a difference of twenty seconds a day,
the delicacy of its adjustment will be appreciated, as
also the risk of intrusting its repair to any but skillful
hands.

-

The Proper Care of Umbrellas.

Judge Dustin, in speaking of his stay in England,
said : *‘ Umbrellas are carried every day, for showers
there are liable to occur at any moment.”

It seems, therefore, that we cannot do better than
follow the directions of an Englishman on the proper
care to take of an umbrella :

Do not let it dry while opened, as this strains the silk
and makes holes at the seams.

Do not place it to dry with the handle up. In this
case the moisture lodges in the center, where the ribs
meet, causing the silk to decay.

Never put it in the wardrobe without unrolling it,
or after a long period of dry weather you may have
the misfortune of finding that the continuance of the
pressure has cut the silk between each rib.

If you are satisfied for the present with your um-
brella, and are not anxious to be obliged to purchase
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a new one, see that it drips on end with the handle
down, unless the handle is valuable and easily injured
by damp. Such an umbrella cannot be cared for ac-
cording to any fixed rules.

How DMineral Waters Cure,

When a patient reaches a mineral water health re-
sort, he is examined by the resident physician and
ordered to drink certain quantities of the water at cer-
tain times during the day ; this is increased from day
to day until the maximum quantity needed is reached.
He is ordered to drink oneor two glassfuls upon rising,
two or three glasses between breakfast and dinner,
the same quantity in the afternoon, and a couple of
glasses before going to bed. The patient is urged
to take it whether he wants it or not. He may say
that he isnot thirsty, but that, makes no difference ; he
must take it as amedicine. The quantity is increased
until we have known thirty glasses per day to be taken.

A part of the benefit derived is because of the rest

and change of scene; a part, perhaps, is from the
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small quantity of the salts and other bases contained
in these waters (we are not speaking of cathartic or
chalybeate waters), but the benefit from this source is
very slight. The secret of the cure is in the quantity
of water taken. If the water be pure, free from
organic matter, and taken in sufficient quantity, the
results will be substantially the same, regardless of
the ‘‘traces” of lithia and small quantities of sodium
chloride and other salts. You can perform these cures
at home with the ordinary drinking water, if of good
quality, if you will require the patient to take it in the
same quantity as at the springs. It is very easy to
add lithia if desired; but you must not lose sight of
the fact that the quantity of water (not lithia) taken
is the important thing. It acts by flooding the kid-
neys; by washing out the bladder with a copious,
bland and dilute urine ; by unclogging the liver and
clearing the brain. The patient feels better from day
to day ; he is better. Irritable bladder is relieved, the
kidneys act freely—are “ washed out”—and many
effete substances are carried out with the blood ; this
clears the way for the liver to act freely and normally,
for there is an intimate relation between the liver and
kidneys.—Med. World.
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THE HEAVENS FOR SEPTEMBER.
BY WILLIAM R. BROOKS, M.A., F.R.A.8.
'THE SUN.

The sun’s right ascension on September 1 is 10 h. 44
m. 11 s.; and its declination north 8 deg. 1 m. 15 s.

Its right ascension on September 30 is 12 h. 28 m.
37 s.; and its declination south 3 deg. 5 m. 32 s.

On September 22, at 2 h., the sun enters Libra and
autumn commences. It will repay the interested
student of solar phenomena to watch the sun for sun
spots. A very large group has been visible through
the early part of July, and this group will doubtless
appear again by the sun’s rotation early in September.
Other spots are also likely to make their appearance.

MERCURY.

Mercury is evening star during the early part of the
month. On September 22, at 7 h., it comes into in-
ferior conjunction with the sun and changes to morn-
ing star.

On September 8 Mercury is stationary as evening
star, and again on September 30 as morning star.

On September 11 Mercury reaches its greatest helio-
centric latitude south ; and on September 30 it is at its
ascending node.

On September 25, at 9 h. 37 1., Mercury will be in
conjunction with the moon, when the planet will be
2 deg. 35 m. north of the moon. On September 27, at
6 h., Mercury will be in conjunction with Jupiter, with
Mercury 2 deg. 17 m. south of Jupiter.

The right ascension of Mercury on the first of the
month is 12 h. 16 m. 19 s.; and its declination south 5
deg. 11 m. 15 s. On the last of the month its right as-
cension is 11 h. 36 m. 52s., and its declination north
2 deg. 39 m. 22 s.

VENUS.

Venus is morning star. On September 11, at 11 h.,
it is at its ascending node. On September 23, at 6 h.
54m., Venus is in conjunction with the moon, when
Venus will be 2 deg. 48 m. north of the moon.

On the first of the month Venus rises at 2 h. 15 m.,
and crosses the meridian at 9 h. 27 m. A. M. On the
last of the month Venus rises at 3 h. 12 m., and crosses
the meridian at 9 h. 50 m. A. M.

The right ascension of Venus on the fifteenth of the
month is 9 h. 22 m. 4 s., and its declination north 15
deg.411m. 4 s.

MARS.

Mars is evening star. It will be in conjunction with
the moon on September 27 at 5 h. 51 m., when Mars
will be 5 deg. 44 . north of the moon. On September
1 Mars crosses the meridian at 1 h. 33 m. and sets at 7 h.
32m. P. M. On the last of the month Mars crosses the
meridian at 0 h. 50 m. and sets at 6 h. 20 m. P. M.

The right ascension of Mars on the fifteenth of the
month is 12 h. 50 m. 27 s., and its declination south
4 deg. 55 m. 15 s.

JUPITER.

Jupiter is evening star during the early part of the
month. On September 13 Jupiter is in conjunction
with the sun, and after that date will be morning star.
On September 25, at 7 h. 4 m., Jupiter will be in con-
junction with the moon, when the planet will be 5 deg.
27 m. north of the moon. The conjunction of Jupiter
and Mercury on September 27 has been already men-
tioned in the section on Mercury. Jupiter will be too
near the sun for observations of: its satellites during
September.

On September 1 Jupiter crosses the meridian at 34
minutes past noon and sets at 6 h. 54 m. P. M. On the
last of the month Jupiter rises at 4 h. 50 m. A. M. and
crosses the meridian at 11 h. A, M.

The right ascension of Jupiter on the fifteenth of the
month is 11 h. 29 m. 14 s., and its declination north 4
deg. 27 m. 50 s.

SATURN.

Saturn is evening star, and fairly well placed for ob-
servation as soon as it is dusk.

Saturn will be in conjunction with the moon on Sep-
tember 2 at 5 h. 4 m., when the planet will be 6 deg. 58
m. north of the moon. Saturn will be again in con-
junetion with the moon on September 30, at 2 h. 33 m.,
when Saturn will be 6 deg. 36 m. north of the moon.

On the first of the month Saturn crosses the meridian
at 4 h. 48 m. and sets at 9 h. 47 m. P. M. On the last
of the month Saturn crosses the meridian at 3 h. 2 in.
and sets at 8 h. P. M.

The right ascension of Saturn on the fifteenth of the
month is 15 h. 36 m. 33 s., and its declination south 17
deg. 26 m. 38 s.

URANUS.

Uranus is in the southwestern evening sky, in the vi-
cinity of Saturn and just below that planet. The right
ascension of Uranus on September 10is 15 h. 33m. 18s.,
and its declination south 18 deg. 58 m. 59 s.

NEPTUNE

Neptune is in the morning sky. On September 14 it
is in quadrature with the sun, or ninety degrees west
thereof. On September 25 Neptune is stationary. The
right ascension of Neptune on the fifteenth of the month
is5h. 27m. 48s., and its declination north 21 deg. 52
m. 46 s.

Smith Observatory, Geneva, N. Y., August 17, 1897.

Burial Places and Causes of Death of Our
Presidents.

1. George Washington died from a cold which
brought on laryngitis ; buried on his estate at Mount
Vernon, Va.

2. John Adams died from senile debility ; buried at
Quincy, Mass.

3. Thomas Jefferson died from chronic diarrhea ;
buried on his estate at Monticello, Va.

4. James Madison died of old age; buried on his
estate at Montpelier, Va.

5. James Monroe died of general debility ; buried in
Marble Cemetery, New York City.

6. John Quincy Adams died of paralysis, the fatal
attack overtaking him in the House of Representa-
tives ; buried at Quiney, Mass.

7. Andrew Jackson died of consumption and dropsy ;
buried on his estate, the Hermitage, near Nashville,
Tenn.

8. Martin Van Buren died of catarrh of the throat
and lungs ; buried at Kinderhook, N. Y.

9. William Henry Harrison died of pleurisy, induced
by a cold taken on the day of his inauguration ; buried
near North Bend, Ohio.

10. John Tyler died from a mysterious disorder like
a bilious attack ; buried at Richmond, Va.

11. James K. Polk died from weakness, caused by
cholera ; buried on his estate in Nashville, Tenn.

12. Zachary Taylor died from cholera morbus, in-
duced by improper diet; buried on his estate near
Louisville, Ky.

13. Millard Fillmore died from paralysis; buried in
Forest Hill Cemetery, Buffalo, N. Y.

14. Franklin Pierce died of inflainmation of the
stomach ; buried at Concord, N. H.

15. James Buchanan died of rheumatism and gout ;
buried near Lancaster, Pa.

16. Abraham Lincoln, assassinated by J. Wilkes
Booth ; buried at Springfield, Ill.

17. Andrew Johnson died from paralysis ; buried at
Greenville, Tenn.

18. Ulysses S. Grant died from cancer of the throat ;
buried in Riverside Park, New York City.

19. Rutherford B. Hayes died from paralysis of the
heart ; buried at Fremont, Ohio.

20. James A. Garfield, assassinated by Charles J.
Guiteau ; buried at Cleveland, Ohio. -

21. Chester A. Arthur died from Bright's disease:
buried in Rural Cemetery, Albany, N. Y.—Medical and
Surgical Reporter. :
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How to Make a Dark Room Lamp.

Make a box of half inch wood of sufficient size to
accommodate a paraffin lamnp which you may have,and
have about one inch all round or more to spare. Fix a
ledge all round the inside of the box half an inch high
and half aninch down the box from the open end. Then
fit a frame on hinges to oneside of the box, and so made
that, when shut, it closes up tight against the ledge, and
its upper surface is flush with the edges of the box.
Then on the opposite side of the box attach another
similar frame, hinged to the edge of the box; so that
when the first frame is shut down the other frame can
be shut over it, fitting flat on the edges of the box.
The frames are to be made of half inch wood and about
one inch wide, each side. Then fasten buttons on the
box to fasten each frame when shut down.

In the top of the box cut a small hole, and arrange
a piece of tin over it, so as to let air out, but not light.
Similarly with about six small half inch holes in a row
at the back of box, along the bottom. This is all the
ventilation required. A small hole, say three inches by
twoinches, at oneside is useful, if glazed with ruby glass,
both to see how the lamp is going on and to shed a
side light over your table, so that you can see where
your dishes, ete., are. All you -have now to do is
to paste one thickness of canary fabric over the first
(inner) frame and two thicknesses of ruby fabric over
the outer frame. This will give a perfectly safe light
for isochromatic plates when both frames are shut,
and if you open the outer frame you have a yellow
light that is delightful for browide paper work. Of
course, the thicknesses of the fabrics depend on the
brightness of the lamp, but the above are safe with a
four candle power lamp.

A shade is a very desirable and yet easily made
addition. Make one of tin, fastened with a pin at
each side and a side stay, so that you can fix it in any
position you like, say very far down at the commence-
ment of developing, and move it higher and higher as
it goes on. The shade also acts as a protection to the
front of the lamp, if it is put away with the shade shut
right down. It isalsoagood plan to wax the fabrics
before pasting them on. It secures them from splashes
of developer, etc. With a simple arrangement of a
projecting pin you can regulate the wick from the out-
side. For white light, to print bromides or other
things, you simply open both doors, and take lamp
out if you wish through the front.

You can put a reflector in by getting a piece of sheet
tin and cleaning it well ; bend it in a semicircle, push
it through the front of lamp, and let it go, when it will
spring out and fit tightly inside the box. A couple of
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screws through the back of the box makes this a firmer
job, and you will have to cut a hole in the tin if you
have a side light as suggested above.—‘‘Hypop.,” in
Photographic News,

Motor Cycles Break Records.

The race from Paris to Trouville, on August 14, was
witnessed by a large number of people. There were
sixty-four starters who left St. Germain at 10 o’clock.
The conditions were as favorable to speed making as
the record established three weeks before in the race
from Paris to Dieppe. The distance of 173 kilometers
(107 miles) which separated St. Germain from Trouville
was covered by M. Jannin, upon the Bollée tricycle, in
three hours and fifty-one minutes. M. Jannin also
won the Paris-Dieppe race in four hours and thirteen
minutes. He therefore managed to cover the distance
of three kilometers longer in twenty-two minutes less
time.

The winner of the racz for carriages was also the win-
ner of the same event in the Paris-Dieppe contest—
that is, M. Giilles Hourgieres. Here is an abbreviated
list of arrivals in the motocycle class :

Hours. Minutes.
First, M. JADNNIN...coeietetireneenesosetecnnnnnnns 3 51
Second, M. Pean........ccoeiencenernnnnncnnnns .. 4 28
Third, M. Tetu...coeue.eeivrness tesnsrccssssrssns 4 48
Fourth, M. COmiot. ..oouvs cocvvrvncenenens conenen 5 2%
Carriage class arrivals were :
First, M. Gilles Hourgieres ........ .. ceveeeeneaes 4 20
Second, M. Lemaitre.... .... .. ceveeeees soivnnen 4 21
Third, the Comte de Dion... ...ciovvvivnvenenennss 4 30
Fourth, M. KnyfE........c0i0vivnirinnsenrancencnns 4 H

Perfume in Flowers,

The great leading object in nature in providing nec-
tar and fragrance in flowers is still a subject of dis-
cussion in scientific journals, says The Independent.
That some flowers are unable to fertilize themselves
and must have the aid of insects is certain ; and it is
also certain that in many cases this fertilization is
accomplished by the insect while on foraging expedi-
tions for the sweets which flowers furnish. But these
well-ascertained facts cover but a small portion of the
ground. The fertilization is as often accomplished by
insects in search of pollen as in search of honey ; but
it is not contended that pollen is given to flowers in
order to make them attractive to insects, as is said
of the sweet secretions. It is believed that nectar
must be of some direct value to the plant, as well as
the pollen ; and the effort is to find out what is the
chief office of nectar in the life history of the flower.
Since thought has been turned in this direction a new
class of facts is being recorded. In California grows a
lupine (Lupinus confertus) which often takes exclusive
possession of large tracts of land. It does not yield
a particie of nectar. It has bright crimson-violet
flowers, and these are produced in such abundance
that the color of the mass may be noted at long dis-
tances. But it has fragrance. This is so powerful that
the traveler notes it long before he meets with the
growing plants. The pollen-collecting insects visit
the flowers in great numbers. It is believed that
cross fertilization can be effected by these pollen-col-
lecting intruders. At any rate, the fragrance would
be thrown away if it were provided for the mere sake
of advertising for insect aid—as the other numerous
species of lupine which have no fragrance are as freely
visited by bees for the sake of the pollen as is this
species. The cross fertilization is effected as freely
without fragranceas with it. This point has been made
before, though with no reference to the philosophical
questions involved. Fragrant flowers are the excep-
tion, not the rule. In some families of plants where
there may be several scores of species only one or two
are fragrant. This has been especially noted among
the wild species of violet. But no one hasso far
been able to note the slightest advantage in life eco-
nomy which the sweet-scented ones possess over the
odorless ones.

The Meeting of the British Association.

The first session of the British Association for the
Advancement of Science was held at Toronto on August
18, at which time the president elect, Sir John Evans,
delivered an address. The visitors were welcomed in
the afternoon at the Horticultural Gardens. Among
those present were Lord Lister, the retiring president,
Sir John Evans and Lord Kelvin. The Earl of Aber-
deen made brief remarks and was followed by Mayor
Shaw. Lord Lister, Sir John Evans and Lord Kelvin
responded briefly but appropriately. The address in
the evening was listened to by an audience of twelve
hundred. After allusionsto the large number of Ameri-
cans present, to the return of the Mayflower’s log, tc
the death of Prof. Cope, Sir John announced that he
would undertake no general review of recent scientific
progress, but would discuss a question belonging to his
own field of study—arch®ology. At the close of the
interesting address, the Governor-General moved a vote
of thanks, and Lord Kélvin in seconding the motion
paid a handsome tribute to Sir John Evans, and ex-
pressed his admiration of Canada's splendid empire.
The audience sang ‘‘ God Save the Queen” before dis-
persing,
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DISPOSAL OF THE WASTES OF NEW YORK CITY.

Among the many operations which may be classed
under the head of sanitary engineering, or are closely
allied thereto, the question of the proper disposal of
city refuse is occupying just now the foremost place.
Its prominence is due to its vast importance and to the
fact that it is the latest problem affecting the public

health and the city revenues that is being attacked on
thoroughly businesslike and scientific lines.

The present article is devoted to the subject of the
disposal of the third class
of city wastes, officially
known as ‘‘paper and re-
fuse.” What this includes
can best be understood by
referring to the printed
instructions upon the back
of thered, diamond-shaped
cards which the Street
Cleaning Department dis-
tributes among the house-
holders to be hung up as a
signal that the ‘‘paper and
refuse” man is to call on
his next round. The in-
structions give a list of a
dozen articles which must
not be placed in either the
ashes or the garbage re-
ceptacle, but are to be tied
in a separate bundle or
placed in old barrels or
boxes for collection. The
list includes such articles
as bottles, rags, old clothes,
all kinds of paper, shoes,
carpets, leather and rub-
ber scrap, ete. The ‘‘et
cetera” includes the worn-
out product of almost every
textile and mechanical
trade that ministers to the
wants of a household, and
the contents of the paper
and refuse carts as they
are dumped in on the as-
sorting tables reveal a
bewildering variety that must be seen to be appre-
ciated.

