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ARMORED TRAINS,

It is probable that the Franco-Prussian war was the
first campaign in which protected trains and locomo-
tives were used on the field of battle. In the various
sorties from Paris the French troops were frequently
assisted by the fire of light field pieces carried on cars,
and when the communists were holding the capital
against the troops at Versaillesan armed train operated
upon the railway in the direction of Chaiteau Bregon
and is said to have achieved its object in silencing the
batteries which the regulars were endeavoring to
establish in that position. This experience perhaps
gave rise to the belief that the French were the origin-
ators of the utilization of permanent lines of railway
for the transport of artillery capable of being brought
into action while upon the rails themselves. Captain
Fisher’s armorclad train was used during the first
stages of the campaign against Arabi. It was built at
Alexandria by a party of bluejackets, and was com-
posed of a locomotive and a number of trucks pro-
tected by iron rails, iron plates and sandbags. The en-
gine was placed in the middle of the train, while a
Nordenfelt machine gun was mounted on the leading
protected truck and a 40-pounder on the next. The
latter could by means of a small erane carried with the
train be quickly mounted and dismounted, one minute
sufficing from the halting of the train to remount and
fire the gun. Two empty trucks were run in front to
explode any mines which might have been laid. The
cars behind the engine conveyed a detachment of skir-
mishers.

There was not an opportunity for any great use of
this train, although on one occasion it did do admira-
ble work. Since that time France and Germany have
recognized speciaily constructed armor trains as for-
midable units of fighting equipment, but none are as
complete as that possessed by the First Sussex Artille-
ry Volunteers of England, which has perhaps the most
complete train of its kind in the world. The truck
was specially constructed for the gun which is mounted
on an ordinary field carriage and consists of a turn-
table pivoted on the center so that it can be turned in
any direction. The gun detachment is protected by a
plating 6 feet high around three of the sides. The gun
is fired through an opening, and the recoil is checked
by a hydraulic brake on its own carriage. By an in-
genious arrangement of cross girders it can be run out
and supported on blocks, and a broad base may be ob-
tained for the truck when the gubp is fired at right an-
gles to the rails. To insure stability the truck can be
secured to the rails by strong screw clips. Theremain-
der of the train is made up of an ordinary locomotive
and two steel-plated vans conveying a Maxim gun, the
men, horses and the projectiles.

Armored trains mounting field pieces and machine
guns are being extensively employved by the American
troops in the Philippines, and the successful issue of
the fight at Calumpit was attributed to the opportune
arrival of such a flving battery. The main objections
to the practicability of the armored train is noted in
The London Daily News. It is suggested that the
enemy, with a few men carrying small quantities of
dynamite, could easily destroy the roadbed. They
could undoubtedly do this if the defender’s cavalry
remained idle, but armored trains should always be
accompanied by a strong force of cavalry. In the
hastily constructed British and Boer armored trains,
machine guns or very light field pieces are given as
armaments. Trucks carrying such guns and soldiers
should, of course, be protected by bullét-proof mant-
lets, but it was a mistake to make them very thick,
with the idea of keeping out shells.
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THE NEW CENTURY.

Although it has not yet arrived, this long-awaited
twentieth century, many of those who may never live
to see it are vexing themselves with the question:
‘When will it begin ? In the daily and weekly press we
find a fierce epistolary battle raging between those
who believe that the year 1899 marks the close of the
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nineteenth century and those who hold that not until
1901 shall we cross the threshold that divides us from
a new era. Our own mail brings us many an inquiry
from anxious readers who have not yet decided
whether they be living in the nineteenth or twentieth
century.

Trivial as these disputes may appear, they are not
without a certain value. Without sharply defined
divisions of time we could hardly grasp the world’s
history or place the leading events in our own lives.

It seems so difficult to understand that 1800, 1900,
2000, designate not the beginning, but the end of a cen-
tury, that one naturally inquires the origin of the er-
ror. It may be that the mistake is due to a kind of
optical illusion. 'The year 1900 iarks the beginning
of a new ceries of numbers; and nothing seems more
natural than that it should therefore be considered as
the first year of a new cycle. But though our reason
may tell us that the new number with its two ciphers
stands for the end and not for the beginning of a cen-
tury, our eyes still betray us. Itis a trinmph of sense
oveér intellect—an error, surely, but one into which
many fanjous men have fallen.

When in 800 A. D. Charlemagne introduced the

calendar which ecominences with the birth of Christ, he
too thought he was beginning a new century. When
Peter the Great decreed that our chronology should be
used in his domuinions after the yvear 1700, he made a
similar mistake. Throughout the world’s history those
two ciphers have deceived men. And the error has
been handed down to our own day. The Paris Ex-
position will be inaugurated, surely not to celebrate
the death, but the birth of a century ; and still it will
be held in 1900. The Emperor William has decided
ex cathedra that the new century begins January 1,
1900, but this delusion is hereditary, as he shares it
with his grandfather, the late Prince Consort, who
was of the same opinion. Lord Kelvin,great mathema-
tician and physiecist as he is, also holds the same view.
The Roman Chureh, which has always paid great at-
tention to the calendar, and has done much to preserve
it, has decided that the year 1900 should be a year of
jubilee as being the last of the century.
. The problem is not so easily solved as may be imag-
ined. It is evident that there never was a year 0, that
the century must begin with a 1; it is equally evident
that even as a dollar contains 100 cents, so a century
is composed of 100 vears. But then there arises the
confusion of numbers and their values, the contradic-
tion between ordinal and cardinal. When an Italian
speaks of his cinquecento (mille cinquecento in other
words), he refers not to the fifteenth but to the six-
teenth century:; and thus he writes all his centuries
with a cardinal number one less in value than the
ordinal number in his mind.