If the average citizen were to inspect a pile of this
rubbish and were asked to appraise its value, he would
probably write it down as worthless ; and it is certain
that he would never imagine that, even in the days of
Tammany rule, the privilege of sorting over the city
refuse for one year brought in $90,000 to the city
treasury. Still greater would be his surprise to learn
that an official estimate of the value of the principal
materials collected from the New York dumps places
the total at $284,377 per annum.

Now, although, as these figures prove, the household
rubbish contains mmuch material that is salable, there
will, of course, be a residue thatis worthless or, to speak
more truly, unmarketable. As this residue cannot be
sent to the garbage works, and is not available like
ashes for filling purposes,
in any scheme of the city
for handling ‘‘ paper and
refuse” it was necessary to
find some other and suita-
ble means for its disposi-
tion. )

The plant which forms
the subject of our front
page illustrations was
built for the purpose of
enabling the city to sort
its own refuse and turn the
unsalable residue to ac-
count by using it as fuelin
a steam generating plant.
It consists of a movable
sorting table on which the
salable material is recov-
ered, and a steam generat-
ing destructor in which the
residue is completely burnt
up, the combustion serving
to generate more than
sufficient steam to furnish
motive power for the plant.

The sorting table consists
of an endless canvas belt,
4 feet wide, which travels
at a speed of 40 feet a'min-
ute above a table which is
ranged down one side of
the sorting room. The ta-
ble is about 3 feet above
the ground and extends
from the dumping hopper,
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a distance of about 80 feet. Here the belt passes
over a pulley and returns to a similar pulley be-
low the hopper, the material being dropped onto
an inclined belt elevator which discharges it into
the top of the furnace. Both belts are provided with
transverse slats of wood to give them a good hold upon
the material. Ranged on each side of the belt are a
number of trained *‘ pickers,” whose duty it is to turn
over the heap of rubbish and take out the valuable
material. Each man has to watch for a particular
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come next, and then shoes and rubber are taken out.
By this time the rubbish is getting near the inclined
belt which leads up to the furnace, and the last few
pickers take out the metals, including copper, zine,
brass and iron, and any miscellaneous matter that
may have a market value or be incombustible in the
furnace.

The residue now falls over the end of the belt
onto the elevator and is carried up to the mouth of
the furnace. If the aforesaid citizen who designated

- the contents of the paper
and rubbish carts as worth-
less could watch the scanty
remnants that find their
way up to the furnace, as
shown in ‘the illustration,
he would receive a lesson
in economy whose impres-
sion would last him a life-
time.

The assorted material in
the baskets is taken to
presses which are arranged
in a row parallel to the
table, where it is made up
into bales, labeled and
stacked on one side of the
room ready for shipment
to the dealers. The bales
are piled in separate lots
according as they are made
up of ‘‘ledger” paper,
“manila,” ‘ white rags,”
‘“hard” or ‘‘soft” back
carpets, etc. The prices
paid for this material vary
greatly. Print papers
bring $5 per ton; folded
newspapers, $8 to $9 per
ton ; manila, from $10 to
$17; and letters and ledgers
from $27.50 to $37.50 per
ton. It may interest our

LOWER END OF SORTING TABLE NEAR THE FURNACE.

class of matter, and as he picks it out he throws it into
empty barrels which are placed conveniently around
him. There is a great difference in the value of the
various kinds of refuse, and an endeavor is made to
save the most valuable first. Consequently the pickers
who stand nearest the dump carts are ocecupied in col-
lecting the various kinds of paper in their order of
value. Five grades of paper are recognized : Ledger
paper, manila, folded newspapers, commons and
strawboard. The next set of men pick out the different
grades of ‘‘rags,” in which are included clean whites,
soiled whites, woolens, blacks, mixed and twine. Car-
pets are taken out according as they are woolens, hard
back or soft back. Next the slowly moving and now
considerably reduced strip of rubbish is relieved of its
‘* bagging,” and after this the ‘‘ bottles ”’ are taken out
and dropped into their proper receptacles. Tin cans

AVGVA" ﬁ‘

where the rubbish is un-
loaded from the carts, to
the foot of the furnace—

A GROUP OF EXPERT RAGPICKERS.
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readers to know that in
New York City alone the
trade in waste paper and
rags suitable for paper
manufacture is estimated to reach an annual value of
$1,755,000.

The bottles collected from the table are assorted ac-
cording to their various kinds, and sold to the junk
dealers, three classes being recognized : 1. Beer and
soda water bottles. 2. Milk bottles. 3. Miscellaneous.
Those which have the proprietors’ names blown in
them are sold to a dealer whosells them to the Bottlers®
and Manufacturers’ Association of New York, which
in turndistributes them tothe owners. Themagnitude
of this trade alone may be judged from an estimate by
one of the leading dealers, who puts down the collec-
tions from the city dumps at about 500 barrels a week.
This would represent a yearly value, at the market
price, of about $40,000.

The old shoes are sorted according to their quality.
Those which can be made to pair and are in fair condi-
tion are sold to tenement
district shoemakers and
cobblers at 15 cents a pair
and the rest at 5 centsa
pair. The balance of the
salable material is bought
by the various junk deal-
ers, and what cannot be
sold or burnt (a remarka-
bly small percentage, by
the way) is carried to the
dumps.

The steam generating
furnace is a rectangular
brick structure 12 feet
wide, 9 feet deep and 16
feet high, with walls and
roof of a uniform thickness
of 2 feet. It is lined
throughout on the inside
with 9 inches of firebrick,
and immediately back of
the firebrick is a series of
flues or air spaces from
which hot airisdrawn into
the furnace above the
grates, to assist in produe-
ing a perfect combustion.
There are three watertube
grates, one above the
other, which slope in al-
ternate directions. When
the material falls'into the
furnace through the shoot
situated near the roof, it
drops onto a grate which
slopes forward and reaches
half way across the fur-
nace. From this it drops
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onto a second grate, which slopes in the reverse direc-
tion from the opposite wall, and also extends half way
across the furnace; from this it falls onto the last
grate, which reaches entirely from wall to wall. Above
each grate a large number of tuyeres admit hot air to
the incandescent mass of rubbish (which, from its
nature, tends to become matted on the grates) and
help to keep it in active
combustion. Each grate
consists of a set of water
tubes which terminate at
the lower end in a water
pipe and at the upper end
in a steam pipe. The sev-
eral water pipes are con-
nected together and are
fed at the bottom by a
small donkey pump.

The steam and gases are
led to a horizontal tubular
boiler which is mounted a
few feet distant from the
furnace. The steam which
collects in the steam pipes
is carried into the steam
drum. The gases are con-
ducted by a flue into the
lower part of the combus-
tion chamber. They are
then drawn through the
tubes and pass through a
suction fan and a cyclone
dust separator, finally es-
caping to the stack.

It was necessary in de-
signing the furnace to
provide that the gases
should pass out of the
smoke stack free from
smoke and dust, and it was this consideration that
governed the arrangement of this part of the plant. It
was decided to use both the ‘‘induced ” and the * down
draught” system in the furnace, and, consequently, a
fan, driven by a direct-connected engine, was placed
midway, as shown, between the auxiliary boiler and
the smoke stack. The air is drawn in at the top of the
furnace and passes down through the three grates.
The heat of the gases was too great to admit of using
a fan at the exit from the bottom grate ; but by using
the second boiler the temperature waslowered to 750
degrees, and another 100 boiler horse power wasrealized.
The furnace consumes from 1
pound to 14 pounds of rubbish
per square foot of grate surface
per minute. The boilers furnish
sufficient steam to run the 20
horse power fan engine, the 5
horse power engine for running
the sorting table and the feed
pump, and steam at 70 pounds
pressure ‘s continually being
blown away through a 314 inch
steam pipe.

The cyclone dust separator
consists of an inner and outer
cone and a set of four spiral
vanes which divide the space
between the cones into four
spiral passageways. As the fur-
nace gases are blown through
these they acquire a whirling
motion, and the centrifugal ef-
fect drives the heavy particles
of dust to the outer wall, where
they pass through a narrow
slot into the dust box, which, by
reference to the engraving, will
benoticed just below the separa-
tor. That this apparatus is re-
markably efficient is proved by
watching the top of the smoke
stack, which is free from smoke
and dust and gives no indication
that the furnace is at work.

The refuse which is brought
to this plant, which is located
near the foot of East Eighteenth
Street, is gathered in the sur-
rounding district. It would not
pay to cart it from distant parts
of the city. If the plan proves
financially and otherwise suec-
cessful, it is intended to estab-
lish similar plants at various
points to be subsequently deter-
mined upon. Our thanks are due
to Commissioner Waring, of the
New York Street Cleaning De-
partment, and to Mr. L. Colwell,
the designer of the furnace and
boilers, for courtesies extended
during the preparation of the
foregoing article.

Carbide of Silicon in the Manufacture of Steel.

The American Engineer and Car Builder, referring
to the patent issued recently to Alfred E. Hunt, Benja-
min Talbot, and Percival Roberts, on the use of car-
bide of silicon in the manufacture of steel, adds: Car-
bide of silicon is made by passing an electric current
through a cove of sand mixed with coke.

The finer

and better grade is used as an abrasive, but there is
produced considerable material which is not valuable
for that purpose and can be sold cheaply. It has been
used experimentally at Pencoyd. It is split up and
gives both silicon and carbon to the molten steel. It
quiets and solidifies the metal and may become useful
in the manufacture of castings and other specialties
when solid metal is desired. It has the advantage over
ferro-silicon, with 10 to 12 per cent of silicon, because
the silicon in the carbide is concentrated, the carbide
containing about 70 per cent of silicon and 80 per cent
of carbon.

PROF. DE MAIN WO00D AND HIS ORCHESTRAL GUITAR.
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THE ORCHESTRAL GUITAR.

It is not often that the gift for music and the gift for
practical mechanics exist in the same individual; but
it must be admitted that the really wonderfu) instru-
ment which we show in the accompanying illustrations
proves that this rule, like many others, has its excep-
tions. Generally speaking, the attachments which are
occasionally fitted to gui-
tars, harps, and other
stringed instruments are
not a musical success—
whatever may be their me-
chanical merit; but after
listening to the vox
humana and mandolin
effects, as rendered by
Prof. Wood, of Muncie,
Indiana, in this office, we
are free to confess that he
has achieved a brilliant
success in the problem
which he set out to accom-
plish some 15 years ago.

In naming it the orches-
tralguitar the inventor has
aptly described the differ-
ence between his instru-
ment and the ordinary
guitar. The various at-
tachments which have so
completely changed the
appearance of the instru-
ment enable the player to
combine the tones of the
guitar, the mandolin, and
the zither and to rival the
finest vox humana effects
of the organ or the violin.

There are in all four
special attachments, as follows: 1. A subfinger board
with four additional bass strings. 2. A mouthpiece for
fingering the first string of the guitar. 3. A mandolin
attachment. 4. A voice attachment.

On the neck of the guitar is fastened an extra piece
of rosewood, the back of which is fitted in the same
way as the ordinary finger board. The extra strings
are strung along the under side of this board and they
are fingered by the thumb of the left hand. It is thus
possible to produce a chromatic scale of the bass notes
without a multiplication of strings, as in the regulation
subbass guitar. The boxlike structure, E, attached to
the base of the guitar is the
mandolin attachment. Of all
the novel parts, this is the only
one that is purely mechanical,
the movement of the pickers
being controlled by clockwork.
The powerful driving springs
are placed within the body of
the instrument and firmly se-
cured to the floor as shown in
Fig. 3.

The controlling mechanism is
contained within the box, F,
from which a small shaft extends
forward over thesounding board
and carries at its outer end a
little wheel armed with a series
of steel wire pickers, C. The
wheel with its pickers is housed
in the half round cover shown
in the engraving. Above the
cover is a little lever, B, by
which the clockwork is started
or stopped. When the mechan-
ism is started the wheel and
pickers, which are located just
above the first guitar string,
begin to rotate at a regular
speed. Normally they are kept
clear of the string by a spring;
but when the player wishes to
produce the mandolin effect, he
presses the little button, C, and
brings the pickers down upon
the string, keeping 1t there as
long as he wishes to use the
tremolo effect. The attachment,
A, is merely a handrest which is
used in manipulating the above
described parts. To give the
pickers the desired resiliency
they each contain a spring coil
between the striking point and
the point of attachment to the
wheel. It will be seen that as
the speed of the wheel isuniform,
the number of strokes imay be
deternnined to a micety by de-
pressing the button, C, for a
longer or shorter time, one stroke
only being made, if desired. The
result of this mechanism is an
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exeellent reproduction of the mandolin effect, the
tremolo being very perfect.

The fingering of the first string is not done by hand,
but by the mouth, or rather by an attachment worked
by the mouth. This consists of an L shaped piece of
rosewood, L, the longer arm of which slides upon a steel
bar, K, which is rigidly attached to the guitar. The
smaller arm extends across the strings and carriesa
wheel, I, which is thus capable of being moved up and
down the finger board and pressed down upon the
first string in the same way as the finger in ordinary
playing. The movements of the wheel are controlled
by a small brass rod which slides in a roller bearing in
the bracket which carries the wheel, the rod itself
being carried by a mouthpiece, as shown in the en-
graving. To prevent the metallic sound which would
result from the first contact of the brass wheel and the
string, a small damper, J, is provided, which nor-
mally hangs a little below the bottomn of the wheel.
When the wheel is depressed, the damper deadens the
string before the wheel comes in contact with it, but
rises as soon as the wheel is down in place. In raising
the wheel the damper is again automatically dropped,
holding the string quiet until the wheel is clear.

Undoubtedly the most successful and ingenious de-
vice is the voice attachment, by which Mr. Wood se-
cures the sympathetic effect which is sought for in the
vox humanastop of the organ. Amongthestringed in.
struments the violin alone has hitherto been capable
of producing this exquisite effect, and the greatest
credit is due to the mechanical ingenuity of the invent-
or that the same result should have been obtained on
a guitar. The variation in the tone is produced by
varying the tension in the string, the latter result being
obtained by means of the lever, F, and a small bellows
situated beneath the neck of the guitar, Fig. 2. The
lever is pivoted on the pin, G, on which is also a small
loose sheave or pulley. Above G, and attached to the
lever, is another small pulley. The string is led over
the second and under the first mentioned pulley before
being carried to the tuning peg. The further end of
the lever is linked to a small bellows, which is blown
by means of a rubber tube, H, which leads to the
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Fig. 2—THE “V0X HUMANA” ATTACHMENT.

mouthpiece already mentioned. Now it will be seen
that asthe air is blown in or exhausted from the bel-
lows the long arm of the lever will be raised or lowered.
This will alternately tighten or slacken the string and
produce a variation in the tone answering to the shake
in the voice of a singer. By means of a flexible stop
the string is brought to rest in the midposition of its
length answering to the normal tone.

This most ingenious device produces results which
must be heard to be fully appreciated. The throat is
brought into intimate union with the guitar string,
and the breath literally plays upon it as it would upon
the vocal cords themselves, producing the voice effect
with remarkable range and reality.

This instrument is the first and only one of its kind
that has ever been made, and is unique also in the fact
that there is only one person in the world who can
play it.

Joseph’s Canal in Egypt.

How many of the engineering works of the nine-
teenth century will there be in existence in the year

6000 ? Very few, wefear, and still less those that will'

continue in that far-off age to serve a useful purpose.
Yet there is at least one great undertaking conceived
and executed by an engineer which during the space
of 4,000 years has never ceased its office, on which the
life of a fertile province absolutely depends to-day. We
refer, says Engineering, to the Bahr Joussuf—the canal
of Joseph—built, according to tradition, by the son of
Jacob, and which constitutes not the least of the many
blessings he conferred on Egypt during the years of
his prosperous rule.

This canal took its rise from the Nile at Asiut, and
ran almost parallel with it for nearly 250 miles, creep-
ing along under the western cliffs of the Nile Valley,
with many a bend and winding, until at length it
gained an eminence, as compared with the river bed,
which enabled it to turn westward through a narrow
pass and enter a district which was otherwise shut off
from the fertilizing floods o¥ which all vegetation in
Egypt depends. The northern end stood seventeen feet
above low Nile, while at the southern end it was at an
equal elevation with the river. Through this cutran a
perennial stream, which watered a province named the

Fayoum, endowing it with fertility and supporting a
large population. In the time of the annual flood a
great part of the canal was under water, and then the
river’s current would rush in a more direct course into
the pass, carrying with it the rich silt which takes the

place of manure and keeps
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the soil in a constant state
of productiveness. All /a
this, with the exception of (
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the tradition that Joseph

built it, can be verified to- §
day, and it is not mere
supposition or rumor.

Until eight years ago it
was firmly believed that
the design has always been
limited to an irrigation
scheme, larger, no doubt,
than that now in opera-
tion, as shown by the
traces of abandoned ca-
nals, and by the slow ag-
gregation of waste water
which had accuinulated in
the Birket el Querum, but
still essentially the same in
character. Many accounts
have been written by Greek
and R om an historians,
such as Herodotus, Strabo,
Mutianus, and Pliny, and
repeated in monkish legends, or portrayed in the maps
of the middle ages, which agreed with the folk lore of
th'e district. These tales explained that the canal dug
by the ancient Israelites served to carry the surplus
waters of the Nile into an extensive lake lying south of
the Fayouin, and so large that it not only modified the
climate, tempering the artd winds of the desert and
converting them into the balmy airs which nourished
the vines and the olives into a fullness and fragrance
unknown in any part of the country, but also added to
the food supply of the land such immense quantities of
fish that the royal prerogative of the right of piscary
at the great weir was val-
ued at £250,000 annually.
This lake was said to be
450 miles round and to be
navigated by a fleet of ves-
sels, and the whole circum-
ference was the scene of
industry and prosperity.

—_—— e ————————
Killing Germs in Books.

Science takes the well-
thumbed volume, dear to
our ancestors, forgets all
the pathos in it and finds
instead germs. And most
people would confess that sentiment comes a little dear
when it carries typhoid or diphtheria along with it.