When we write 1899, the number 18 designates not
the eighteenth, but the nineteenth century; and we
are constantly compelled to correct a seeming error in
our chronology. It is here that our eyes deceive us.
So accustomed are we to the intentional misreading
of our centuries, that we naturally consider the first
two numbersin 1900 to stand for the twentieth cen-
tary.

A hundred yearsago the same wordy war was waged ;
a hundred years hence it will be renewed ; and thus it
will go on as eentury after century comes rolling along.
It is a venerable error, long:lived and perhaps im-
mortal.
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THE ELECTRIC FISH OF THE NILE,

In a recent lecture before the Royval Iustitution of
Great Britain, Mr. Francis Goteh gave a most inter-
esting lecture on the formidable fish found in the rivers
of northern and western Africa (Malapterurus electri-
cus), of which Science publishes an abstract. Pho-
tographs were shown of the drawings upon the interior
of the tomb of Ti, showing that the fish was recognized
as remarkable by the Egyptians 5,000 years before the
Christian era. Living speciinens of the fish were also
displayed, and the structure of the electric organ was
then deseribed. It is situated in the skin, inclosing the
whole body of the fish, and has a beautiful and charaec-
teristic appearance when seen in microscopic sections.
Each organ consists of rows of compartments and each
compartment has slung athwart it a peculiar proto-
plasmic disk shaped like a pelate leaf with a projecting
stalk on its caudal side. Nerves enter each compart-
ment and end in the stalk of each disk. By these
nerves the impulses can reach the organ. The arrival
of such impulses at the nerve terminations evokes a
state of activity which is associated with the develop-
ment of the electromotive charges of considerable in-
tensity. The shock is intense, the current traversing
the whole organ from head to tail and returning
through the surroundings. It stuns small fish in the
neighborhood, and can be felt by man, when the hand
is placed near the fish, as a smart shock reaching up the
arm to the shoulder.

Recent investigations carried on at Oxford by the lec-
turer were then described. A series of photographic
records of the displacement of the mercury of a capil-
lary electrometer in consequence of the electrical dis-
turbance in the organ was shown. These records ex-
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hibited the time relations, mode of commencement and
manner of subsidence of the shock, and demonstrated
its similarity to the electrical changes known to exist
in nervous tissue during the passage of a nervous im-
pulse. "Each effect consists of a-.rhythmical series of
electrical changes occurring one after another in a
perfectly regular manner at intervals of 1-100 to 1-300
of a second, the rate depending upon the temperature.
The potency of the organ as a weapon to be wielded:
by the fish is thus enormously increased by its re-
semblance to a self-loading and self-discharging auto-
matic gun. The total electromotive force of the whole
organ 1n a fish only 8 inches long can reach the sur-
prising maximum of 200 volts, at any ratein the case of
an initial shock. The attainment of this maximum is
due to the simultaneous development of perfectly
similar electromotive changes in each of the 2,000,000
disks of which the organ is composed.

The remarkable character of the nervous connection
of the organ was then described. Each lateral half of
the organ, although it has a million plates receiving
nerve branches, is innervated by one single nerve fiber,
and this is the offshoot of a single giant nerve cell
situated at the cephalic end of the spinal cord. Asre-
gards the nervous impulse which the fish can dis-
charge through this nerve cell, experimental results
show that the fish is incapable of sending a second
nervous impulse after a preceding one until a period of
one-tenth of a second has elapsed, and this interval is
rapidly lengthened by fatigue to as much as several
seconds. The inability of the central nervous systemn
to repeat the activity of the organ obviously presents
disadvantages to the use of the shock as a weapon for
attack or defense, but such disadvantage is more than
counterbalanced by the property of the organ alluded
to, of self-excitation, since a whole series of shocks
continue to occur automatically in rapid succession,
provided that an initial one has been started by the
arrival of a neryous impulse sent out from the central
nerve cell.

UNEARTHING FOSSIL REMAINS.

A photograph was recently sent to this office of some
interesting fossil recently discovered in Nest County,
Kansas. The specimen is of very unusual form, and
was claimmed by the owner to be a fossilized gall sac
or bladder. It was found quite near the remains of a
Tylosaurus mosasaur, photograph of which- was also
taken. The photograph was submitted by the editor
to the Museum of Natural History for an opinion in re-
zard to the identity of the object. Prof. Henry Fair-
field Osborn, in his reply to the editor, called attention
to a fact which it is well to bear in mind. He sayvs,
after examining the photograph : *The mosasaur is so
badly injured that it is of no value to any one. I am
glad to see that you are giving so much attention to
these general scientific matters. I hope you will dis-
seminate the view as widely as possible that the first
thing to do after discovering a fossil is not to dig it out,
but to leave it alone and to write to some representa:
tive museum, either the American Museum of Natural
History or the United States National Museum, report-
ing the discovery and asking for instructions. In this
way the commercial value of the specimen will be very
much enhanced.” It is a well known fact that the un-
earthing of fossil remains requires the greatest care
and calls for knowledge on the part of the operator.
We are only too happy to cail attention to Prof. Os-
born’s timely advice, especially at this tiine, when the
discoveries of fossil remains are becoming more fre-
quent, and a knowledge of the work that has been
carried on in the West by the many scientific expedi-
tions which have been sent there during the past few
vears is being more fully understood and appreciated.