Such, at any rate, is the opinion of the authorities of
the New York Public Library. When the reservoir is
removed from Bryant Park, and in its place is a splen-
did 'library, there will be a free lending department,
as well as the reading rooms and reference library.
Every inhabitant of New York of good character will
be able to borrow books free of charge, and the Public
Library authorities have been for some time consider-
ing how the dangers inevitably resulting from circulat-
ing volumes in every part of the city may be avoided.
Preventive measures are
naturally out of the ques-
tion. It would be as im-
possible to discover wheth-
er every volume lent would
be used by persons free
firrom diseases as to pro-
phesy where such diseases
were about to break out.
The measures taken must
be corrective, and the ques-
tion resolved itself into an
inquiry as to whether a
satisfactory disinfectant
could be found.

For some time Dr. John
S. Billings, director of the
library, has been experi-
menting in order to dis-
cover a perfect disinfect-
ant. Last year Mr. Hor-
ton, under Dr. Billings’ di-
rection, conducted a series
of experiments in the lat-
ter’s laboratory in Phila-
delphia. A number of old Patent Office reports were
inoculated with bacteria, and in a short time the books
were full of germs of measles, scarlet fever, smallpox,
and other diseases.

Trials were then made of various germ-destroying
substances, and as a result of the experiments Dr.
Billings says that he has a perfect disinfectant in the
gas formaldehyde. The_ volume is placed in a glass or
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metal box with a saucerful of a solution of formalin
in water, and left for an hour or two. At the end of
that time the vapor has penetrated into every particle
of the book and not a live germ can be found.

The process will be used in the circulating depart-
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1.—MOUTHPIECE AND FINGERING MECHANISM.

ment of the New York Public Library, and the patrons
of the institution may ease their minds of any fear
that the volumes they borrow may bring the dreaded
germs of diphtheria or typhold fever into their houses.

Bibliophiles, too, will be glad to know that the for-
malin will destroy the Croton bug, responsible for the
ruin of so many fine bindings in this country. The
traditional book worm is now a rarity in America, but
the Croton bug has taken its place, and the collector of
Le Gascons or Groliers has in Dr. Billings’ discovery
a preventive of the ravages that the insect’s passion
for morocco and calfskin causes.

—_— e tre—
King Menelik’s Library.

As most people know, some of our most valuable old
manusecripts, especially Bible manuseripts, have come
fromm Abyssinia. How many more rich finds may yet
come out of that region one can only surmise. It is
interesting to learn from La Naturaleya, Madrid, that
‘*at the time of the Mohamnmedan invasion of Ethiopia,
in the sixteenth century, the Abyssinians placed all
their Ethiopian manuseripts in Debra-Sina, one of the
islands on Lake Zonay, and here they remained care-
fully guarded by the inhabitants, who looked upon
the books as tutelary deities. Not long ago the negus
sent an expedition to conquer these holy islands, and
has built in his capital, Addis-Ababa, a library for the
reception of the manuscripts thus recovered. In ancient
times Ethiopia was a great center of learning, and some
of these manuscripts have doubtless extreme value.”

—_— . r———————

IT is exactly two hundred years since the cities of
France have been lighted at night, though Chief of
Police La Reyaie had caused lanterns to be used regu-
larly in Paris thirty years before. In the edict issued

by King Louis XIV in 1697, ordering the innovation,
he says : ‘* Of all the arrangements made in our good
town of Paris, there is none whose usefulness is clearer
and more generally admitted than that of the lanterns
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3.—THE MANDOLIN ATTACHMENT.

which light the streets ; and as we believe it our duty
to care no less for the safety and convenience of the
other towns in our kingdom, we have determined to
establish the same system in them and to provide the
means for continuing it forever.” The system consisted
in hanging a lantern with a lighted candle in it across
each end of a street, and one across the middle of the
longer streets.
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SPIRITUALISTIC TIES.*
BY W. B. CAULE.

The following article is not written with the inten-
tion or desire to antagonize any believer in spiritualisin,
but merely to explain how anti-spiritualists, as well as
several professional ‘‘ mediums,” secured their release
after being fastened in their cabinet. During the years
the writer has been before the public as a magician
and cabinet performer he has met a number of cabinet
test ‘* mediums,” and can safely say that all of these
people who have come under his observation have been
impostors. This may be due, however, to the bad for-
tune of the writer.

The writer has been tied with ropes, fastened with
handecuffs, brass collars, and chains, many times in
many different cities, and by people who were just as
alert as any investigator of spiritualistic phenomena,
yet, unlike many “mediums” he has met with, was
never exposed.

The methods used are many, some simple, others
complicated, but all mystifying. To the average
auditor the most wonderful point is, how does the per-
former release himself after being so securely bound ?
For the benefit of the curious the writer will explain a
few of the methods by which he has secured his re-
lease after being fastened by a committee from the
audience. All anti-spiritualists, as well as several
‘“mediums " personally known to the writer, make use
of these same methods of release, or others founded on
the same principle.

Among the many successful rope tests, the following
is about the best. A piece of soft cotton rope about six
feet long, and of the size known as sash cord, is se-
curely tied around the performer’s left wrist, dividing
the rope so that the ends will be of an equal length.
‘When the committee is satisfied that they have made
the knots secure, the performer places his hands be-
hind him, with the right wrist resting over the knots on
the left wrist, and the ends of the rope are securely tied
together, bringing the knots down tight on the right
wrist. This appears fair enough, but it is not as fair
as it appears, because, while the knots are secure
enough, there is sufficient slack between the wrists
to enable the performner, by giving his right wrist a
half turn, to withdraw this hand from the rope encir-
cling it.

The reader may say, “ That is all weli enough, but
how and by what means does he secure this slack ?”

In placing his hands behind him after the rope is
tied about the left wrist, he gives the rope a twist, cross:
ing one end over the other, pressing the twist down on
the knot and covering the twist and knot with the right
wrist, which is then tied. When ready to release him-
self, the pertformer gives his right hand and wrist a half
turn, releasing the twist lying on the knot, which thus
becomes a part of the loop tied around the right wrist,
and enlarging it sufficiently to enable the performer to
pull theright hand free from the rope, when he can
perform any trick he chooses with the free hand. Our
first and second engravings show the formation of the
twist, thusmaking the above explanation clear. By re-
placing the hand in the loop and giving the hand a
half turn the knots can be shown as secure as when
first tied.

The handecuff test is agreat favorite of the ¢ nediunm.”
In this test the performer uses any pair of handcaffs
furnished by the audience, and by them put on him.
Yet, in a very few moments
after he takes his placein .
the cabinet, his coat is ™
thrown out, but on exami- ey
nation the handcuffs are
found to be on his wrists
just as they were placed by
the audience. As a final
test, the performer comes
out of the cabinet holding
the handcuffs in his hand,
removed from the wrist
but locked.

The explanation of this
trick is very simple, but,
like many simple tricks,
very mysterious. There
are only a few styles of
handcuffs made in this
country, and all that a
‘“medium ” has to do is to
secure the proper key for
each style, which keys are concealed about the person,
and by the aid of fingers and teeth the proper key
can be fitted to the handcuffs. In some types of hand-
cuffs it is impossible to get the fingers to the keyhole.
If such a pair is placed on the performer and he can-
not use his teeth to hold the key, heslips the key in a
crack in the chair or cabinet, which crack he makes
sure is there before undertaking the test, thus hoiding
the key and unlocking the handcuffs.

As the space allotted for this article is limited, the
writer will explain but one other piece of apparatus
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used to secure the '* medium,” which is known as the
spirit collar.

The collar is made of brass, and fits closely about the
performer’s neck. Through the openings in the ends
of the collar is passed a chain, after the collar is on the
performer’s neck, and this chain is passed around a post,
carried back and through the padlock which is used to
lock the collar. By this arrangement the performer is
fastened securely to a post—at least it appears so to the
audience. This collar is shown in our engraving.
As seen by the cut, the collar is decorated with a

THE SPIRIT

COLLAR.

number of small bolts, which immpart to it an additional
appearance of strength.

These bolts are all false, with one exception. This
genuine bolt can be removed by the performer when
the collar is on his neck, thus allowing the collar to
comne apart at the hinge, as shown in the cut, thus re-
leasing the performer, allowing him full liberty to per-
form any trick he wishes, and permitting him to again
apparently fasten himself securely. This loose bolt fits
so securely that there is no danger of any of the com-
mittee removing it with their fingers. The performer
uses a small wreneh to remove the bolt.

Great Inventions of 'Thirty Years,

Inventions of the first order have been very numer-
ous during the past thirty years. The decade 1866-76
marks the beginning of the most remarkable period of
activity and development in the history of the world.
The American Woodworker numerates the followingas
the most important of these. The perfection of the
dynamo and its twin brother, the electric motor, by
Wilde, Siemens, Wheatstone, Varley, Farmer, Gramme,
Brush, Weston, Edison Thomson, and others brought
the great development of the electrie light and electrie
railways. Then appeared the Bessemer process of mak-
ing steel, dynamite, the St. Louis bridge, Westing-
house air brake, and the middlings purifying and
roller processes in milling. That great chemist, Louis
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EXPLANATION OF THE ROPE TEST.

Pasteur, added his work to this period ; the Gatling
gun appeared ; great developments were made in ice
machines and cold storage equipments ; machines for
making barbed wire fences ; compressed air rock drill
and the Mont Cenis tunnel; pressed glassware ;
Stearns’ duplex telegraph and Edison’s quadruplex ;
the cable car systemn of Hallidie and the Janney car
coupler; the self-binding reaper and harvester, the
tempering of steel wireand springs by electricity ; the
Low process for making water gas; cash carriers for
stores, and machines for making tin cans.

With the next decade, 1876-86, there arose a star of
the first magnitude in the constellation of inventions.
The railway and telegraph had already made all people
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near neighbors, but it remained for the Bell telephone
to establish the close kinship of one great talkative
family, in constant intercourse, the tiny wire, sentient

and responsive to the familiar voice, transmitting the

message with tone and accent unchanged by the thou-
sands of miles of distance between. Then come in
order the hydraulic dredges; and Mississippi jetties of
Eads ; the Jablochkoff electric candles; photography
by electrie light ; the cigarette machine; the Otto gas
engine ; the great improvement and development of
the typewriter ; the casting of chilled car wheels ; the
Birkenhead and Rabbeth spinning spindles, and
enameled sheet iron ware for the kitchen. Next the
phonograph of Edison appears. In this decade we find
the first electric railway operated in Berlin ; the devel-
opment of the storage battery ; welding metals by elec-
tricity ; passenger elevators; the construction of the
Brooklyn bridge; the synthetic production of many
useful medicines, dyes and antiseptics from coal tar
products, and the Cowles process for manufacturing
aluminum.

In the last decade, 1886-96, inventions in such great
numbers and yet of such importance have appeared
that selections seem impossible without doing injustice
to the others. The graphophone; the Pulllnan and
Wagner railway cars and vestibuled trains; the Har-
vey process of annealing armor plates; artificial silk
frompyroxyline ; automobile or horseless carriages; the
Zalinski dynamite gun ; the Mergenthaler linotype ma-
chine, moulding and setting its own type, a whole line
at a time, and doing the work of four compositors ; the
Welsbach gas burner ; the Krag-Jorgensen rifle ; Prof.
Langley’s aerodromne; the manufacture of acetylene
gas from calcium carbide ; the discovery of argon ; the
application of the cathode rays in photography by
Roentgen; Edison’s fluoroscope for seeing with the
cathode rays ; Tesla’s discoveries in electricity and the
kinetoscope, are some of the modern inventions which
still interest and engage the attention of the world,
while the great development in photography and of
the web perfecting printing press, the typewriter, the
modern bicycle and cash register is so great as to defy
measurement.

Ancient Extravagance,

The great display of jewels by women of fashion
on both sides of the ocean has been severely criticised,
even by those who could well afford to wear them. if
they desired to. But if the precedent of history
furnishes any justification for this fashion, the jewel
wearers of the present day are thoroughly justified.
According to Pliny, Lollia Paulina, the wife of Caligula,
wore on her head, arms, neck, hands and waist, pearls
and emeralds to the value of one million six hundred
and eighty thousand dollars. Faustina had a ring
worth two hundred thousand dollars. Domitia had
one worth three hundred thousand dollars, and K-
sonia had a bracelet worth four hundred thousand dol-
lars. Seneca bewails that one pearl in each earno long-
er suffices to adorn a woman ; they must have three, the
weight of which ought to be insupportable to them.
There were women inancient Rome whose sole occupa-
tion was the healing of the ears of the belles who had
torn or otherwise injured the lobes with the weight of
their pendants. Popp@®a’s earrings were worth seven
hundred and fifty thousand dollars, and Casar’s wife,
Calpurnia, had a pair valued at twice that sum. Marie
de Médicis had a dress
made for the ceremony of
the baptism of her children
which was trimmed with
thirty-two thousand pearls
and three thousand dia-
monds, and at the last
moment she found it was
so heavy she could not
wear it and had to get an-
other. But men led in the
splendorof the middle ages,
and Philip the Good, of
Burgundy, often wore
jewels valued at two hun-
dred thousand dollars.
When he walked along the
streets the people climbed
over each other to look at
him. The Duke of Bucking-
ham wore a suit at the
Court of St. James which
cost four hundred thousand dollars. The dress of the
nobles during the middle ages wasliterally covered with
gold and precious stones.—San Francisco Chronicle.

—

AFTER the great fire of 1872, says an exchange, the
cost of bricks laid in the wall was ordinarily reckoned
in Boston at $36 a thousand. Now, better bricks, quite
as well laid, with better lime and cement, cost there, in
the wall, $15 a thousand. Fireproofing processes have
been greatly improved a#d cheapened, so that an or-
dinary mercantile building can be erected, with floors,
roof and partitions all of iron and concrete, or terra
cotta, for 10 to 15 per cent more than it would cost with
cheap wooden floors,

—i—
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The Colors of Birds.

A remarkable law of nature has only recently been
discovered and formulated by the artist, Mr. Abbott
H. Thayer, says the Home Journal. For more than
a generation of men, naturalists have been studying
the part which color plays in protecting animals from
their enemies. Protective coloration is the technical
name which is given to such cases of protection, and
much keenness of observation and of reasoning has
been shown by students of the great problems of evo-
lution. Yet no naturalist has ever perceived the secret
of protective coloration, which, as the name suggests,
lies in the painter’s province, and might never have
been discovered by naturalists.

“The law of gradation in the coloring of animals,”
says Mr. Thayer, “is responsible for most of the
phenoinena of protective coloration except those pro-
perly called ‘mimiery.” Mimicry makes an animal ap-
pear to be some other thing, whereas this newly dis-
covered law makes him cease to appear to exist at all.
For example, the screech owl, when startled, makes
himself tall and slim. and, with eyes shut to a narrow
line, simulates a dead stub of the tree on which he sits.
Certain herons stretch their necks straight upward,
and, with head and green beak pointed at the zenith,
pass themnselves off for blades of sedge grass. Many
butterflies have stone or bark colored under sides to
their wings, which make them look like a bit of bark
or lichen when they sit still on a stone or tree trunk,
with wings shut over their backs. The newly discov-
ered law may be stated thus: Animals are painted by
nature darkest on those parts which tend to be most
lighted by the sky’s light, and vice versa.”

The ruffed grouse is a bird which shows the grada-
tion in its simplest form, the color making a complete
gradation from brown above to silvery white beneath.
The top light makes him so like his surroundings that
he is nearly, if not quite, obliterated. The cause of
this obliteration has been assigned to the fact that his
color is like that of the surroundings. Mr. Thayer
ingeniously proves not only that, were he colored like
his surroundings, he would be completely visible, but
proves at the same time what the true cause of his

a dead grouse on the lower part of the body with brown
to match his back, and painted the sides in gradation
till the bird was uniformmly colored all over, except
that the upper surfaces were left as nature painted
them. He then set the bird up in a lifelike position
on the ground. The effect was magical. What was
before almost invisible at a short distance became
clearly visible, proving that it is only this gradation
of color which deserves the name of protective colora-
tion, and that it is the compound gradation made by
the daylight’s co-operation which conceals the animal.

Mr. Thayer,made some wooden eggs of about thesize
of a woodcock’s body, and mounted them on wire legs
about six inches above the ground. Most of them were
colored in imitation of, the color gradation of a grouse
or a hare, being earth color above to pure white
beneath. To two of the wooden feggs he gave a [coat
of earth color all over, and then set the whole, like
a flock of shore birds, on the bare ground in a city lot.
He then invited a naturalist to look for them, beginning
at a distance of forty or fifty yards. The naturalist saw
immediately the two monochrome ones ; but, although
he was told exactly where to look, he failed to find
any of the others till he was within six or seven yards
of {them, and even then he saw them only by knowing
exactly where to look.

The reader can easily get an illustration of this law
with no more trouble than merely using his eyes.
Look at a horizontal branch or a twig of a tree in the
woods, which is either on the level of the eye or below
it. You will see that, although it has exactly the color
of its surroundings, it is not at all concealed. This is
because it is of uniform color above and below, and
wears that uniform attitude of a solid—a gradation of
shade from its light side above to its dark side beneath.
This is the case of the painted grouse—mentioned
above—right over again.

On November 9, 1896, Mr. Thayer gave an open-air
talk, demonstrating his theory of protective color, to
naturalists gathered from all over the country. He
placed three objects, of about the size and shape of
sweet potatoes, horizontally on wires a few inches
above the ground.” They were covered with a sticky

they stood was sprinkled over them to give them the
same color as their background. The two end ones
were then painted white on the under sides, and the
white color was shaded up and gradually mixed with
the brown of thesides. When viewed froma little dis-
tance, these two end ones, which were white below, dis-
appeared from sight, while the middle one stood out in
strong relief, and appeared much darker than it really
was. Mr. Thayer explained that terrestrial birds and
mammals, which are protectively colored, have the
under parts white, or very light in color, and that the
color of the under parts usually shades gradually into
that of the upper parts. This is essential in order to
counteract the effect of the shadow side, which other-
wise, as shown by the middle potato, makes the object
abnormally conspicuous, and causes it to appear much
darker than it really is. In the case of Mr. Thayer’s
experiment some of the witnesses could hardly believe
that the striking difference in the visibility of the three
potatoes was entirely due to the coloring of the under
sides, and Mr. Thayer was asked to color the middle
one like the two others, in order that the effect might
be observed. Mr. Thayer complied with the request,
painting the under side of the middle potato white,
shading the white up into the sides, as in the case of
the others. The effect was almost magical. The
middle potato at once disappeared from view. A
similar experiment was tried on the lawn. Two po-
tatoes were painted green, to resemble the green of
the grass above which they were suspended. One was
painted white on the under side, and at once became
invisible when viewed from a little distance, while the
other showed plainly and seemed verydark, the shadow,
superadded to the green of the under side, making it
remarkably conspicuous. The experiments were an
overwhelming success.

This device of nature is operative throughout the
animal kingdom, the marine world offering scarcely
any exceptions from its universality. When we realize
that to this color gradation the animal kingdom, with
few exceptions, owes its present status—that it every-
where finds this fact a balance wheel to check the rate
of destruction of one species by another—the univer-

concealment is.

He carefully and accurately painted

material, and then dry earth from the road where

sality of the principle makes its discovery a great one.

RECENTLY PATENTED INVENTIONS.
Mechanical.

CUTTER HEAD AND KNIFE.—James B.
Vuncanon, Asbeborough, N. C. To improve the effi-
ciency and durability of rotary cutter heads for surface
planing and moulding machines, and for the improved
adjustment of the knives, the cutter head stock is four-
sided, according to this invention, the knives having
transverse slots, and the clamping plates having rabbets
of the same depth as the thickness of the knives, there
being two transverse rows of aligned screw-threaded
holes in the under side of the rabbeted portions. Screws
passing through and countersunk in the slots of the
knives are adapted to enter any of the holes, the knives
being thus adapted for individual adjustment and also
for adjustment together with the screws. Fitting strips
extend between the backs of the knives and the should-
ers of the rabbets, and have lateral bends that fit to-
gether, preventing longitudinal displacement.

VAULVE REGISTERING DEVICE.—
Charles L. Quimby, Philadelphia, Pa. For registering
and indicating the opening as well as closure of gate or
other valves, this invention provides a simple and practi-
cal device adapted to be connected with the movable
gate or equivalent part of a valve, to indicate the posi-
tion and register on dials the movements of the valve,
so that any change may be seen at a glance by an in-
spector. Gearing within the valve casing and actuated
by the valve stem is supported upon spindles on which are
also graduated dials, an apertured face plate above the
dials exposing but one graduation on each dial, while an
index finger, by its movement toward either of the
words *‘ open” or *‘shut,” indicates the position of the
valve.

PAPER MAKING MACHINE.—George L.
Bidwell, Warren Paper Mills, N. J., and Samuel C. Rey-
nolds, Comstock’s Bridge, Conn. For cylinder machines
this invention provides improvements whereby the pulp
is perfectly couched and waste and loss of pulp are en-
tirely prevented, the deckles also being adjustable for
any desired width of paper while the machineis in mo-
tion. The cylinder mould shaft is journaled in tbe vat
in bearings which form outlets for water from the cylin-
der, and the mould is engaged on part of its periphery
by two deckles made as endless rubber bands, the face
next the cylinder being of soft or spongy rubber and its
reverse of harder and smoother rubber, the deckles not
passing between the cylinder mould and the couch roll,
so that the latter is free to perfectly couch the pulp on
the cylinder mould.

Railway Appliances.

CAR AND BRAKE PI1PE COUPLING.—
John W. Bryan, Quincy, N. C. A car coupling which
is designed also to establish communication between the
brake pipes of the adjoining cars when they are coupled
is afforded by this invention, the drawheads having mor-
tises into each end of which a tube extends and there
being connections betwen the tubes and the fluid pipes.
The drawbar fits into the mortises of the drawheads and
is formed of a block tapering from the middle toward
each end, with a longitudinal channel joining at its ends
the tube ends of the drawheads, there being also notches
along its upper side, and pin bars arranged to be held
in the thickened portions of the drawheads and engaged
by the notches.

Electrical,

TROLLEY HANGER. — Theodore
Fletcher, St. Louis, Mo. According to this improvement

the hanger is made of two ears secured to the trolley
wire a short distance from each other, the ears being
connected by a short section of wire which passes overa
pulley whose shank is embedded in an insulated block
to whick the suspension wires are attached. The con-
struction permits a slight longitudinal movement of the
trolley wire, and the support is somewhat fiexible,
doing away with any tendency of the wire to bend or
buckle.

Bicycles, Ete.

BicYCLE HoOLDER.—John F. Bengert,
Brooklyn, N. Y. To support bicycles in an erect posi-
tion when not in use, according to this improvement, a
clamp having a tubular transverse bearing 18 secured to
the frame, sleeves having lugs turning in the bearing and
the lugs being connected and arranged to turn together,
there being rods slidable in the sleeves, and means for
securing the rods adjustably in the sleeves, whereby the
rods may be made to fold along the frame of the bicycle
or swung out to enzage the ground and afford fixed sup-
ports for it. The device is adapted to be conveniently
attached to and detached from bicycles of all kinds, and
when in place does not interfere In any way with the
operation of the machine.

Miscellaneous.

RANGE FINDER.—George M. Searle
and George N. Saegmuller, Washington, D. C. Two
patents have been granted these inventors for a range
finder for determining the distance of remote objects,
such as an enemy’s vessel at sea, one which will, by a
gimple adjustment, ind.cate at once, without calculation,
the distance of a remote object on the scale of the in-
strument. Itcomprisesa graduated base line bar having
a fixed right angular refiecting surface and also a mova-
ble one with a pointer traveling on the graduated scale of
the base line, the two refiecting surfaces being in differ-
ent planes to throw their images on different portions of
the object glass of a telescope constructed to bring the
two images into coincidence. The readings on the scale
are marked, according to obe of the patents, by the ad-
justment of one of the prisms, the position and form of
the refracting plate remaining constant, while, according
to the other patent, the two prisms are fixed and the
readings are taken by the radial adjustment of the re-
fracting or coincidence plate by means of a pointer on a
cotangent scale.

KINETOGRAPHIC CAMERA.—Leo Grub-
man, New York City. A photographic apparatus has
been devised by this inventor to take in succession upon
a ribbon film a series of pictures of ascene or moving
object, each picture being separated from the next by a
very short period of time, and the apparatus being also
adapted for use as a lantern to project the pictures on
a screen. The apparatus is inclosed in a lightproof box,
and the mechanism is 8o proportioned that the ribbon is
advanced by steps for spaces exactly equal to those oc-
cupied by each picture, the feed device preventing any
possibility of scratching or injuring the surface of the
film.

HAND-PROPELLED VEHICLE. — Ferdi-
nand Damour, Bolckow, Mo. This invention is for a
vehicle to be propelled by hand and guided by the feet,
the car moved by the operator being also designed to
draw after it another car of novel construction. The
propelling car has front steering wheels journaled in
brackets in which are also journaled vertical shafts car-
rying gear wheels, both of whicb mesh with a gear on a
shaft carrying a pigion which meshes in rack bars on

opposite sides of the car and adapted to be moved by the
feet for steering the car, while crank handles, to be
operated by hand, are connected by sprocket wheel and
chain to rotate the short axles on which the drive wheels
are mounted.

HoORSE DETACHER.—Joute L. Bouma,
Wanari, South Dakota. For detaching runaway horses
from their vehicles and steering the vehicles while they
move on from the momentum previously gathered, a
shaft carrying a drum is, according to this improvement,
journaled just behind the dashboard, and a cord passed
around the drum is connected with spring-pressed pins
which hold the whiffletrees, the pins being withdrawn by
rotating tbe shaft by turning a hand wheel and the team
thus releared. A sprocket and chain gearing connection
is also made with the front axle, whereby, on turning a
handle bar, the vehicle may be steered.

BAe HOLDER.—John Littlejohn, Au-
rora, Ill. A combined bag and pail holder is provided
by this invention for retainingin convenient readiness
for use what are styled ‘“oyster pails,” and the paper
bags commonly used for wrapping purposes. It com-
prises a frame, preferably of wire, having side sections
to which the pail receivers are secured, while a bag
clamp is held to and adjustable along one of the side
sections or upon the front, a8 many of these clamps as
desired being employed for holding different sizes of
bags.

SINK DRAINING BOARD, ETC.—John
Foran, Flemington, N. J. This is a device adapted to be
readily and conveniently applied to any form of sink.
A ~ombined adjusting and supporting rod or arm is used
in connection with a novel form of bracket, whcreby
the draining board may be dropped to a vertical position
below the top of the sink or carried to and supported in
a horizontal or inclined position,with any desired inclina-
tion in the direction of the sink.

DESIGN FOR A SINK.— Robert M. John-
son, Hainesport, N. J. This sink has in one of its
bottom corners a corner pocket, with semicircular or
segmental front, the bottom of the pocket, on the inside,
being a little distance above the sink bottom.

NoTr.—Copies of any of the above patents will be
furnished by Munn & Co. for 10 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS, ETC.

THE MAMMOTH CAVE OF KENTUCKY. By
H. C. Hovey and Richard E. Call.
Louisville, Ky.: John P. Morton &
Company. Pp. 108. Price, paper,
50 c.; cloth, $1.

This is an attractively got up illustrated manual,
with maps and many fine half tones, designed to afford
the reader as complete an idea as possible, through words
and pictures, of the beauty, grandeur, and sublimity of
this most wonderful of caves. Readers of the ScIENTIFIC
AMERICAN will doubtless remember some of the highly
interesting and delightful descriptions of the Mammoth
Cave which Mr. Hovey has heretofore written for our
columns, and will therefore be prepared to welcome in
this manual a complete and exhaustivetreatment of the
subject. Those who visit the cave can but poorly afford
to do without having the book as their guide, and for
those who cannot make the visit the manual affords much
the best account yet published,

© 1897 SCIENTIFIC AMERICAN, INC.

BLOCK SIGNAL OPERATION. A practical
manual. By William L. Derr. New
York: D. Van Nostrand Company.
1897. Pp. 270. Price $1.50.

This is a practical work by the superintendent of the
Delaware division of the Erie Railroad. Its aim isto
present the latest practice in block signal operation that
obtains in this country and in Europe. It appears to be
a thoroughly practical work and caopnot but prove of in-
terest and value to all those who are interested in the safe
running of railway trains. The complicated system of
interlocking at junctions is illustrated in very clear
diagrams.

SIXTH ANNUAL REPORT OF THE BUREAU
OF LABOR, STATISTICS AND MINES.
To the Governor and Fiftieth General
Assembly of the State of Tennessee.
1896. A H. Wood, Commissioner
and Labor Inspector of Mines. Nash-
ville: Frane. M. Paul, Printer to the
State. 1897. Pp. 310.

BULLETIN OF THE GEOLOGICAL INSTI-
TUTION OF THE UNIVERSITY OF UP-

SALA. Edited by Hj. Sjogren.
Vol. II. (1894-1895.) Upsala. 1896.
Pp. 372.

A. D. LECTRA'S SHORT CUT CALCULA-
TOR. Containing the most practical
methods of business calculation. Pp.
108. Price $1.

The author is a professional accountant and calculator,
and is therefore in a position to give practical advice re-
garding the relation of mathematics to business transac-
tions. A large number of excellent short cuts are given,
with illustrative examples. The author claims nothing
new in the principles involved, only in the method of
presentation.

CANOE CRUISING AND CAMPING. By
Perry D. Frazer. Illustrated. New
York: Forest and Stream Publish-
ing Company. Pp vii, 87. Price $L.

This is a handsome little book, beautifully illustrated
with well tuken and well printed half tones. Theauthor
is evidently well versed in the subject, and all those who
are in any way int=rested in the delightful sport of canoe-
ing will find many kinks which will tend to gecure their
comfort.

THE DRAMATIC MAGAZINE. Chicago :
Dramatic Magazine Press. Price
$2.50 a year.

This is a new monthly publication devoted to theatri-
cal and operatic subjects, copiously illustrated with half
tone engravings of the most celebrated actors and
actresses of the present day, and many full page scenes
from plays which are being acted in this country and in
Europe.

ELEMENTS OF EEECTRO-CHEMISTRY
TREATED EXPERIMENTALLY. By
Dr. Robert Liipke. With 54 figures in
text. London: H. Grevel & Com-
pany. Philadelphia: J. B. Lippin-
cott Company. 1897. Pp. xv, 223
Price $2.50.

The present time is most opportune for bringing to-
gether the recent results of electro-ehemistry in con-
densed form. The present work gives an excellent short
survey to those who are not in a position to make an ex-
haustive study of the voluminous literature of the gub-
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ject for themselves. The experiments which form the
central part of the book are carried out with the simplest
possible apparatus. Although the main purpose of
the book is to set forth the purely scientific aspects of
electro.chemistry, the practical side of the subject has
not been left altogether unknown. Technical electro-
chemical processes, especially the processes of electro-
metallurgy, which is so important at]present, are referred
to in their proper places. It is a work of great value to
all professors and students of chemistry.

Woodworkers® Tools (400 pages, price
$1), by Charles A. Strelinger & Company, of Detroit,
Mich., is a good deal more than an ordinary catalogue;
for, in addition to its numerous illustrations of tools and
machinery, it gives a great deal and a wide variety of
practical information relative to their employment, well
calculated to assist the workman or apprentice. It in-
cludes tools used by carpenters, builders, cabinet
makers, pattern makers, millwrights, carvers, and ship
carpenters, as well as implements for draughtsmen, etc.
A supplementary chapter is designed to place before the
practical mechanic simple illustrations of the first princi-
ples of geometry.

SCIENTIFIC AMERICAN
BUILDING EDITION

AUQUST, 1897.—(No. 142.)

TABLE OF CONTENTS.

No. 1. Two perspective elevations (one in colors) and
floor plans of a cottage at Binghamton, N. Y.,
recently erected at a cost of $3,500 complete.
Mr. Elfred Bartoo, architect, Binghamtcen, N. Y.
An attractive design in the English style.

No. 2. A cottage at Scranton, Pa., recently erected for
Mr. E. Healy, at a cost of $7,000 complete. Per-
spective elevation and floor plans. A modern
design well treated. Mr. Edward H. Davis,
architect, Scranton, Pa.

No. 3. A residence at Prohibition Park, S. I, recently
erected for Mr. J. W. Hoban, at a cost of $3,300
complete. Excellent design of modern Ameri-
can style, with Colonial treatment and detail.
Mr. John Winans, architect and builder, Prohi-
bition Park, S.I. Two perspective elevations
and floor plans.

No. 4. A suburban school house at Overbrook, Pa., de-
signed to resemble a private residence instead
of a public building. An exceedingly attractive
design. Mr. William L. Price, architect, Phila-
delphia, Pa. Two perspective elevations and
floor plans.

No. 5. Residence at Larchmont, N. Y., 1ecently erected
for Mr. Henry A. Van Liew. Pleasing design,
with many excellent features. Two perspective
elevations and floor plans; also a view of stable,
with ground plan. Mr. H. C. Stone, architect,
New York City.

No. 6. Cottage at Clinton Township, N. J., recently
erected for the Protective Building and Loan
Association, at a cost of $1,500 complete. Two
perspective elevations and floor plans. Messrs.
Hobbs Brothers, architects, Newark, N.J. A
neat design.

No. 7. A residence at Larchmont, N. Y., recently erected
for Miss Flint. '[wo perspective elevations and
floor plans. The design presents a good, mo-
dern, sensible house of pleasing appearance,
treated with Colonial detail. Messrs. G. E.
Harney and W. S. Purdy, architects, New
York.

No. 8. Residence at Prince’s Bay, Staten Island, recently
erected for A. W. Browne, at an approximate
cost of $8,000. A rustic design of much ar-
tistic merit. Perspective elevation and fioor
plan. Mr. F. W. Beall, architect, New York
City.

No. 9. Cottage at Forest Hill, N. J., recently completed
for Mr. Charles W. Clayton, at a cost of $3,800
complete. An attractive design. Perspective
elevation and floor plan. Mr. H. Galloway
Teneyck, architect, Newark, N. J.

No. 10. Residence at Evanston, Ill., recently erected for
Mr. C. B. Congdon. A substantial and digni-
fled design. Two perspeciive elevations and
floor plans. Messrs. A. M. F. Colton & Son,
architects, Chicago, Il

No. 11. A pulpit of the Cathedral of Treves.
engraving.

No. 12. Washington Monument, Philadelphia. Presented
to the city by the State Society of the Cincin-
nati and unveiled by President McKinley. One
of the most important and imposing monu-
ments ever erected in the United States. Cost
$250,000. Designed by Mr. Rudolph Siemering,
the German sculptor.

No. 13. Miscellaneous Contents : Palais Royal to be de-
molished.—Largest hotel on earth.—A quick
piece of work.—Drawing materials, surveyors’
instruments, etc.—Statue of Mercury at the
Nashvilla  Exposition, illustrated. — Compo-
board.—Improved heaters and furnaces, illus-
trated.—Stair builders’ goods.—Architects’ and
builders’ directory.

Half page

The Scientific American Building Edition is issued
monthly. $2.50 a year. Single copies, 25 cents. Tbirty-
two large quarto pages, forming a large and splendid
MAGAZINE OF ARCHITECTURE, richly adorned with
elegant plates and fine engravings, illustrating the most
interesting examples of Modern Architectural Construc-
tion and allied subjects. All who contemplate building,
or improving homes or structures of any kind, have in
this handeome work an almost endless series of the
latest and best examples from which to make selections,
thus saving time and money.

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 newedealers. MUNN & CO., PUBLISHERS,

861 Broadway, New York.
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The charge for insertion wnder this head i3 One Dollar a
line for each insertion ; about eight words to a line.
Adver ts must be r d at publication office
as early as Thursday morning to appear in the follow-
ing week’s issue.

Marine Iron Works. Chicago. Catalogue free.

For logging engines. J. S. Mundy, Newark, N. J.

“U. 8.” Metal Polish. Indianapolis. Samples free.

Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Handle & Spoke Mchy. Ober Lathe Co., Chagrin Falls,O.

Combined Ink, Pen, and Penholder Carrier. Patent
for sale. M. Scougale, Fort Worth, Texas.

Improved Bicycle Machinery of every description.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Concrete Houses — cheaper than brick, superior to
stone. ‘‘Ransome,” 757 Monadnock Block, Chicago.