CONGRESS OF PHOTOGRAPHY IN 1900.

Preparatiohs are now being made for an interna-
tional congress of photography, to be held in Paris
next year. A committee has been appointed for the
purpose, nnder the presidency of M. Janssen. This
committee is sub-divided into five sub-commissions,
which.will have charge of the five sections and will
prepare the programine of the work to be carried out
in the sessions of the congress. These five sections are
constituted as follows : - 1. Physical questions relating
to photography. 2. Photographic materials. 3. Photo-
graphic chemistry. 4. Terminology and bibliography.
5. Legal and professional questions. All applications
for admission to the congress, for which the fee is fixed
at 10 francs, as well as all other communications,
should be addressed to the general secretary, M. S.
Pector, 9 rue Lincoln, Paris. Among the members of
the comnmittee may be mentioned Messrs. Vidal, Lipp-
mann, Braun, Lumiére and Molteni.

; ———e—
GERMAN explorers have been engaged for some time
in excavations on the site of the palace of Nebuchad-
nezzar. According to The Architect, there was discov-
ered in August a colninn which bore a representation
of the Hittite god. The figure corresponds with one
found in Sandskirli, which is now in the Berlin Muse-
um. It is supposed that both works were taken as
part of the booty in some ancient expedition,
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THE GEOLOGICAL SOCIETY OF AMERICA.

The twelfth annual meeting of this society was held
in Washington, D. C., beginning on Wednesday, De-
cember 27, the large hall in Columbian University be-
ing the meeting place. The society was welcomed to
Washington by Dr. Grove K. Gilbert, of the United
States Geological Survey, and an apt response was
made by the president of the society, Prof. Benjamin
K. Emerson, of Amherst College.

The secretary reported that there were 230 names
upon the membership list, with eight candidates await-
ing election. He also reported the society to be in ex-
cellent financial condition. The librarian reported
that 160 volumes had been bound during the year, and
hoped during the ensuing year to complete all the
binding that was in arrears.

The necrology included the reading of the following
notices : Memorial of Othaniel C. Marsh, by Prof.
Charles E. Beecher; Memorial of Oiiver Marey. by
Prof. Alja R. Crook ; Memorial of Edward Orton, by
Dr. Grove K. Gilbert ; and Memorial of SirJ. William
Dawson, by Prof. Frank D. Adams.

The society then took up the reading of papers; the
first of these was *‘ Physiographic Development of the
Washington Region,” by Nelson H. Darton, of the
United States Geological Survey. Prof. William M.
Davis, of Cambridge, Mass., followed with a paper on
‘Physiographic Terminology with Special Reference
to Land Forms.” The third paper was one by Dr.
Edmund O. Hovey, of the American Museum of Natu-
ral History, New York city, on ‘  Erosion Forms in the
Harney Peak District, Black Hills, South Dakota.”
He described those peculiar forms that are found in
the schists and pegmatites in the Harney Peak dis-
trict, where he spent a portion of last summer. The
paper was illustrated by lantern views. Messrs.
George O. Smith and George C. Curtis, of Washington,
D. C., and Boston, Mass., presented a joint paper en-
titled ‘‘Camas Land, a Valley Remnant.” It was a
description of the old valley on the eastern slope of

“ the Cascade Mountains in Washington. A relief model
of Camas Land was exhibited. This interesting valley
owes its preservation above the circumdenudation to
an intrusive sheet of diabase. Two papers by Mr.W. S.
Tight, of Granville, Ohio, followed, the first of which
was entitled ‘* Topographic Features of Ohio,” and was
a description of the different sections of the State, with
an attempt to show the reasons for the different types.
It was fully illustrated with lantern views. His second
paper was entitled ‘‘ Drainage Modifications in South-
eastern Ohio,” and described the extensive changes in
drainage of the region north of the Ohio River and be-
tween the lower Muskingum and the lower Scioto.
The lower Muskingum, south of Zanesville, was shown
to be a composite streamn made up of sections of four
preglacial streams which crossed the course of the
present Muskingum. These four streamns, he showed,
were united in what is now the Little Hocking basin,
and the main line of preglacial drainage extended
formerly across the present Hocking River, which was
also shown to be composed of sections of several pregla-
cial streans running into the basin of Raccoon Creek
and across thisbasininto the Scioto River below Chilli-
cothe. He also described several of the tributaries of
this preglacial river.

Prof. Israel C. Russell, of the University of Michigan,
spoke on ‘‘ Deposits of Calcareous Marl in Michigan.”
He said that a large number of lakes and swamps in
the southern peninsula of Michigan had been found
to contain deposits of calcareous marl suitable for the
manufacture of Portland ecement. This marl he
described as being composed in part of shells, but
mainly consisting of a chemical precipitate which is
still being deposited. The better grades haye been
found to ¢ontain from 80 to 95 per cent of calecium car-
bonate. The supply of these marls has been found to
be practically inexhaustible, and in consequence
several large cement works have already been estab-
lished and others are in contemplation. He predicted
that Michigan would be likely to take a leading place
in the near future in the Portland cement industry.
Dr. Grove K. Gilbert, of the United States Geological
Survey, presented a paper on a ** Submerged Forest of
the Columbia River.” He said that the cascades in
the Columbia River flow over a natural dam of rock
fragments. This dam had been made by a landslide
that came from the north not less than 350 years ago,
and in the pond were sound stummps of Douglas spruce.
He discussed the various explanations that have been
proposed, and said that he believed that those pre-
sented by Newberry best accorded with the facts. A
second paper by Prof. W. M. Davis, entitled ‘* A Recent
Fault Scarp in the Lepini Mountains, Italy,” was next
read. The Lepini Mountain group is a sub-maturely
dissected block of Cretaceous strata, forty miles south-
east of Rome. A recent movement on the line of a
tertiary fault has produced a well-defined scarp in
places 100 to 200 feet in height and traceable five miles
or more along their northeastern base. This was de-
scribed somewhat elaborately by Prof. Davis. Mr.
Bailey Willis, of the United States Geological Survey,
under the title of ** Some Coast Migrations, Southern
California,” deseribed the formations constituting the