Machinery manufacturers, attention! Concrete and
mortar mixing mills. Exclusive rights for sale. ‘‘Ran-
some,” 757 Monadnock Block, Chicago.

The Norwich Line—New York to Worcester, Lowell,
Gardner, Winchendon and Keene, N. H. From Pier 40,
North River, 5:30 P. M., week days only.

The celebrated * Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chineCompany. Foot of East 138th Street, 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.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and page or number of question,

uiries not answereé) in reasonable time should

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.

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

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

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

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(7189) E. G. A. asks: Please say in what
number of your paper I can find instructions for mak-
ing a kite without a tail. A. Valuable illustrated articles
on the construction and flying of tailless kites will be
found in SCIENTIFIC AMERICAN, Nos. 20, vol. §5; 12, vol.
58; 10, vol. 70; 11, vol. 71; 11, vol. 74; 4, vol. 76; also
SupPLEMENT, Nos. 583, 1013, 1016, 1070. Price 10
cents each prepaid by mail.

(7190) W. H. asks: 1. In making the

could not the armature core be built of thin disks of iron,
extending to the shaft, or could the wooden sleeve be re-
placed by one of brass ? A. The armature core may be
built of disks of the softest sheet iron about one-twenticth
inch in thickness. These are sometimes perforated for
ventilation. The disks are to be separated from each
other by similar disks of thin paper or they may be oxid-
ized. This prevents eddy currents through core. They
may be keyed to the shaftor fastened togeiher by bolts.
No metal other than iron should be used in core, since
iron alone has magnetic value. 2. Has an alternating
current P. and N. poles ? It seems to me, if the current
were rapidly reversed, there would be no poles. A. The
poles reverse two or more times with every revolution of
the alternating dynamo, and no effortis made to name
them. 3. What is meant by consequent and salient
poles? A. Consequent poles are poles formed in the
length of a magnet, and alternating in sign. In fleld
magnets, salient poles are those projecting from the
main body of the field magnet.

(7191) D. K. writes: I wish to light a
6 candle power 9 to 12 volt lamp for about 4 hours per
night. I have 6 storage cells of 5 plates each, plates 6X8
inches. 1. How many Grove, Bunsen or Daniell bat-
teries would it take to charge the above ? A. Use15
Daniell or gravity cells, or 10 Grove or Bunsen. 2.
Which of the above batteries is the most suitable ? A.
Daniell or gravity. The others both give off corrosive
vapors and must be kept out of doors or in a box outside
of a window. 3. Would smaller plates in the storage
battery be better ? A. If the cellsare of any of the stand-
ard makes, they could be cut down to about half the
original size. To determine this, remove one pair of
plates from each cell and find the amperes the battery will
give as compared with full size. Then cut down the
plates proportionally.

(7192) J. J. R. asks: 1. What does a
dry battery consist of ? How is it made up? Give me all
the facts and what powders to use to bring out the elec-
tric spark. This must be a dry battery and a small one.
Give me the cost of its make up. A. There are no dry
cells, that is, cells containing only dry powders. The so-
called dry cells are usually Leclanche cells 1n type. They
are made with a rod or strip of zinc and a plate or cylin-
der of carbon. These are immersed in a paste composed
of a_saturated solution of sal ammoniac in water, into
which plaster of Paris, gelatine, or some other substance
is stirred till the liquid is held so that it will not run out
if the cell is upset. Ina sense it isdry. The cost de-
pends on size, materials and make-up. It is not possible
to give figures. See a valuable paper on dry cells in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1001, 10 cents.
2. Also give me a few principles of how to deal with
pyro-electricity of certaln minerals possessed with the

electricheat and form a brush glow spark. A. There are

eight light dynamo described in SuppPLEMENT, No. 600,

no minerals which give out electric heat and a glow
spark with pyro-electricity. Tourmaline, boracite, and
other minerals may be electrified by heating so as to at-
tract light bodies to their ends, in a manner similar to
rubbed sealing wax. Mica will glow in the dark on
beingsuddenly split, and a lump of sugar will do the
same on being crushed or cracked. A piece of card will
give out sparks on being torn asunder in the dark. See
S. P. Thompson’s ** Lessons in Electricity,” Pp. 77-80.
3. Also if magnesium wire can be used possessed of heat,
and can be controlled. A. Magnesium ribbon is burned
in alamp invented for that purpose, with full control.
Apply to some dealer in physical apparatus.

(7198) A. J. C. asks for a recipe for mak-
ing white metal. A. White metal is made by a num-
ber of formulas. It depends upon the use to which
it is to be put. Try the following: Tin, 9 ounces; lead, 2
ounces; antimony, 1 ounce; bismuth, 2 ounces.

(7194) R. H. D. asks: How can I fasten
cloth to brass or zinc ? A. Use equal parts of pitch and
gutta percha melted together and used hot. The follow-
ing formula has also been recommended for the purpose:
Gutta percha, 16 parts; pure, unvulcanized rubber, 4
parts; pitch, 2 parts; shellac, 1 part; linseed oil, 2 parts.
Digest the rubber in the linseed oil; melt the gutta
percha, pitch and shellac and add the digested rubber.

(7195) E. A. B. says: Please answer the
following in your query column : In using a Baume hy-
drometer for acids at 60° F. in a diluted solution of 2 or 3
per cent acid, what is the variation of the hydrometer
reading when the thermometer reading in the solution is
over 60° up to 80° or 90°, for instance ! A. The small
amount of acid in solution 2 or 8 per cent will change
the density of the water very little. The density of a 5
per cent solution in pure water is 1°033. Hence the
change of hydrometer reading is practically that which
is produced by change of temperature, and this is very
little for a change from 60° to 80°. Not as much as 1
on Baume’s scale. The temperature was not considered
in making the Baume scale. You can eagily determine
the matter experimentally. Bring your liquid below 60°
and heat it very slowly, stirring to keep it uniform in
temperature shroughout. Observe both thermometer and
hydrometer and record the readings of hydrometer for
temperatures from 60° to 80° or, in fact, as high as
you need in your work. You will then have a table of
corrections for your hydrometer.

(7196) N. E. S. asks: Will you please
publish, in *“ Answers to Queries” in SCIENTIFIC AMERI-
CAN, the formula for making the hectograph ? I have
been a reader of this valuable publication for over three
years past. I have noticed this formula in one of my
papers, I think, but, as some of my papers were acci-
dentally destroyed, I lost the formula. A. Formulas for
hectograph compositions are given in our SUPPLEMENT
numbers 438, 1092 and 1110, which we can supply at 10
cents each.
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TO INVENTORS.

An experience of nearly fifty years, and the prepara-
tion of more than one hundred thousand applications
for patents at home and abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled 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 per-
sons 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 €xtensive facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

AUGUST 17, 1897,
AND EACH BEARING THAT DATE,

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

Abrasivematerials, ap'})l{’ln , W, L Kann........ . 588,441
Accumulator battery, H. Sherrin....... 588
Acid and making same, Lrimethylbenzyl uric. E.

L S o0 agRnRaaaooE0000 BO00000B006EA30aC000 588,412
Adding machine, C. H. Bigelow.. .. 588,260
Adding machine, W. J. Ensworth. . . 588,409
Advertisements, machine for exh

e, H. L. TS.. 588,172

Air compressor, I. H. § 588,296
Alarm. See Burglar alarm,
Animal trap, W. McWhirter . 588,167
Anvil, guide, J. L. ’I‘homson 5 . 585,505
Ash conveying a paratus\ J. Weber. .. 988,518
_LutoEraphic register, T. K. Schu'mer .. 588,359
Autoharp, Taylor & Eschemann 588,366
A xle lubricator, railwa; ‘y . 588,247
Bag or purse frame, Hiering & 1<‘u11er .. 588,334
Bal e tie, C. C. Warren ................ . 588,514
Ball float, G. B. MOOT€.....ccoouuuureeeriennnsseiennne 588,461
Bar. See Bicycle handle bar. Spring bar. Veloci-

pede handle bar.
Batteries, apphcatlon of solar heat to thermo, H.

C. Re; .. 588,177

attery. >

edclothing retamer C. F. Heath 588,427

ed fastening, S. egester 588,475

edstead, M. 8. Keeler. ......... 588,44
Beer pipe cleuner. E F. Gaynor 548,418
Bicycle, C. R. Harrls . . 588,
Bicycle, J. C. Raymond..... . 888472
Blcyc e brake, Steele & White.. 588,5¢

e fork crown cover plate, 'C.’S.Smith.......

u,,y C

588,1
Bicycle gear ease, H. J. Buell................ 124, 588,394
Bicycle guide and lantem bracket F. (} Smith.... 588,49
Bicycle handle bar, adjustable, J. J. Rexroth. ..... 588,24
Bicycle or vehicle brake, k. Ecaubert ........ . 588,27
Bicycle stand, A L &IG. A. Banker. . .. 588,376
Bicy stand, H. K. Porter......... 588,291
Bicycle sup ort G.H. Wilhams 588,542
3icycle, trolley, R. T. Oney. 588,46
Bicycle valve, .]‘ A.Steurer 568,364

Bicycle wheel, G. Hayes
Block. See Fuse block. Pulley

Blower or exhauster, D. R. Ward....

.. 588,513
Blower, rotarz T. W, Gre .. 588,329
3lowp1pe, Van Slyke. . . 588,200
Bolt or wire cutter, R. .. 588,187
Bottle, A. Bourke......... .. 588,216

Bottle, G. T. Fitzgerald
ottle and sto Per therefor.J H S rin ﬂeld
e able. s

ottle s opper, 5 er
ottle stopper lock, (g
ox. See Journal box.

box.
Bracket. See Clam

bracket.
Braiding machme, .V. (:‘vl'ou;l)3
Brake. See Bicycle brake. icy

brake. Car brake. Vehicle brnke
Brake and fender, combined A H. Wheeler......
Brush, clothes, R.T. Hewlett................... .
Burglar alarm, alectric. C Coleman (reissue)..

Tcoceseasssssscsoassce

Burial casket, C. A. Ruebeka

© 1897 SCIENTIFIC AMERICAN, INC.

2 | Gearing, changeabl

2 | Glass, mouiding, H. Brooke

Burner. See Gas burner. Hydrocarbon burner.
Petroleum buruer. Regenerative burner.
Burring naphtha, etc., apparatus for, W. Solomin 588,191
Cnlculator, ready, C. F. & C. K. Christopher........ 588,128
Can. See Varnish can.
Can capping machine, M. E. Howard 588,337
Can opener, E. E. Robbins....... ..
Canceling stamps and aﬂixin
ters, machine for, J. T.
Cane splitting machine, G. A W
Car brake fordnclined railways, G. G Bittner
Car oouphng. automatic, R. D. Green.
Car door, A. G. Steinbrenner...
Car fender, T. R. H. Johnson.
Car fender, L. Mercier
Car fender or guard,tramway, E. S. Wilkins..
Car running L;enr. mme. L. R. ﬁ‘aught .......
Car step, F. G. Brubaker.........ccccoevieeiiennsnnes
Car step, revolving extension pnssenaer, Gnr-
tang & Rickert
Car window, railway, S. S, Bradsha
Carbonizing machlne, A.H. E; 1
Carbureter, D. Bes
Card, p acking and displa achs
Cardin g engme cover Dobson & Bro
Cartrldg endall.......coeennennns
ee Bicycle gear case.

F=
@

3
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Cash register and recorder, T. Carney. o0 3

Casket handle, O. Zauche 588,210
Casket handle holder and ad uster. E. A. Yocum. 588,209
Cementing device, G. A. Watkin 588,517
Chain bucket, A. W. Robinson 588,531

Chair. See kX 'olding chair. Rall chmr
Chamber vessel attachment,

Weston
Checkrein hook, A. W. Laughlin.
Chimney cowl, F. W. Simmons. .
Cholcolate drops ‘machine for dif DI

H. & G.M.G.

W. Duil

Churn motor, A. B. Talbot
Cigar wrapper cutter, E. Robards
Clamp. See Rail c]nmp ‘Wire clamp.
Clamp bracket, M. E. Crowell.........c.ccceeeeee cuuee
Cleaner. See Beer pipe cleaner. Dish cleaner.

Rake cleaner.
Closet. See Water closet.
Clothes wringer, W. A. Lippold.... .............
Coating sheet metal plates, apparatus for, Rob-

ert8 & Stoddard..........ccoeiiiit tiieiiiine oo
Coffin raising or lowering device, J. H. Zook o0
Colors, develo) Eing azo, A. Weinberg
Column or other structural suppo

Poindexter.......

Comb, See Currycomb.
Combination lock, C. D. Logan
Combustion englne, A. G. Pace.......
Condenser, steam engine, \V T Snell.
Conveyer, C. Thompson.................
Coop or crate, foldmg. O.Terr;
Copying device, manifold, F.
Corkin

. Bacon
machine, Flower & Cousins.

Corset fastener, F. Carlson............ccceeeeeenn... 588,217
Cover supg{)rt box opener, hammer and stamp
eraser, DObSON .eovveiiiiiniiiiniiisiais 588,407
Coupling. See Car coupling. Pipe coupling. Thill
coupling.
Culinary utensil, C. R. Jones 588,410
Cupboard, F. C. Geiger. 588,134
Current generator, dire 588,214
Currycomb, L. Powell 588,351
Curtain adjustable, G. G. F. Bosweil. .. 588,39)
Curtain tixture, T. H. Lloyd...... .. 588,454
Curtain fixture, E. A. Roberts veee. 588,244
Cushion. See Pneumatic seat cushon.
Cutter. See Bolt cutter. Cigar wrapper cutter.
Cycle, B. F. Shurz.......cco.ooiuieiiniiinieineeiinnens 588,361
Cycle driving mechamsm, ‘W. H.Trengrove. 588,198
Cylinder lock, W. H. Taylor................. .. 588,196
Dental enginé uttachment. F W. Ketner.. . 588,444
Desk lid support, B. E. K {)p 588,
Dish cleaner, R. M. Daniels 588,219
Door indicator, H. Hinckley. 588,149
Door or window sash. S. J. . 588,

Drier. See Tobacco stem dner
Drill. See Grain drill.
Dust from air, apparatus for separating, J. E.
Mathewson......... . veceieiiiiennennnnns
Dye, bluish scarlet, I. Rosenberg..
Dye, brown substantive. 1. Rosenberg
Dye, gray, A. Cobenzl...................
Dye, mixed substantive, 1. Rosenberg
Dye, reddish violet, I. Rosenberg..
Dyeing, V. G. Bloede. . ............
Dyeing anilin black, V. G. Bloede .
Dynamo, motor or rotary transformer, multipo-
lar, S. H. Short.
Eaves trough hanger, D. P. Isham. 0000
Electric contact device, D. S, Shall ergel
Electric currents, method of and apparatu
multiple rate meterm for, E. Oxley.

Electric furnace, G almot............ I
Electric generators or motorsl brushf{ holder sup-
port for, S, L B RE 0000060 ,490
Electnc herb pad, A. Ro del. .. 588,
Electric lights, carbon holder for, O. S. Moss...... 588,233
Klectrical apparatus, protective appliance for, A.
S, Williams.......ooiiiuuiiiiiineennnns

Electrical conductor, J. DD. Bishop..... 5

Electrolytic apparatus, E. meach Jr

Ele(i{tl‘ﬁ]ytlc process and apparatus therefor, C.
ellner.. .o

Turner. .
Enamel, dev or _sup
applymg. W. C. Dege! lman
Engine. See Combustion engine. Fire engine
eat engine. Rotary steam engine

Engines, brake wheel for hoisting, G. S Binckley. 588,261
Exercising device, k. P. Perkins.................... 588,350
Extractor. SeelPen extractor.

Eyeglasses, Prudden & Jensen...................... 588,175

Fabric. See Stiffening fabnc
Fan attuchment C. E. Mayo..
Faucet, R. Rowe..............
Feed water henter. locomotive.
Feed water purifier, A

Feeding mechanism,
Fence, combined hedge and wire, D. W. C

Fence post, H. Taylor..
Fender. See Car fender.
Fire engine, electric, G. W.
Fire escape, A. Boemmel.....

Kire screen, J. H anecotte . 588,146
Flush switch, L. Heck.......... .. 58842
Folding chair, 5 A Matthews.. .. 588,159
Folding knlfe. fork or spoon, k. Praunegger ...... 588,174

¥rame. See Bag or purse frame. Pocket book or

bag frame.
atherer W.J. Thomas..
or power, ap&ar&tus for
gaseous, S.
Furnace. See Electric fu
Furniture, F. A. Woods......
Fuse block, H. A. Sinclair...
Game apparatus, J. R. Brennan.
Gas apparatus, J. Leede..........
Gas burner, dry oil, C. H. Wes:
Gas from carbids, genemtlng, E ¥ Mackusick.
Gas genemtor ,acetylene, F. Simonson....... ..... 588,535
Gas eatmz burners, reizu]sting contrivance for,
Gate See Hinge roller gate. Railway cattle gate.

Water wheel cylinder gate. Water wheel reg-

ister gute.
Gate, E. Brandenbur

Gate, J. F
Gauntlet, lt I-{ar

Gearing, planetary. W S. Rogers..
Generator. See Current generator
tor. Steam generator.
Glax;; arncles. apparatus for manufacturing, H.
IO

Gas genera-

, H. H. Pitt........

Gold and 1ilver or other
their ores, separating, . Rodes..
Grain drill, C. H. Pelton..............
Grain drill gearing, C. H Pelton.
Grate, . Church
Grater, nutmeg, R. J. Wiiliams,
Grinding machine, automatic,
Gun, gas operated, Benet & Mercie
(.m;}s ]eve{ locking mechanism for lever, T. G.
T T O T e ey ypampapars
Gypfsnnli( rock to imitate marble, treating, G. W

recious meta]s from

Hammer, mechanical or drop, C. Gruber.
andle. See Casket handle.
anger. See Eaves trough hanger.
Harness work, setting tool for,
Harrow, disk, Bissell & Thomson
Harrow, ndmg, Sturgis & T'aylor
H arvester shock binding and ejectlng me
. Piatt.
Ha.t brim stiffSuing m:
Hat, sunshade, R. Ra

. L. Thomson....

ine, 8 W%

Heat’ eng
See Feed water heater.