Scientific Qmevican,

Santa Lucia Range of the Coast Ranges and their re-
lations to each other, and indicated the presumable
corresponding migrations of the Pacific Coast. The
section of coast deseribed extends from Point Sur to
Piedras Blancas between Monterey and San Luis
Obispo.

On the conclusion of the reading of this paper the
society adjourned until the evening, when a special
session was held to listen to the presidential address of
Prof. Benjamin K. Emerson, of Amherst College, who
spoke on the * Tetrahedral Earth and the Zone of the
Inter-Continental Seas.” This paper, which was illus-
trated with lantern views, was a very full discussion of
the theory advanced by Greene, who has contended
that the earth in cooling would be likely to assume
the form of a tetrahedron. This novel proposition: has,
during recent years, created considerable interest and
hasbeen widely discussed by many prominent geolo-
gists, including the veteran Suess, of Vienna. Prof.
Emerson described the various views of the author, as
well as those who have discussed his paper, and illus-
trated with diagrams the various forms that the earth
would be likely to assume in its change of form.

Prof. Herman L. Fairchild, of Rochester, N. Y., who
is also secretary of the society, presented an exhibi-
tion, by lantern slides, of ‘‘Beach Structures in Me-
dina Sandstone,” the structure of which indicated shal-
low water and beach deposits. Mr. Harry F. Reid, of
Baltimore, presented two papers on glaciers; the first,
entitled ‘* Movement of Glaciers,” gave the results of
several years’ observations of the movement of the
Forno glacier, with special reference to the vertical
component of the movement. He discussed at length
in this connection the existence of surfaces of finite
shear in glaciers. His second paper was on the * Stra-
tification .and Banded Structures of Glaciers.” Mr.
Reid has been engaged for some time in examining a
number of the glaciers in Switzerland, and he has fol-
lowed the outcrops of the strata from the névé-line
practically to the end of the glacier, and his investiga-
tion convinced him that the banded structure is the
modified appearance of the outerops. This he discuss-
ed somewhat in detail, and further explained why
certain glacialists have held divergent views on the
subject.

Prof. J. B. Wood worth, of Cambridge, Mass., followed
with a paper on the *‘ Glacial Origin of the Older Pleis-
tocene in the Gay Head Cliffs, with a -Note on the
Fossil Horse of that Section.” He described the occur-
rence of glacial fragimments in the bowlder bed at the
base of the older Pleistocene (Columbia) in the Gay
Head section, which confirmed, he thought, the theory
of the existence of an ice invasion long antedating the
surface moraines of the New England islands. This
paper was especially interesting on account of the de-
seription of the astragalus of a mammal whichhe found
in the Miocene underlyving the bowlder bed at Gay
Head. This was identified by Prof. H. F. Osborn as
belonging to a horse.

A second paper by Prof. Fairchild was on ‘* A Chan-
neled Drumlin,” and consisted of a description of ‘a
longitudinal hollow (channel ?) in a drumlin termi-
nating at the lower end by a transverse cut, which
he illustrated by lantern views.

The next paper was by Mr. A. P. Coleman, of To-
ronto, Canada, and was on a ‘‘ Distinction Between
Upper and Lower Hutronian.” He deseribed the find-
ing of a band of rock consisting of fine-grained sand-
stone, chert, or jasper with interbedded iron ore at
Michipicoton, on the northeast shore of Lake Superior,
which corresponds to the Vermilion and other iron-
bearing series west and south of Lake Superior. This
band has been traced for 380 or 40 miles, and has
been recognized at various points to the west, as far as
Rainy Lake, and east to Lake Temagami. Many frag-
ments of this rock were found in the Upper Huronian
at Gros Cap and other points as far west as Shoal Lake
and east to Lake Temiscaming, a distance of more
than 600 niles. It is the most easily determined mem-
ber of the Lower Huronian, and is of great value as
showing the connection between the two parts of the
series. It represents a great lapse of time, as is proved
by the Shoal Lake conglomerate. Mr. Charles Schu-
chert, of the United States National Museum, present-
ed a paper on the ‘‘ Lower Devonic Aspect of the Lower
Helderberg and Oriskany Formations.” He discussed
the Silurian of Murchison and the American equiva-
lents ; then passing to the Devonian of Sedgwick and
Murchison he pointed out that it has no marked Lower
Devonic fauna. He then described the Lower Devonic
of Germany, and finally pointed out that the Helder-
berg fauna was transitional to the Oriskany, and that
these constituted the American Lower Devonic. ‘ The
Silurian-Devonian Boundary in North America ” was
the title over which Prof. Henry S. Williams, of Yale
University, presented a discussion of the principles to
be used in determining the boundary between the two
systems—Silurian and Devonian—standard sections of
which are on another continent, and then discussed
the facts of correlation as bearing on the case. The
final paper presented on the second day was on the
‘* Devonian Strata in Colorado,” by Arthur C. Spencer,
of Washington, D. C. In 1874, the presence of Devon-
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ian rocks in southwestern Colorado was asserted by
the late Dr. F. M. Endlich, and this has recently been
confirmed by the observations of a party of the United
States Geological Survey under the direction of Dr.
Whitman Cross. These observations were described
by the author. He said the section when complete is
three-fold, consisting of a conglomerate and sandstone
at the base, followed by a calcareous shale, and this
by a massive limestone containing considerable num-
bers of invertebrate fossils. The limestone is shown
by its outcrops to have covered an area of at least 600
square miles. The sandstone and shale beds are locally
absent through non-deposition. Their age is possibly
Silurian, though they.contain occasional fish remains,
which would ordinarily be considered indicative of the
Devonian. The silicious series is correlated with the
‘* Parting Quartzite” of central Colorado, and mention
was made of further probable equivalency between
this series and the supposed Devonian of the Grand
Rapids region. This brings out the probability that
these formations of the Middle Paleozoic were origin-
ally deposited over a very extensive area in the south-
ern Rocky Mountain region.