Heater.
Hinge roll

Water heater.

er gate, J. ASKeW......coovieeiien vannnaen
(’,‘o’ntmued on page 142.)
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Booertisements, RS e, ARMSTRONGS PIPETHREADING | ELECTRICITY

ORDINARY RATES.

Inside Page, each insertion, = 73 cents a line
Back Page, each insertion, - - $1.00 a line

¥ For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. ’l‘hls notice shows the width of the iine.
and is set in a% te type. Engravings may bead adver-
tisernents at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must
received at Publication Office as early as Thursday
momlng to appear in the fullowing week’s issue.

00D or JNETAL WORKERS

without steam power can save
time and money by using our

FootandHand PowerfMachinery

SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

OWER & FOOTI SHAPERS,PLANERS DRILLS,
I ES lMACthE SHOP OUTFITS. TOOLS
! AND SUPPLIES. CATALOGUE FREE

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI. O,

SOMETHING NEW AND GOOD
HALL BICYCLE STAND

For Cleaning, Adjusting or Exhibiting Bicycles

SlmPle. light, durable, and can be folded in
small space. Readily adjustable to any make
of wheel. All parts of wheel accessible.

Saves back-breaking labor in cleaning.

Price $1.25. Send for circular. Liberal
discounc to dealers. JManufactured by
WALWORTH MF

20 OliverSt., Boston. Mass.. U.S.A.

Williams

SOLD EVERYWHERE.

ms’ Shaving Stick, 25 cts.

Geguine Yankee Shaving Soap, (0 cts.

Luxury Shaving Tablet, 25 cts.

Swiss Violet Shaving Cream, 50 cts.

Jersey Cream ('I'oilet) Soap, I3 cts.

Williams® Shaving Soap (Barbers’),
6 Round Cakes, 11b.,40cts. Exquisite
also for toilet. 'i‘nal cake for 2c. stamp

THE J.B.WILLIAMS' CO.,
CLASTONBURY, CONN.
1I%)ON. 64 GREAT RUSSELL 5T.W.C SYDNEY,16/ CLARENCE ST

TWO PATENTS FOR SALE. ...

ble Bicycle Patents ever known. One in use worldwiae;
other, wonder of the world. Acetylene. Box 773, New York

Most

T RANSI’I‘S AND LEVELING INSTRUMENTS.

PLUMBERS' IRON LEVEL ™'inoubic

_ e B Special
device
giving

s«'. l—l X
i B rise and

fall of
wu piping. Price $2.25. Size 12 inch. For book on the level

C. F. RICHARDSON & SON,
r. 0.-Box 977, ATHOL, MASS,, U.S.A,

Water Emery
Tool Grinder

Has no pumps, no valves. No
piping required to supply it with
water. Always ready for use. Sim-
lest 1n construction, 1:0st efficient
n operation.
§# Send for catalogue and prices.
W. F. & JNO. BARNES CO.

1999 Ruby St., Rockford, Ill.
“Queen” Builder's Transit
$100

IMPROVED TRANSITS AND LEVELS

Graduated entlrely on our large divid-
ing engines. Special award at World’s
Fair. All kinds of Engineering, Sur-
veying and Drafiing Instrumen s and
Materiais. 220 p. Illustrated Catalogue
mailed free only if this ad.is mentioned

QUEEN & CO. I
1011 e tnn s Bhil adeiphin

ACETYLENE APPARATUS.-—-ACETY-
lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with fuli illustrations, the most
recent, simple, or home madeand commercial apparatus
for generating acetvlene on the large and small scale.
The gas a8 made for and used by the microscopist and
student; its use in the magic lantern. The new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1037.
Price 10 cents. 'T'obe hud at office.

Hot air motor, W. Trewhella........................
Hub shield, A. P. Morehouse... 5
Hydrocarbon burner, J. Leede.....
Ice cutting apparatus, E. K. Brown..
Indicator. See Door indicator. 1'im
ing mdlcator Watch winding indicator.
Indicator, A. H. Walker
Iron. Seé Switchi 1ron
Irrigator, tree, H. K|
Jack. l?ee Lifting jack Scaffolding jack. Wagon

jac
Joint. See Rule joint.
.lo#mal box, .lohnlston & Wainwright..............
kiln

Knife. See Foldin,
Knitting machine,
Ladder, fruit picking A. Cole........
Lamp, bicycle, W. 8. & C. H. Miller....
.amp holder, incandescent, C. H. Otis
Lamp or lantern, W. Thqr:
Lamp, street gas, C. R.
Lamp wicks, raising mechanism
draught, W. H. Ginder.
Land roiler, H. T'aylor
Leather dressing machine, morocco, H. A. Qulg-

506
588,319

.. 588,140
583,194

. 588,471
,lftlmz jack, R. Baker........ .. 583,212
Lightning arrester, C. C. Chesney 588,420

588,378
ore...... 38,277

sine holder, Bean & Cool

Loading or unloading maehine. F. O. Kilg

Lock. See Bottle stopper_ lock. (,ombmatlon
lock. Cylinder lock. Nut lock. Oar lock.
Sash lock. Switch lock. Trunk lock.

Loom shuttle box operating mechanlsm. B.

Smith
Loom shuttle cop skewer, C. F. Roper..
Lubricator. See Axle lubricator.
Mail catchlng and delivering apparatus, W. L. G.
Maltﬂ{)ln g G. Toepfer.
Manhole and cover, J.'T. Cullen
Matches, Baratus for autom atlcally ﬁllmg

boxes with, V. Carassale..
Mechanical movement, W. H. H. Knig| ht
(Medical.) Apparatus "for treatment of di

CUTTING- OFF MACHINES
Both Hand and Pow

Sizes 1to 6 lnches
Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises.
.. Pipe Cutters. Stocks and Dies

THE ARMSTRONG MFG. CO.
Bridgeporf, Conn.

muou" HUTOMATIC GREASE ﬂUP

It has beveled leather washer which insures

ghl joint and smooth workmg.
Was er can be expanded by adjustin, _
screw. The sgrlng and plunger are contro) led 4
by the thumb nut on top of cup. The feed
is regulated by screw. ese excellent fea-
tures are leaders of others.

If you are interested, talk to us.

AMERICAN INJECTOR CO.
331 Congress Street, W., Detroit, Mich.

GATES ROCK &
ORE BREAKER,
Steam Qre Siamp,
llmmg Machinery,

50 years experience as builders.
GATES IRON WORKS,
Dept. C, 660 Elston Ave., Chicago,

Machi

Design; i ive and
Marine Eugineering; Mlulng, Mechanlcll and
Architectural Draw'g; Architecture; Plumbing; Po
Railroad, Hydraulic F
Municipal, 3' cou HsEs & Bridge |
Engineering; Surveying and Mapping; Sheet f3
Metal Pattern Cutting; Metal Prospecting; [
Bookkeeping; Shorthand; English Branches.
Al
anzee” GUARANTEED SUCCESS.
Fees Moderate, Advance or Instaliments.
Circular Free; State subject you wish to study.
Iaternstional Correspondence Sehools, Box 942, Seranton, Pa,

MICHIGAN COLLEGE OF MINES

A State technical school. Practical work. Special
facilities for men of age and experience. Elective sys-
tem. 45 weeks a year. N on-resident tuition $150 a year.
For Catalogues, addres

DR.M E WADSWORTH, President, Houghton, Mich.

‘WASHINGTON, D. C., Bliss Building.

Bliss School of Electricity

The only institution teaching practical electrical engin-
eering exclusively. Laboratory equipment excellent.
Courses open October 1st. Catalogue on appllcatlon

[CATALOGUES FREE T0 ANY ADDRESS

. Sanche
See Windmill.
Milling machine, C. E. Van Norman................
Mould Ing tits, device for facilitating making and
sharpening, W. Ross
Mop holder and wrmner, G.G. S
Mop wringer, W. E. Grigg......
Motor See Churn motor Hot

DI

er
Vlowlng machlne bunching attachment, J. M.
Doddridge

Musical box L Hossly.........
Nail machme. wire, E. S Morton
Nails, machine for making contlnuous lengths

of wire, L. F'rechette..................ceoeuunnnn.. ,137
Needle for weaving cane fabrics, E. G. Watkins 588,515
Nut lock, D. C. Benjamin ,314
Nut lock, Ka Vear Glbbs. .. 588,338
Nut lock A. ereault . 588,346
Our, M. F. Dayvis. ......... 588,220
Qar lock, Lofberg & Mcln! 588,455
Oil extracting apparatus, Vauchey

................ 588,299
ng... . 588,445
Operator’s seat F. Bell.. o0 b3
Ore concentrator, L. M. . 588,252
Overshoe, A. F. Marsh.................... ,158
Ownership indicating device, C. F. Steel........... 588,537
Oyster or clam tongs, automatic, Steeves &

StEWAI. ..iiiuiitieeniieeecnseacsoessoncsnsasnenns ,539
Package fillling aPparatus. W. E. Nickerson....... 588,168
Pad. See Electric herb pa
Paper box, J M. Guilbert............ccoeeeinin s ,423

Paraffin vessel, M. A. Emerson..
Pasting machine, W. B. Howe.
Pen extractor, J. R. Adams..
Petroleum burner, H. Kretschmann. .
Jhosphates, treatment of, G. De Chalmot ..
Pick, miner’s, Kelso

E’lpe See Blowpipe.

Pipe bending machine, H. E. Fowler
Pipe coupling, A. W. Finlayso .
Pipe. machine for making splral riveted, L. W

Noyes

Pipe.wrench, H. H. Sauer
Piston, B. F. Wilson..
Planter, J. D. Schofield. .....
Planter, check row, W. L. B .
Planting implement, W. S. Blais
Pneumatic seat cushion, L. L. Petet!
Pocketbook or bag frame, C. Hiering.

Popcorn popper, N. Rossi ,ISh
Post. See KFence post.
Power converting mechanism, B. J. Ross.......... 588,481
Precious metals from their ores, separating. G.

B ) -T-17 117: ) ¢ D 588,204
Press. See Printing press.
Pressing device, 1. N. Bundren. . 588,125
Pressing machine, tailor’s, A. N. Bresel.. %.:2317

Printing machine, Meisel & Chapin

Printing press, W. Scott

Printing press, flat form rotary

Pulley block, G. Agobia;

Pulley coverlng, B. C. Mor

Pulp grating machme, J.

Pump, S. M. Chas

Pump valve sprlng, J. E. Mathewson

Punch and numbenng and dating devu,e, tlcket,
W.C. Down n,

Radiator, W . 588,312
Rail chair, J. E "Sho e......'. 588,360
Rail clamp, guard, H. Morris.. 588,164
Rail, detector, S. H. Stupakoff. , 588,503
Railway cattlé gate, Westmoreland & Strange.... 588,303
Railway cattle guard, B. k. Par 588,171
Railway, eleetric, R. M. Hunter 588,528
Railway rail bond, electric, V. E 588,435
Railway signal Sawyer & Perle 588,358
5 588,410
. 588,467
Railway system, electric, Claret & Vullleumler 588,396
Railway system, electrical, W. B. P 588,176
588,541
Rake cleaner,w H. Green.. , 330
Receptacle for plastic or other materials, R.
1.0 0580 0B000R000000000000000000000 S00000000T 588,545
Recorder. See Speed recorder.

Recording instrument, W. Thomson.
Reel for dress facin 8, ribbons, etc.
Moore..
Refngerat 5
Refrigerator car ventilator,
Regenerative burner, Gordon & Swift.
Register. See Autographic register. Cash regis-

ter.
Registering device, T. J. Houck............... 5
Rheostat controller, automatic, R. Wilson.
Riveting tool, hand, J. L. Th 50
Roliler S"ee Land roiler.” Separating and husk-
n|
{olhng mill feed table, S. V. Huber
totary steam engine, J. Davenport.
Rudder, A. Viert.
tule and circle marker, combination tape, J. £

Rule jolnt C.E ecker........
Sacchariné julces, apparatus for
Wilkinson......

afe, J. W. Peck
Sander, T. F. Reilley.

ash fastener, J. Weathers..
ash lock. C. T. Redfield
aw machine, sweep or shaping, A. Waechter.
caffolding jack, . Manning..
cale, computing, W R. Dunn.....
creen. See Fire screen.

cythe heel and fastener, E. E. Wilson............
eal, E. J. BrooKs..............cco.....
3eal, bottle, C W. Davidson

eat. See Operator’s seat.
eed distributer, W. Taylor

5525858
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Cool=1ews!

Everything you want to know about
every Tool you can think of. Our
new 1897 Tool Catalogue is a veri-
tabie Tool Encyclopedia. @A com-
plete Tool List for Metal Workers

and Mechanics of all kinds. Hand-
somely bound in cloth, express paid
on recel{»t ot $1.00. Money paid for
book will be refun, with first or-
der amounting to $10.00 or over.

Montgomery & Co.

MAKERS AND JOBBERS INn FINE TOOLS
105 Fuuron Street, New York City.

h‘l‘[)0|_,
CATDGUE

Bl

w lﬂﬂ\m 0
ey

eparating and huskmg rollers, A. Rosenthal.
ewing machine, buttonhole, ii‘. F Raymond,
ewing machine clutch, J. H % 5
ewin, maclnue thread cutt; ng

Shaft varlable speed, counter, Reeves & Hood..
Shawemnsi wh eat grinding rolls, mac hine for, T,

......................................... ,496
Sheet metal working machine, James & Rust..... 588,436
Sheet separatm]g and feedlng machine, pneu-
e ger .. 588,451
Shelf. G. AW .. 588,519
Shlnyle. metallic, L H. Montross .. 588,161
Ship’s port ventllator, D. R. R .. 588,
shoe horn, W. H. Lewis.......... . 588,156
Shower, overhead, W & J. Boe . 588,262
Shutter fastener, £. Axthelm....... . 588,375
Shutter fastener, window, C. . 588,463
Sieve. ash, M. 1l . 588,335

Sifting machlnes. cuton' conveyer for
Pease

USE OF HOT AIR IN DRYING.—BY E.

M. Cook. A paper in which the author demonstrates the
great economy of the useof hot airoverthat of steam for
drying many materials, especially those in lumps gram,
or powder. “With 3 illustrations. Contained ln Sc
TIFIC AMERICAN SUPPLEMENT, Nos. 1022 a
Price 10 cents each. To be had at this omceand from all
newsdealers.

SCREW - CUTTING DIE HEADS
SELF-OPENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over “others,” viz.: Theyare
smaller, stromzer. more compact, have no
levers rrlnz, cannot be clonged by
chlps. are a, ays rellable. and the prices
arer or descriptive circu-
lar “S A ” Our dle eads are furnished
in sizes suitable for cutting threads from
No. 17 vnre gauge to 6 inches diameter inclusive.

GeoMETRIC DRIiLL Co., WesTviLLg, Cr.

CHAS. CHURCHILL & CO., London. England,
EUROPEAN AGENTS:} Wi |1, CHILD & BENEY, Vienna, Austriar

€yelet Machines,

We can furnish the Latest Improved Eyelet Machines
for making shoe eyelets and special eyelets of all
descriptions. We are also builders and designers
of Special Wireworking Machirery.

¥~ Send for Circular.

BLAKE & JOHNSON,
P.O.Box7, WATERBURY, CONN., U.S.A.

DORMAN’S
VULGANIZERS

are useéd all'over the world.

Exclusive Manufacturers of Steam Ma-
chlnes for Rubber Stamps. We also make
y Heat Vulcanlzers. Complete outfits
from $10to $1,000. All Stamp and Stencil
Tools and Supplles Brass and Steel Dies
for all purposes. Sials, Engraving and
Die Sinkmg of all kinds. 'Established 1860.
Printing Presses, with complete outfits,

from $1to $100. §F_ Send for Catalogues.
‘THE F. W, DORMAN
121 E. Fa.yette St., Baltimore, Md., U. S. A.

Good Taste

in the selection of Hardware adds to the pleas-
ures of home. A selection from ¢‘Sargent’s
Book of Designs’ means that the best has
been chosen. A copy of this book sent free
upon_application to SARGENT & Co., 37 Cham-
bers Street, New York.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illumin:unt, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments pertormed with it. A most valuable series
of articles, giving 1n complete forin the particulars of
this subject. Apparatus for making the gas. Contained
i SCIENTIFIC AME RICA\' SUPPLEMENT, Nos. 99N,
1004, 1007, 1012, 1014, 1015, 1016, 10222,
1035 and 103N, 'I'he most recent apparatus of siu-
ple and more elaborate type described and illustrated
in special acetylene Supplement No. 1037. Price 10
cents each. I'o be had at this office and from all news-

dealers.
ELL DRILLING MACHINERY.

i\ 'MANUFAC TURED BY
\ WILLIAMS BROTHERS.,

\ ITHACA, N.Y.
| MOUNTED OR ON SILLS,FOR
“ DEEP OR SHALLOW WELLS, WITH

STEAM OR HORSE POWER.
SEND FOR CATALOGUR
~ADDRESS WILLIAMS BROS.ITHAGAN.V
Can be used either horizontally or verti-
cally or at any angle. That's the great
:oint in the

VAN NORMAN ‘‘DUPLEX’’
MILLING MACHINE

it saves time, tools, and fixtures, and will
be found a boon in every up-to-date shop.
Produces the most accurate work. Simple,
serviceable, and satisfactory in every way.

Waltham Watch Tool Co,, Springfield,Mass
THE TIN PLATE INDUSTRY IN THE

Onited Stiates.—An interesting paper, showing the ex-
traordinary development. of the tin plate industry in
this country, and the serious competition into which it
isnow entering with the British industry. With 18 illus-
trations. Com‘uned in Scrk \TlF‘lC AMERICAN SUPPLE-
MENT, N0os. 1019, 1020, 1021. 1022 and 1023.
Price 10 cents each, or 50 cents for the series. ‘1‘0 be had
at this office and from all newsdealers.

DYNAMOS
For nghtln_g a_nd_ Plsadtoi.a)g
5011 m =

100light - - - 1300
MOTORS
.$l5 % h.