On December 29, after discussing business matters
regarding the appointmerit of delegates to the Paris
Exposition, the society proceeded to the presentation
of the following papers :

The first of these was on the ‘“ Newark Formation of
the Pomperaug Valley, Connecticut,” by William H.
Hobbs, of Madison, Wis. This paper, which was
somewhat lengthy, was of special value from the fact
that it gave support to the broad terrane hypothesis
regarding the extent of the Newark formation. It
showed that an irregular block of the Newark had
been depressed below the level of the ecrystalline
gneisses, so as to be protected from the abrasion of the
ice of the glacial period. Dr. David White, of-the
United States Geological Survey, read a paper on the
‘“Relative Ages of the Kanawha and Alleghany Series
as Indicated by the Fossil Plants.” He said that from
an examination of the stratigraphic distribution of the
fossil plants of the Kanawha series in southern West
Virginia, it appeared that only the upper half of the
series contained the common and characteristic ele-
ments of the floras of the Alleghany series of north-
western Pennsylvania. The lower half carried a flora
which he found distinctly older than any of the floras
which oceurred above the lowest coal of the Alleghany
series. He also presented a brief statement of the
stratigraphic changes and conditions of deposition in
the Virginian region, as indicated by the distribution
of the tossil plants. Mr. Marius R. Campbell, of the
United States Geological Surveyv. under the title of
‘¢ Stratigraphy of the Pottsville Series in Kentucky,”
discussed the areal distribution of the conglomerates
in the Pottsville series along the western margin of the
Appalachian coal field in Kentucky and Tennessee.
Three distinet horizons of conglowerates are deseribed
which heretofore have been regarded as a single
stratum. Attention was called to the unconformity at
the base of the series, and the vertical expansion
southward was illustrated by numerous sections meas-
ured along the margin of the field. The *‘ Jurassic
Rocks of S. E. Wyoming” were discussed by Mr. Wil-
bur C. Knight, of Laramie, Wyoming. He reviewed
the early history of the Jurassic investigations in
Wyoming, and gave the distribution of both the
marine and fresh water beds in that portion lving
east of the North Platte River and south of the Fre-
mont and Elkhorn Railroad. He discussed geological
sections from several localities, and made reference to
the fossil remains found in them. He concluded with
some remarks on the grouping of the Rocky Moun-
tain Jurassic beds, showing their correlation with
European formations. ‘‘The River System of Connec-
ticut” was the title of a second paper presented by
Mr. William H. Hobbs, of Madison, Wis., and he
showed a carefully prepared map based upon the re-
cent topographical map of Conneecticut by the United
States Geological Survey, on which it appeared that
all the master streams flowed into troughs, which cor-
responded closely in direction with the fault directions
of the Pomperaug Valley system and with two addi-
tional closely related directions. From these facts he
inferred that the entire area of the State of Connecti-
cut had been deformed by faulting in pretty much
the samme manner as had been the case in the Pom-
peraug Valley. Mr. Nelson H. Darton, of the United
States Geological Survey, discussed ‘‘ Mesozoic Strati-
graphy of the Black Hills of South Dakota.” Another
paper of his was on ‘‘Tertiary Shore Lines and De-
posits in the Black Hills.”

The annual election of officers, which took place dar-
ing the session, resulted as follows :

Prasident, George M. Dawson, Ottawa, Ont.; first
vice-president, Charles D. Waleott, Washington, D. C.;
second vice-president, N. H. Winchell, Minneapolis,
Minn.; secretary, Herman L. Fairchild, Rochester,
N. Y.; treasurer, Israel' C. White, Morgantown, W.
Va.;- editor, J. Stanley Brown, Washington, D. C.;
librarian, H. P. Cushing, Cleveland, Ohio; and coun-
cilors, William B. Clark, Baltimore, Md., and A. C.
Lawson, Berkeley, Cal.
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POWERFUL ELECTRIC PUMP AT AUSTIN, TEXAS.
BY CHESTER HAILE.

Several years ago the city of Austin, Texas, at an ex-
pense of two million dollars, constructed the largest
artificial dam in America. The site was upon the
Colorado River, a stream of abundant supply, and of
reasonably pure water, but at times, owing to heavy
rains and other natural causes, the flow would become
exceedingly muddy, and a continuation of such con-
ditions threatened at times to endanger the general
health.