; i
Storage batterles and

ropel er wheels
for bosts. EVANS | fec'rn 1CC
61 and 63 N. Ashland Chicago, 111,

© 1897 SCIENTIFIC AMERICAN, INC.

HOUTS AUTOMATIC TELEPHONE SWITCHES

Some of its advantages: 1st. It is sirictly
automatic. 2d. It completely does away
with the * manua)”’ switchboard. 3d. Con-
nection between subscribers is direct and
instantaneous. 4th. No central office ope-
rator to hear, delay, or interrupt conversa-
tions. 5th, Uniform and uninterrupted
service at all hours of day or night.

0@ This appliance i8 sold outright or
leased, at option of customer, and fully
guaranteed

Send for illustrated circular 8. A. to
outs Automatic Telephone Swntch
Co., Parker, So. Dakota, U. S. A.

THE CHICAGO DRAINAGE CANAL.—

Description of a great engineering work undertaken to
Evevent the contamination of the city’s water supply.
ith 6 illustrations. (onuuned in SCIENTIFIC AMERI-
N SUPPLEMENT. No. 17. Price 10 cents. 'I'o be
lmd at this office und 1'r0m all newsdealers.

Buy Telephones|

THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran-
tee and instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
2650-254 South Clinton St., Chicago.
Largest Manufacturers of Telephones

ezclusivelu in the United States.

The Berkefeld House Filter.

The only Filter Removing Typhoid and Cholera
Bacilli. Tested and indorsed by many
leading authorities in Europe and Am-
erica. Itgives a continuous flow of fil-
tered water, absolutely free from germs.
It is easily cleaned, as all impurities re-
main on the surface of the fitering

cylinder. Cylinders can be sterilized by
_ boiling in water for one hour. Send for
circulars and irices to the Berkefeld
b Filter Co., 4 Cedar St., New York
See IUus. Article in Scientific American, June 23, 1894.

PORTABLE SINGLE RAIL SURFACE

Railway. —Details of construction and description of
rolling stock of a new system of portable railway which
may be laid upon ground that hus received no special
prep.tratlon for its reception. With 19 illustrations.
( ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

1014. Price 10 cents. To be had at this office and from
all newsdeunlers.

Experimental Science

By GEO. M. HOPKINS.

17th Edition Revised and Enlarged.

EXPEP\IMENV
SCIENCE/ ‘

840 pages.
beautifully bound. Price in cloth, by mail,

782 fine cuts. substantially and

$4. Half morocco, £5.

This splendid work is up to the times.
It gives young and old something worthy of
thought. It has influenced thousands of
men in the choice of a career. It will give
anyone, young or old. information that will
enable him to comprehend the great im-
provements of the day. It furnishes sug-
gestions for hours of instructive recreation,

Send for illustrated circular and
complete table of contents. . . .

MUNN & CO., Publishers,

Office of the . . .
SCIENTIFIC AMERICAN,

361 BROADWAY, - NEW YORK.
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The Tochoo-Ghemital Ressinb Dook:

Containing Several Thousand Receipts, covering the
Latest, most Important and most Useful Discoveries in
Chemical Technology,and their Practical Application
In the Arts and the ndustries. Edited chiefly from the
German of Drs. Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller and Heinzerling. With additions b,
William T. Brannt, and William H. Wahl, Ph.D. (Hei d.),
Secretary of the Franklin Instltute. Philadelphia Illus-
trated by 78 engravings, one valume. over pa,

egantly bound in scarlet cloth, gilt, closely pr
ed, conta ning an immense amount and a great varlet,y
of matter.

Price $2.00, free of postage to any address in the world.

8§~ A circular of 32 pages, showing the full Table of Con-
tents of this important ok sent by mail free of posuwe
t%mu one in any part of the "World who will Jwrnish
address.

8~ Our New and Revised Catalogue of Practical and
Scientific Books, 91 pages, 8vo., and our other (,ataloouea,
the whole covering every branch of Science applied to the
Arts, sent free and free of postage to any one in any part
of the world who will furnish us with his address.

HENRY CAREY BAIRD & CO.,

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U.S. A.

Ready September 15t, e

MAGIC |

Stage Illusions and Scientific Diversions
Including Trick Photography.

COMPILED AND EDITED BY
ALBERT A. HOPKINS.
WITH AN INTRODUCTION BY
HENRY RIDGELY EVANS,

Over 500 pages. Over 400 illustrations.

This is a new and unique work on magic art. It con-
tains exposés of the sleight-of-hand feats and
{llusions of the most famous conjurors of modern
times. It is profusely illustrated with over 400
engravings. The subjects treated include interest-
ing Biographies of Celebrated Conjurors, the Mys-
teries of Modern Magic, Ancient Magic, Science in
the Theater, Automata, Curious Toys, and Photo-
graphic Diversions. The very latest developments
in each line will be given. Thus, under photography
the projection of moving pictures is taken up for
the first time in book form.

An illustrated circular of this work is now ready, and
will be mailed on request to any part of the world.

The book will be sent, postpaid, on receipt of B30,

MUNN & CO., PUBLISHERS,
361 BROADWAY, NEW YORK CITY.

HAWKINS' NEW CATECHISM OF ELECTRICITY
A PRACTICAL TREATISE

3 for Engineers, Electricians

Wiremen and Amateurs. 550

Paqes, 300 ilustrations, bound

eather, pocketbook form,

gold titles and edges. Strict-

Poatpaid,
& Co.,

ly ¢ Up—w-Date 7
.00. AUNEL
D63 Fifth Avenue, New York.

MODEL WORK

We are prepared to assist the trade and inventors in
solving mechanical problems, also manufac-
turing models and stock.
CENTURY MACHINE CO., 576 W. Broadway, New York

Complete outfit of modern machinery and tools.

WOODEN TANKS.

4 | For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
: La. Red Cypress Wood Tanks a specialty.
—_ W, E. CALDWELL CO.,
217 E. Main Street, Louisville. Ky.

IT COSTS NOTHING TO TRY!
All steam users can save time
money and trouble with the

simplest, safest and most
satlsfacto"htra in exist-
TZ

A\ ence—the
- EAM TRAP
e Guaranteed never to
FT wear out. Look at the
I

cut and see how it’s
done! Pay me what
you save in coal for
one year and Pll furnish the trap free §F See illus.
notlce Sei. Am. July 31, 1897. Sole American Mfr.

Wm. S. Haines, $136 S. 4th St., Phila., Pa.
ELECTRO MOTOR, SIMPLE, HOW TO

make.—By G. M. Hopkins. Description of a small elec-
tro motor devised and constructed with a view to assist-
ing amateurs to make a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or aniv machiue requlring not over one man pow-
er. With flgures. ontamed in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be
had at this office and from all newsdealers.

SO SIMPLE A CHILD CAN USE THEM
SUNART

MAGAZINE CAMERA.
Folding Cameras.
All sizes, ranging in price from
85t0 $100. Sunart Junior, 3% x
8¢ prcture. $5
§¥ Send 2 cent stamp for
Illustrated Catalogue.

SUNART PHOTO CO.
5 AQUEDUCT STREET, ROCHESTER, N. Y.

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, - - - New York, N. Y.
Manufactory Established 1761.

HARDTMUTH'S » DRAWING PENCILS

“AOH-1-NOOR c op viNE PENCILS

ARE THE BEST PENCILS MANUFACTURED IN THE
[ Vfﬂl’ AIZ_L‘II/TELE‘I' DRAVGHTSMAN, llﬁll[lﬁ 6"_0”{;/1)'{5 i[[[ﬁ&

USING FENGILS SHOUL OR‘”

ONCE TRIED, ALWAYS USED THEREAFTER!
FOR SALE BVSALL SL'IATION[RS AND AR‘HST S MATERIAL DEALERS

REE ON APPLICATION
FAVOR, RUHL & CO. IMPORTERS.

121 WEST HOUSTON STR, NEW YORK.

r

Signal. See Railway signal. .
Singletree hook, I. Burgett......... . 588,126
3Smelting galena, C. V. Petraeus. 588,289
Smoke consuming device, W. L. Denio. 588,405

tack, G. M. Pierce ..o 088,351
Snow plow. shovel and sweeper, combined, J. A

Spanner, adjustable, R. Stocker.
Sparrow guard, G. B. Durfee..
Speed recorder, W. J. Smith.. .
Spindle driving mechanism, W. h eee
Spinning frames, lever screw for, S. M Hambli
Spring bar. bolster, J. ¥. Bickel..

Stackers, blower for pneumatic str

Steam generator, J. A. Normand et al
tereopticons, dissolving key for, O.
tick or umbrella holder, H. De Soto.
Stiffening fabric, woven, E. K. Warren
topper. See Bottle stopper.
tove, gas, J. A.
treet sprinkler machine. A. Johnson..
-»weegling machine, G. W.Ta
Wit See Flush switch, Railway switch.
witchboard apparatus, ‘W. F.Ban
witch iron, J. H. Boyer..............
witch lock, magnetic, S. H. Shor
Fable. 83e Rolling mill feed table

'Peachmg arithmetic, etc., apparatus for, G. G.

Thill coupling. b C. f.apham. .

Tie. See Bale tie.

Timeri‘lece windmglndlcator F. Gurley.. 588,331
Tire, Lovett............... 588,343

Tire, cushion, T. J. Lovett 588,342

Tire. cushion G. A. Smith..... 362

z B

Tobacco contamer and pipe, C. W Betts..
Tobacco ordering apgaratu J. K. Proctor.
Tobacco stem drier. Mayo.

Tool holder, F. G. Ec o S......
Trace eye, safety, O. L. Myaer

255 EEEEEEE B3

222
1347
Transmitter, A A.Van Wagenen ,511
Trap. See Anlmal tra
Tra]) jaw steel J. A. Nisbet. ,169
Trolley, F. Krabal. i‘ég

Trolley, G. W. Sell, jr.
Trolley device and conductor construction there-
for, electric, S. Harris

Trolley device, electric, S. Harris
Trousers guard, olmes
T'ruck, barrel, L. A. Wagner

Truck, electric motor car, G. M. & J. A. Briil.
Trunk attachment, Newman & Weinberg
'Prunk lock, C. E. P

Trunks, vallses. ete., frame for, E.
T'ug support, harness, A. F. Dietz
T ypewriting machine, J. "C. 'Sinclal
Typewriting machine, J. N. William
Typewriting machine key action, C. Elliott..
Valve, L. J. HIMt. . .ooieiienieenones coneseesnsnannnns
Valve device, quick action trlple. H. E. Grant..
Valve, engine reversing, D.
Valve, fourway reverse, F.
Valve gear, pumping engine,
Valve, governor, G. E. Foster..........
Valve, quick action trip]e. .I A. Hoff..
Varnish can, W. H. Barb
Vehicle brake. automatic, J. S. Hainsworth..
Velocipede handle bar, R. k. McCoy
Velocipede, ice. A. Scherrer.........
Velocipede saddles to their support
for securing, C. L. Goodric .
Ventilator. ee Refrigerator ‘car
Ship’s port ventilator. Window ventilator.
Volt graduator, combinatlon, W. J. Shields.......
Wagon jack, H. Sutherland .
Washing machine, W.
Watch, stop, H. A. Lugrm ..........
Watch” winding indicator, E. Antoine
Watches, repeating mechanism for,

H. Heninger

L3 588,
Water closet, Gavm & McGuire. ... 588,22
Water closet, J. P. Putnam.......... .. . 588,202
Water distribution system,J L. White.. . 588,305
Water heater, J. A. Hollenbeck 588,431
Water heater, E. J. Verrue . 588,300
Water motor, B. Pickering.......... . 588,470
Water wheel cylinder gate, dupie:

588,502
688

Well packer, deep, D. W. Black.............
Wheel. See Bicycle wheel.
Whiffietree hook, G. A. (:rappotte.
Whiffletree hook N F. Reed..
Windmill, P.C. Hall................
Window venmator. M. A. W. Loui

Wu}e hnali(mg, apparatus for handlmg pulp in, L.

Wire clamp, J. M. Klein.
Wire stretcher, A. Davis
Wiretightener, 1. B. Beekly
Work holder, O. R. Jobnson
Wrench, Johnson & Whitaker.
Wrin l(fer See Clothes wringer. Mop wringer.

Xanthin derivatives, obtaining, E. Fischer........

DESIGNS.

Balance caseﬁpmig J. A. Smith. 27,545
Bed bottom, D. J. Kane........ 7,034
Bed rail fastener. Golucke 7,533
Bicycle frame, F. A. Kershaw. 21,551
300k covers, etc., mounting, e

. 21,52
Bottle sto per lock p S, 27,541
Calendar and paper weigﬁt G. G. Graessle. 7,019
Can opener, G. Molidor.. . 21,532
Car wheel, 1,J.S. Wh lmey 7,554
Card. show or disp] ay,J . 20521
Carpet, A. M. Ros 7,066
Cigar, W. T. Gresset. . 21,5%
Curtain, J. W. Doran . 21,522
Cyclometer case, G. B. Bass tt. . 21,54
8, socket for detachable, W. S.
21,538
536, 21,537
Grater disk, A. B. 27,531
Hat or cap, A. Nelken.. 21,523
Horseshoe calk, R. Whi 271,542
Lamp burner, L. J. Atwood. 217,530
Paper cutter frame, F. A. Burnham.. . 27,546
Plateor dish, E. Gerard.......... . 21,528
Pocket book carrier S. Stiebel. . 21,529
Printer’s job case, T. Nelson. . 21,549
Printing press frame cam, J. 1. Lee.. . 21,550
Ring or similar article, G. E. Burns. . 21,524
Shuttle binder protector, J. D. Allen.. . 27,539

Toy safe, C. A. Bailey...
Trap, T. J. McHugh
Trunk roller frame. G. Crouch..
'l‘ube blank, sheet metal, I. A.
lne font of printing, Ii Ihleuburg
ocipede crank, McDivitt & Brown.
Wagon body, dehver J. Wanamaker..
‘Wrenches, movable AW for, J. H. Vinton

21,526, 21, 521
. 25

S

TRADE MARKS.

Ale, ginger, Pine Spring Water Company.......... 30,500
Apparel and dry goods, certain named articles of,
Strauss, Sachs & Company. 30,497
Baking powder, W. W. Cole..... X
Beer, bottled lager, A. G. Hupfe 30,499
Butter, Elgin Creame{:ﬂy Compan ,504
Coffee substitutes, J Bauer & Company 30,502
Tea, Grand Forks ‘Mercantile Company............. 30,501

LABELS.

"Mellwood Whisky,” Mellwood Distillery Com-

6,554

Compan
¢ Runnymede Club Whisky,” Mellwood Distillery
COMPANY. . .ettuniiiiniiiernietesns coressieennneees 6,562

A printed copy of the specification and drawing of

any patent in the foregoing list, or any patent in print
18sued since 1863, will be furnished from this office for
10 cents. Inordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian parents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each.
If con&)‘licated the cost will be a little more. For full

address Munn & Co.

, 361 Broadway, New
York. omcrfmmmmdmboobmnui

of all makes.

16,84

%

KRAFTUBERTRAGUNGSWERKE RHEINFELDEN.  Eomerof e Knine & Bale, Swizoriand.

The Company IB ina posmon to Iet, electric energy at exceptlonal]v cheap rates and on the most favorable

terms.

They also ofier to applicants wishing to establish themselves near the works, snitable land on either the
German (Badiah) or the Swiss side of the Rhine, in the viclnity of important railway lines.

Cheap labor.

THE BEST

SEARCH
LIGHTS

in the world are wade by
THE CARLISLE & FINCH CO.
Sixth Street, Cincinnati, Ohio

Preserve Your Papers.

Subscribers to the SCIENTIFIC AMERICAN and SCIEN-
TIFIC AMERICAN SUPPLEMENT, who wish to preserve
their papers for binding, may obtain the Koch Patent
File at the office of this paper. Heavy board sides, in-
scription * Scientific American ™ and * Scientific Ameri-
can Supplement” in giit, Price 8150, by mail, or $1.25
at this office. Address

MUNN & CO., 361 Broaoway. New York

For further information please address 'The Manager, Kraltubertragungswerke. Rheinfelden, Switzerland.

WE BUY PATENTS. small novelties.
bian Novelty Company, 766 Broad Street, Newark,

FILMS

Experimental

Colum-
N.J.

For the Best Projecterscope or Kineto-
sco e Films, new list. F. L. WILLA RD,
exlngton Avenue, Brooklyn, N. Y.

Pattern and Model Work, Optical,
ete., inst,ruments, bicycle ‘sundries.
EMPIRE NOVELTY WORKS, 402 E. 30th St., New York.
FOR SALE. Patent636,032. Gas Fixture Posltlv By
%events waste of gas. Will not wear out. dreas
HITEMAN, 830 Market Street, Wllmlngton, Del.
done on short
MODE LS notice Lam-
181 Madison St.. Chicako
Corliss Engines, Brewers’
Machinery.  THE VILARR

I CE CHINES‘
MFG. CO., 899 Clinton 8treet, Milwaukee, Wis.

and Bottlers
ADVERTISER WILL FURNISH MONEY

to secure Patent and Promote Good Invention for inter-
est in same. Address INVESTOR, P. O. Box 672, New York

MODEL AND EXPERIMENTAL WORK

Draughting, Pattern Work, Special Machinery, etc.
S. P. Denison, 143 Center St., New York City

Ideas Pel'fe(,ted and

6"]0'(? m
,,//Z’Wg’ﬁ.;:
? 2’/’/! / /%

“GOOD ENOUGH
FOR ANY MAN.”

These stogies are veritable ‘‘rough diamonds,”
not beautiful to the eye. but free and easy
smokers with a flavor equal to a fine cigar. Made
from tobacco grown from imported Havanna seed.
100 of 'em, neatly boxed, sent prepaid for $1.50.

R. & W. JENKINSON CO., Pitisburg, Pa,

) LERPETUAL DATER 9RC.

should be DATED! This Dater adjusts to ANY
desired date INSTANTLY and will save yon
time, money and trouble. I1tis Rapid, Legl-
= D16 and costs practically nothing: To
resent you our catalogue of 3000 spec-
nltée:ﬁng a !pacimen‘ ARGAIN we will
Ben. sdater poat-pald for c
Bfor 60¢c. ;82.00a do:pea. ONLY 28c.