With these confronting conditions, Geeneral Superin-
tendent H. C. Patterson began a series of investiga-
tions, basing his operations upon the fact that a too
common error is often made in taking water from
neighboring rivers, which at the time may be of good
quality, but afterward, owing to rapidly increasing
population, become polluted and dangerous for drink-
ing purposes, and sought to avoid such conditions in
the manner hereinafter set forth. In his compilation
of statistiecs bearing upon this
subject, he submitted to the pro-

Scientific Qmevican,

This pump is driven by a synchronous motor built
by the General Electric Company, running 600 revolu-
tions per minute. It has been in operation for about
one year, and much experience was gained in the in-
stallation of this set, to assist the superintendent in
the design of another pump. It was found after a
careful examination that eighty-six per cent of the
energy delivered to the motor came out in the shape
of water to the general systein.

The experience gained in the installation of the first
pump pointed strongly toward a triplex pump and a
slower running motor; and after several months of
careful study and deliberate calculations, in November
of last year a second punp, of the triplex pattern, six
million gallons capacity, designed to run twenty-five
revolutions per minute, was designed by Superintend-
ent Patterson, and drawings of same made by Civil
Engineer Charles R. Watts, and an order was placed
with Henry R. Worthington.

This powerful pump has lately been completed, and
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ing purposes ; a danger which exists as we have shown
in water drawn direct from the rivers.
Action of Nitrogen Dioxide on Chromium,

M. G. Chesneau has presented to the Academie des
Sciences a deseription of his recent experiments show-
ing the action of nitrogen dioxide gas upon solations
of the salts of chromium. The previous experiments
in this direction have shown that the gasis absorbed
by ferrous and by chromous salts, but in the latter
case it has been hitherto impossible to carry on the ex-
periments properly, as the solutions decompose rapidly
in contact with air. The experimenter has found a
simple expedient to exclude the air, and has thus been
able to study the reaction of the gas upon the chromous
salts. 'These are produced in the first place by the re-
duction of a hot solution of a chromic salt, acid or
neutral, by pure zine. The liquid is preserved from
the action of the air by a layer of heavy petroleum,
sp. gr. 0'870 ; this layer, from 5 to 10 centimeters thick.
is sufficient to keep the solution
from decomposing for several

per authorities the result of his
investigation, and among many
other interesting items has the
following to say relative to ty-
phoid fever as produced by im-
pure drinking water.

TYPHOID FEVER.
(Taken from Mr. Patterson’s
report.)

Typhoid fever death rate per
100,000 population, taken from
American cities, on an average
of seven years was 42 cases, where
water was taken from lakes.

An average of  five American
cities over a period of seven
years, taking their
water from rivers, 58
cases.

Average of six
European cities, over
a period of seven
vears, using filtered
water, 12 cases.

The above com-
parisons apply more
to the city of Chicago
than probably any
other city in the
United States. Chi-
engo uses lake water
exclusively, and ac-
cording to all statis-
ties, has had as many
as 154 cases of ty-
phoid fever to the
100,000 population ;
while Munich, whose
water is submitted
to the filtration pro-
cess, has had as low
as three cases of ty-
phoid fever per 100,-
000 population.

The true manner,
Mr. Patterson con-
rended, to secure a
lasting supply of
pure water was by
the filtration process,
either natural or ar-
tificial. Aectingupon
his suggestions, the
city decided to bnild
another puwping
plant in addition to
the one already in
use at the dam, two
and a half miles nearer the city, and on a large de-
posit of filtering sand beside the river. About two
years ago this station was completed, its dimensions
being 50 by 50 feet, and the pumping pit was so situ-
ated that the pumps would never lift water over fifteen
feet. The water for this station was taken from filter-
ing trenches by large, reciprocating, power pumps,
driven by electric motors, power being transmitted
from the main power plant.

THE FILTERING TRENCHES (FIG. 1).

The filtering trenches built in this sand bed, as men-
tioned above, are 10 feet wide and 180 feet long, three
in number, and joined together by 20-inch tile pipe.
‘I'hese trenches are below the low water condition of
the river, and as they are pumped the difference in
level causes a supply of water to pass into them.
Each trench also has eighty 2-inch well points driven
to a depth of 25 feet. The three trenches are connect-
ed with the pumping station by 600 feet of 24-1nch cast
iron suction pipe. The first pump installed was a four
million gallon Worthington duplex pump, with plung-
ers 1914 inches in diameter and 24-inch stroke, making
26 revolutions per minute.

SIX MILLION GALLON, TRIPLEX, ELECTRIC PUMP AT THE AUSTIN

SECTION_THROUGH PUMPING STATION AND FILTERING TRENCH,

delivered by its makers to the city of Austin, at a cost
of $29,000. It is run by a 300 K. W. synchron-
ous motor making 100 revolutions per minute. The
advantages of the triplex pump are that it will mmain-
tain a more constant pressure on the mains, and be
much easier on the motor. The pump is an outside
packed plunger pump, 181 inches in diameter, by
24-inch stroke, and the two pumps together will de-
liver 10,000,000 gallons. of water per day into the
mains.

A great deal can be said in favor of synchronous mo-
tors for work of this character, they being very effici-
ent, giving absolute constant speed under all condi-
tions, and standing an immense amount of abuse, their
only failing being lack of starting effect, and this has
been provided for by getting the motor up to speed,
and starting the pump by a very large friction cluteh.
When once energized they ecan be overloaded to the
extent of three hundred per cent before dropping
out.