ESEGIITIVE N IIMBERER
num
.d both ! AGENTS WANTED
RO_T. H. INGERSOLL & BROTHER.
Dept. No. 147, 66 Cortlands St., X. Y. City.
CONTRACTS WANTED.
and Sheet Metal Stamping. Lang Mfg.Co., Racine,Wis,
COPES.
NOH
W & D.MOGE Y

BAYO NNE CITY. N.J.
and how to use; with an engraving. Practical directions
how to regare ‘the gelatine pad, and also the aniline ink
letter to the pad, how to take off copies of the letter.
&ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
newsdealerslin all parts of the country.

1% Barclay St., New York.

156 Adams St., Chicago,

818 Wyandotte Street, Kansas City, Mo.

We will save you from 10 to 50 per cent. on Tzlpewriters

rafrom1
oU;: .
Mall Order Bargain House.
To manufacture Hardware Specialties, Pat'd Novelties
CATALOGUE
THE COPYING PAD.-HOW TO MAKE
by whic e copies are made, Low to apply the written
35, Price 10 cents. For sale at this office and by all
EXCHANGE,
38 Court Sq., Boston.
Send for Catalogue.

Electric Battery Motors.
Motor No. 1, gln Fau.

“ “

o 2 ) g

5 x 7 Bunsen Cell

Circular free. . M. Turnqul
16 South Clark St., Chicazo,

Need “SPECKS” send to

F. E. Bailey, for Optical
Catalogue, Sampfe Case FREE
with Outfit. F. E. Bailey,
271 Wabash Avenune,Chicago,
lllmols.

T WORK EXEC
L [CH‘\NIC"\L
BETTYS

T
29 NORTH WASHINGTON S"

UTED FOR

SPECIALTIES

£O- ROCHESTER ny.

CONTRA
GHT M

YPE WHEELB. MﬂDEL: LEXPERIMENTAL WORK.

SMALL MACHINERY
NUVELTIEI B ETC. ITENCIL WORKS 100 NASSAU KY N.Y.

w AN T E D First-class practical working me-

chanic and electrician to take

u.rge of electrical and mechanieal work at large coal
Address *“A.B.C.” BOX T3, NEW YO

WANTED-American Specialties for introduc-
tion throuzhout (,ermani Lorrespondenee sollclted.
Address H. DIEZ, care 0 Ramsperger & Co.,
Pearl Street, New York.

Experimental & Model Work

Cirs.and advicefree. Gardam & Son, 4551 Rose St.,N.Y.
THE SANDBLAST PROCESS.—BY J. J

Holtzapffel. A full description of this interesting pro-
cess and of the apparatus employed; with a discussion
of its capabilities und present and future applications.
With 8 illustrations. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No.1010. PricelOcents. T be
had at this office and from all newsdealers.
G_ tific and Technical Books. M,
S====COMSTOCK, 23 Warrer St., New York

STRONG CASTINGS, Quikpeuner

TTERN WORK TO ORDER.
ACME MALLEABLE IRON WORKS.BUFFALO.N.Y.

AMERICAN PATENTS.— AN INTER-

esting and valuable table showing the number of patents
Eranted for the various subjects upon which petitions
ave been flled from the beginning down to December
Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 1002. Price 10 cents. To be had at
this office and frow all newsdealers.

NEW Y

SAVED by sending for my 1897 Catu~
logue and Discounts on Architectural,
Building, Mechanical, Electrical, 8cien-

IARDEST AB|

IAMOND
OWDER- CRY
CARBORUMDUM, 7

80 YEARS®
EXPERIENCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
quickly ascertain, free, whether an invention is
prcbably patentable. Communications strictly
confidential. Oldest agency forsecuring patents

America. We have a Washlngton omce.

Patents taken through Munn & Co. rece

special notice in the

SCIENTIFIC AMERICAN,

beautifully illustrated, largest clmula.tlon of
any scientlfic journal, weekly, terms $3.00 & year
1.50 six months, Specimen copies audl:lANﬂ
08K ON PATENTS sentfree Address
MUNN & CO.
361 Broadway. New ;'ork.

ChROOKES TUBES AND ROENTGEN’S
Photography.—The new photography as performed b
the use OP Crookes tubes as a sognrge %f expeltat ]y

SCIENTIFIC AMERICAN QUPPLE-

;bont Cbl;ookes Lubes ERTIEIC AME
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SCIENT[FIC AMERICAN, Nos. 7, 8, 1 and 14, Vol. .
rofusely illustrated SUPPLEMENTS contain &
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These

most expl'lausmve series of articles on Crookes tubes and
the experiments performed with them. Among them
will be found Prof. Crookes’early lectures, detailin,
very fully the experiments which so excited the wori(f
and which are now again exciting attention in connec-
tion with Roentgen’s photugranhy. Price 10 cents each.
To be had at this office and from all newsdealers.

How to Blllld

Each n
handsome
together w

owners’ and architects’ names and addresses.
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables. carriage houses. etc.

All who contemplate building, or ijmproving homes or structures
of any kind, have in this ha¥#some work an almost endless sertes of

a Home ———

Those intending to build will ind the very best practical sug-
gestions and examples of Modern Architectnre in the handsomest
Architectural Magazine ever published . . .

«“The Scientific American

Building Edition.”

umber is illustrated with a Colored plate and nuwmerous
eneravings made direct from photographs of buildings.
ith interior views, tloor plans, description, cost, location,
The illustrations

the latest and best examples from which to make selections, thus saving time and money.

PusLisiep MonTHLY.

For sale at all news stands,
e« e e e e « o o Oraddress

© 1897 SCIENTIFIC AMERICAN, INC.

SuescripTiOons $2.

MUNN & CO., Publishers, 36! Broadway, New York

50 a Year.  SincLe Cories 25 Cents.
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?J{Dverhsements,

ORDINARY RATES.

Inside Page, each insertion, - 235 cents a line
Back Page, each insertion, - - £1.00 a line

C&=For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set inagate 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 early as ‘T'hursday
morning to appear in the tollowing week’s issue.
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BEST ANTI-
FRICTION METAL

MACNOLIA METAL CO.
266 & 267 WEST STREET, NEW YORK CITY.
CHICAGO OFFICE: LONDON OFFICE:
5 Traders’ Bldg. 49 49 Queen Victoria St., London, E.C.
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GOLUMBIA

BICYCLES
$75 to All_Alike

STANDARD OF THE WORLD

1896 Columhias . . . . $60
1897 Hartfords . . . . 50
Hartford Pattern 2, Women's 45
Hartford Pattern I, Men's 40
Hartford Patterns 5and 6 30

POPE MFGC. CO., HARTFORD, CONN.

If Columbias are not properly represented
in your vicinity, let us know.
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DRY BATTERIES.—A PAPER BY L. K.
Bohm, treating of open circuit batteries, historical dry
butterles modern dry batteries, Hellesen's battery,
Bryan's bnttu‘ Kolrer’s battery, and tne efficienc
dry cells. With'three illustrations. Contained in SCI- |
ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price
10 cents. 'I'o be had at this office and from all news-

Farmers

are appreciating the
Charter Gasoline Engine,

Stationaries, Portables,
and Tractions.

PROOF, by addressing

Charter Gas Engine Co. sreftin

48,
STERLING,
BRISTOL'S  Racording |nstruments

Pressure Gauges, Vacuum Gauges. Volt-
meters, Amperemeters, \Wattmeters, and

of ;

iLL.

% We make our

“PIONEER”
Tube of
Fifty Carbon
Steel

STEEL

and TWENTY-FIVE
NOTE THE FULL

The comparison which they graphically make
tions of the most practical experts of the world.

bieycles of correct design and construction. THE

Send for Catalogue.

CARBON

While WEIGHT FOR WEIGHT in a Bicycle our FIFTY CARBON Steel wil 1ast 80 long
“_

CARBON Steel will last only so Jong . . .
IMPORT OF THE PARALLEL LINES

That the tests in our own laboratory corroborate these results is merely so much to its credit;
that the same iy true of actual trial on the road equally proves the trial to have been made in

The margin of safety is greatly increased by the use of this tube.
should use it: every dealer should insist on having it; every rider should demand it.

THE POPE TUBE CO., HARTFORD, CONN-__“

CARBON

STEEL

indicates the result of the prolonged investiga-

FACT REMAINS,
Fvery bicycle manufacturer

DON'T SPOIL IT
BY GUESSING.
Use the Richards’ System of meas-
uring machines. These Gauges are
guaranteed to 1-10000 of an inch.
Implements are adjusted at a tem-
perature of 75°
Ask for Book **S. A
THE JOHN M. ROGERS BOAT.
GAUGE & DRILL WORKS,
GLOUCESTER CITY, N. J., U s A.

“«‘«‘«*\ ACCURACY »‘,‘,“,.

0w ACCURACY S
‘AOVHDOOV‘

-y

TIHOROUGH | INSPECTIONS )

INJURY
TO-PERSONS
CAUSED-BY

| STEAMBOILER-EXPLOSIONS

M- ALLEN-PRESIDENT  "W-BFRANKLIN  VICE PRESIDENT
J B-PIERCE: SECRETARY _F-B-ALLEN - 22VICE PRESIDENT

IMPERIAL BALL BEARING AXLE

A written guarantee with each set of axles.

. 97 PATTERN

8,000 sets in use.

= carria ebmldem

Reduces friction 75 per

cent. One horsecan do the workot two. Mechanicaily
perfect Can be put on 0ld or new work.

Trite for our llustrated Catalogue and Testimo-

nials, whwh we send free on application. Imperial Ball

Bearing Axle Dept., 439 Wabash Avenue, Chicago, lIl.

A PAlNTING MACHINE

N\ A

[

that does the work of ten men on
large or hurried jobs. Does it
well,t0o. Spreads t ecolor even-
ly and smoothly on the * spray
atomizer” principle. Saves cost
of much scaffolding and all
expense for brushes and other
tools. Color kept always thor-
oughly mixed so as to allow of no
ediment. An invaluable aid in
large or hurried jobs. Write for
full particulars to the

1 hermometers, make continuous records
Day and Night.
Kvery instrument fully guaranteed and |
sent on 30 days’ trial. @® Send for Circu-
lars and Specimen (hart.

The Bristo] Company, Waterbury, Conu.

It has Srmphfxed Photography.

Made to open in broml daylight for
loading and adjustment.

e AdlaRe gamera

?Ioleg)llet)?]wnth 12 qulét -tight metal $ I2
)14 10lders, prepaid to an

of the United btat{)s for . ® y pnrt,

Takes 12 Pictures on dry pldtes at one loading.
standard Nize 4 x5 inches, “No Extras.”
Get your plates anywhere.

Will pay for themselves, | !

A _. TURNER MACHINE CO.
' 37 West 14th Street,
NEW YORK CITY

NAME TH]CKEI\TESgl:rCMETAL:

o AND SHAPE o2 HOLE- 2
WORTH UNIDR ST. CHICAGO.ILLUSA

DENSMORE

The BALL-BEARING Type=Bar Joints mark an
era in Typewriter Construction.

0
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OTHER SUPERIORITIES
ESTABLISHED:

LIGHTEST KEY ,\
ToOUCH, because §
of the Compound 3
Levers. GREAT-
EST SPEED,
because of the

Convertible

Speed

Escapement.
MosT CONVENIENT PAPER FEED, because of
the Unique Paper-Fingers, and Ease with which
Platen is Turned to Show Writing.
BEST FOR BOTH CORRESPONDENCE AND MANT-
FOLDING, because of tbe Instantly Interchange-
au!e Pnntmsz Cylinder

SE.—Nlustrated Pamphll'f “8. 40

ing testimonials from the U,

* contain-
S. Gevernment and
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Ask your photo stock dealer to get you an **
for inspection. Our “Adlake (‘amera Book ™
about it. FKree for the asking.
photograph 5 cents in stamps.

The Adams & Westlake Co., 108 Ontario St., Chicago

Adlake”
tells all
Sample mounted

‘Densmore Typewriter Co.

from Leading Concerns.

316 IB’way,
New York.

For Busmess Opportumues in Virginia, address Paul
. Ry., Roanoke, Va.

'l‘OWIA’l‘I(, BEI L & BICYCLE BALANCE
.)Uc p()stpmd H. E. GRAHAM CO., Stillwater, an

JESSQP'S STEE L]

TOOLS, SAWS ETC.
ww JESSOP & SONS L'2 31 JOHN ST. NEW YORK

© 1897 SCIENTIFIC

HALF A CENTURY OF CYCLES.—AN
interesting hlstor¥l of the cycle from its origin up to the
present time. e first crank -driven bicycle. The

bone-shaker” and its successors. The tricycle. The
modern wheel. Cycle building a science. Points of im-
provement. The pneumatic tire. A hand and foot
cycle. With 9 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1012, Price 10 cents.
To be had at this office and from all newsdealers.

ALCO VAPOR LAUNCH

Motor controlled from bow.
" Valve movement, 12 to 1.

to 60 ft. Launches.
Screws a specmlt& 1.2,3.5,
7,12,14and 20h.p. No licensed
engineer or pilot required.

Speed and safetvlguaranteed.
¢l No dangerous aphtha or
Gasoline used. No disagree-
able vibration,

GF~ Send 10 cents in stamps
for 1897 ('atalogue.

ine Vapor Englne Co., ft. Jersey Av., Jersey City, N. J.

POWER? POWER? POWER!

Fifty per cent. increase at no additional expense.

VICTOR VAPOR ENGINE.
LOCAL AGENTS WANTED.
Steam and Vapor L.
Row and Sail Boats.
Send for catalogue. Specify
one wanted.
THOS. KANE & 0O.
64-66 \Wabash av., Chicago.

This bents Wind, Steam. or Horse
. wer. We ofler the
W EB:TER 23¢ actual horse power

GAS ENGINE

for 8150, less 10 discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretore we can make the price Box-
ed for shipment, weight 8})3 pounds.
Made for Gas or Gasoline.

8™ Write for Special Catalogue.

WEBSTER M’'F’G CO..
1074 West 15th Street, cmcm,o

BALL BEARING AXLES AND RUB-

ber Tires.—A paperread betore the Carriage Builders’
National Convention, Philadelphbia, October, 1894, show-
ing the advantage to be derived trom the use of ball
bearings anua pneumatic tires in road vehicles. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
99:2. Pricel0cents. Tobe hadat thisofficeand from
all newsdealers.

New York
: Chlcago Phitadel-

phia, Boston,

London.

AMERICAN, INC.

(ribum « Bicycle

Tested and True.

The Easiest Running Wheel in the World.
8~ Send for Catalogue.

THE BLACK MFG. CO., ERIE, PA.
FISCHER'S

CIRCLE
DIVIDER AND ANGLE PROTRACTOR

This instrument divides a circle into as many parts as
there are eighths or sixteenths of an inch in its radi us,
by means of the points, which are marked *“8”’ and *16.”
It i8 a very useful and time-saving novelty.

Lnstrument in cloth_covered pocket case. w1th direc-
tions, postpaid $1.50. KEUFFEL & ES R CO.,
Manufacturers, 44 Aun Street, New York.

Tmperial Dammg Machine

Will put a fresh heel or toe in a
stocking in two minutes. Mends
Tablecloths, Curtains, Underwear,
and all Fabrics. A most wonderful
success and the greatest addition to |
alady’s worktable. Saves the eyes
and temper and does away
with that tedious old-fash-
ioned way of picking up the
stitches. = Send cents in
money or postal note, and
machine will be sent free of
ail char%es 10 your address.
WANT

All instructions and
samples sent with machine.

Standard Novelty Co., Dept. 8, 101 Beekman St.,

The“

N. Y.

Wolverine” Three Cylinder Gas-
oline Marine Engine.

The only reversing and self starting
gasoline engine on the market. Lightest
engine for the power built. Practically
no vibration. Absolutely safe.
R Single, double, and triple marine
i and stntloxmry motors from 34 to
30 H. P.

} Write for catalogue.
54 WOLVERINE MOTOR WORKS,

Grand Rapids, Mich.

HOISTING ENGINES

operating on GASOLINE,
])l~TllLAThur( RUDE

OI ' I.. Both Friction and
Geared Hoist, from 10 to 50
H. P., for Mines. Quar-
ries, Docks. etc. Great
Saving over steam. especially
where wood, coal or water g
are scarce. Send for catalog.
Guaranteed fully. State size
wanted. Address. Weber
Gas and (iasoline En-
gine Co., 102 S. W. Boulevard, Kansas City, Mo

At 4 Pringé

For Sale.—Patent No. 575,685, Station Indicator, issued
Jan. 19, 97, Wm, M. Baker, 561 Cariisle Av., Cincinnati, O.

nmcu OPTIGL ¢

65 s. cn.gﬂonsr

8|cvcles, Watches Guns, Buggies Hurpess,
Sewing Machines Organs. Pianos Safes,Tools
Scales of all varietiea and 1000 other articles

Lists free Cricaco ScaLe Co . Chicago Lt

oaR

OUR NEW

CYCLE OmchﬂilT‘aA &\{

BEATEN FOR QUALITY OR PRICE A/®

New Supplement
Catalogue!

e e ee

An entirely New Supplement Catalogue is
now ready for distribution ; it includes
all of the papers up to and including
the first half of the year 1897. It is ar-
ranged on a clear and easily understood
plan, and contains 10,000 papers more
than the former one. It will be sent
free to any address in the world on ap-
plication.

A special edition on heavy paper,
handsomely bound in cloth, has also
been issued. It is supplied at the
nominal cost of 25 cents, and thus ena-
bles the possessor to preserve this val-
uable reference catalogue.

MUNN & CO., Publishers,

361 Broadway, New York City.

on Machinery

ANT- -RUSTINE 5t

GoLDING & CoO. BOSTON, MASS.

PRINTING INKS

he SCIENTIFIC AMERICAN is printed with CHAS.
FNEU JOHNSON & CO.S INK, T'enth and Lombard
Sts., Philadelphia, and 47 Rose St opp. Duane, New York
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