In the construction of this new filtering plant, Austin
will secure 10,000,000 gallons of filtered water, which
cannot be polluted and become dangerous for drink-

weeks. To transfer a portion of
it to another vessel, it is taken
out by a pipette having a fine
point ; a certain quantity of oil
is introduced first, which keeps
the solution always covered.
This method of protection may
be used to advantage in worlk-
ing with ferrous salts or others
easily attacked by air. A num-
ber of experiments have thus
been made with -the chromous
salts ; with a soda solution, for
instance, a hydrate was obtain-

PUMPING STATION.

ed, of a fine turquoise blue.

The absorption of nitrogen
dioxide by the salts
has been successfully
carried out. It may
be remarked that
the solutions formed
as above contain
zine, but this has no
appreciable effect
upon the reaction.
The gas is first puri-
fied and dried, then
passed through a
neutral solution of
chromous ¢ hloride
contained in a small
flask. In this way
an absorption of
0257 gramme of the
gas is obtained for
85 centimeters of so-
lution. As the ab-
sorption disengages
a certain amount of
heat, the tempera-
ture of the appara-
tus is regulated by a
refrigerating bath to
about 15° C. The
solution takes a fine
darkred color, which
is quite different
from the brown tint
assumed by the fer-
rous salts under the
same conditions.
This color changes to
a greenish brown at
the end of an hour;
the change is immwme-
diate if the tempera-
ture is raised to 100°
C. While the fer-
rous salts give off the gas absorbed upon heating
or in vacuo, the salts of chromium retain it, and a
veritable combination may be considered as formed
in this case. The experimenters consider that the
action is one of simple absorption, as the gas after pass-
ing through the solution has not been decomposed.
The red liquid gives with soda a gray precipitate sol-
uble in excess to a violet color, without disengagement
of gas; this solution becomes green after a time. A
like series of results has been obtained with acid solu-
tions of chromous chloride and sulphate.

RUNNING from Phillipsburg to Newark, N. J., there
is a most remarkable canal. It is 60 miles long, and
was operated before any railroads were built in the
State. At times it runs side by side with the Lacka-
wanna Railroad. Locks are not used, the boats being
drawn up and down elevations on great cars on a
truck 18 feet wide. This is likely to be the last year
of its operation, as an effort will be made at the next
session of the New Jersey legislature to secure it as
a means of furnishing Jersey City with an additional
water supply. -
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OIL ENGINE WITH DIRECT-CONNECTED
GENERATOR.

For many years Europe was ahead of this country
in its use of gas and oil engines, while we led the world
in the development of electricity and the construction
and use of electric machinery. To-day, however, there
is a growing appreciation of the economic merits and
wide range of application of the former types of motive
power, and the firmms which were early in the field in
the design and construction of gas and oil engines have
their hands full in keeping pace with the demand. The
merits of the gas engine are well understood, and the
same advantages of low first cost,ease of application
and handling, and cleanliness, render the oil engine an
ideal prime mover where small units of power are re-
quired, while the cost of operation is greatly reduced.

We herewith illustrate a Mietz & Weiss engine
which consumes the ordinary kerosene of commerce.
These engines are made in eight sizes ranging from 1
up to 20 horse power. Thel horse power engine weighs
600 pounds and covers 30X36 inches of floor space, while
the 20 horse power engine calls for 60X90 inches and
weighs 6,500 pounds. Theengine illustrated is of 4 horse
power and is direct-connected to a generator which is
mounted upon a common base, and has a capacity of
forty 16 candle-power incandescent lamps. As the en-
gine is of the two-cycle type, with an explosion at each
revolution, it is susceptible of a more perfect regula-
tion than the four-cycle engine. The crank shaft is
entirely inclosed, with a view to excluding dust and
dirt, and particular attention is paid to lubrication, a
special oil reservoir being provided at the right side of
the engine frame, from which the oil is drawn by the
partial vacuum formed, during each revolution, in
both ecrank chamber and cylinder, and fed to the
crank pin and cylinder, the main bearings being taken
care of by automatic ring oilers. The kerosene, which
is carried in a closed copper tank firmly screwed to
to the cylinder, has a capacity of ten hours’ run. The
consumption is about three-quarters of a pint per
horse power hour.

The oil is fed from the tank to the cylinder by a
small oil pump, operated by an eccentric on the main
shaft, an injection of oil taking place at each revolu-
tion. The place of the throttle in a gas engine is
taken by a little hinged finger on the plunger of the
oil pump. When it is desired to stop the engine, the
latch is thrown up, clear of the follower, and the pump
is thereby thrown out of operation. The amount of
oil fed to the cylinder is controlled by a simple and ef-
fective governor.

The direct connecting of a generator to an oil engine
calls for a certain measure of elasticity in the coupling,
although, as already explained, the fact that an im-
pulse is given at each revolution secures a very even
running in these engines. In the coupling the power
is transmitted through three studs provided with rub-
ber rings which are of sufficient strength to carry more
than the required load, and serve to absorb all shock
and ease the strains due to sudden variations of load,
or to the irregularity in the alinement of the engine
anddynamo. The
engines are built
by August Mietz,
128-132 Mott St.,
New York city.

-

‘The Extermina=
tionm of Gulls,

The feather
hunters are rapid-
ly exterminating
the small herring
gulls at the east
end of Long Is-
land Sound and
t h e islands be-
vond. The her-
ring gull used to
be very common
in that region,
but the feather
hunters have
killed or driven
away most of
them. When
Agassiz had his
suminer school on
Penikese Island
there used to be
a large colony of
these birds, but
afterward the
feather hunters
began their work,
and according to
The Evening
Post, a woman
who visited the
island last sum-
mer saw hundreds
of dead birds with
their wings torn

DIRECT-CONNECTED KEROSENE ENGINE AND GENERATOR.

Seientific Jmevican,

away and many wingless birds still alive fed by their
mates. The larger gulls are not killed by the feather
hunters as their wings are too large to be worn on hats.
It is to be hoped that such cruel bird hunters, if
caught, will be severely punished.

AN INGENIOUS TOOL-GRINDING MACHINE,
A patent has been granted to Mr. Arie Van Dillen-
beck, of 261 Hamilton Street, Albany, N. Y., for a tool-

DILLENBECK’S TOOL-GRINDING MACHINE.

grinding machine, the novel features of which are
found in the means provided for adjusting the table so
that tools of various kinds can be sharpened with any
desired bevel.

The machine, as our engraving shows, is supported
by a standard, the base of which is clamped to a shelf
or bench. The standard has an arch at its upper end
and is provided with a rearwardly-extending horizontal
arm at one side and with forwardly and upwardly pro-
jecting arms at the other side. A stone is mounted in
the fork formed by forwardly and upwardly projecting
arms and is connected by a chain and sprocket gear
with a shaft mounted in the rearwardly projecting arm
at the upper end of the standard and turned by an in-
ternai pinion meshing with a driving-wheel journaled
in the,horizontal arm at the base of the fork. By turn-
ing the driving-wheel the stone will be rapidly rotated.

The tool-holding table slides on a rod held between
therarms of a fork, the shank of which is connected by
a universal joint with a bar which is pivoted to one
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side of the arch and which can be swung to raise or
lower its outer end (and hence the table) and can be
locked in adjusted position. Upon the table tool-hold-
ing clamps with under-cut bodies are mounted; these
clamps can be adjusted to receive tools having short or
long cutting edges, such as chisels, drawknives, and
the like. In sharpening a tool, the table is moved back
and forth on its rod so as to sharpen all parts of the
edge uniformly, collars being provided which limit the
movement of the table and prevent the tool from leav-
ing the stone. By reason of the pivoted bar and the
universal mounting of the table fork, the table can be
raised or lowered to accommodate thick and thin tools,
or moved to or from the stone to bring more or less
edge of the tool on the grinding surface to produce a
greater or lesser bevel. The machine can be driven
with one hand, and the table manipulated with the
other. Assoon as the hand is removed from the table
the weight of tool-handle will cause the table to drop
back and carry the tool away from the stone.

Platinum Prints,

It is sometimes difficult, if one has not had consider-
able practice in the exposure of platinotype paper, to
obtain a satisfactory result upon the first trials. It
often happens that the prints which have been judged
to be sufficiently exposed give only gray tones upon
development. The reinforcing bath given in the fol-
lowing formula enables one to strengthen the tones:

SOLUTION A.

Reintoreing

Saturated solution gallic acid........eeeeuvees covnnn. 50c. ¢
Saturated solution nitrate silver................ . 2c.c.
Aceticacid, glacial.........oocoiiviinn o cin Ll 10 drops.

A /173 5666600000000 600056000000 86+ 8000R06A0E006008000 50 c. c.

SOLUTION B.

Chloroplatinite potassium.,.......cocoee veviiienenens 1 gramme.
Phosphoricacid........ .. teeeieeiniiiiiiiniiearnnee 15¢.c.

B 1 R 600 c. c.

The prints are plunged into pure water, then into
Solution A until the desired reinforcement is obtained.
During this tine they should be constantly agitated.
They are then washed in three changes of water to
which a small proportion of acetic acid has been added,
and are toned in Solution B until a good black is
obtained. The prints are finally washed as usual.

A Gigantic Map.

One of the most interesting exhibits which will be
sent from the United States to Paris will be a huge
map of New York city, which is now in progress of
construction under the chief topographical engineer of
the Board of Public Improvements. It measures 28 X
24 feet and is on a scale of 600 feet to the inch, and in-
cludes all the boroughs of the great city and consider-
able of the adjoining territory. Twelve draughtsmen
are now working on the map indoors and there is a
field force of eight men working outside. The map
shows all the trees, parks, piers, ferries and railway
lines ; displays contour lines and elevations of every
point in the city, and more than 1,000 square miles of
the territory are embraced, and all buildings of any imn-
portance what-
ever are indicated.
In each corner
will be a pen and
ink drawing 12 X
18 inches showing
some notable view
of the city, and
around the edge
are to be smaller
sketches of vari-
ous public build-
ingss. A hard
wood platform
and bronze brack-
ets and railings
make up the
mounting of the
map. Iun connee-
tion with it there
will be exhibited
a copy of a relief
map in the Muse-.
um at Albany
showing Manhat-
tan Island in 1776
and also two
charts of the city
as it looked in
1641 and 1800.
The four maps
will form an op-
portunity for the
study of the city’s
growth during the
past 300 years.

—e———

T HE Chicago
drainage canal
was opened on
January 2, with
no ceremosies,
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Sorrespondence.

Unit of Labor?
To the Editor of the SCIENTIFIC AMERICAN :

Can any reader of the SCIENTIFIC AMERICAN state
*the unit of labor”? The day’s labor is not a unit.
The expression means some labor, but it is indetermi-
nate.

Similarly, the wheat from an acre of land means
some wheat, but the unit of wheat, as the bushel, en
ables us to state the quantity.

Labor is a forece, All we use is the result of labor.
Our civilization is also the result of labor.

Without the unit of labor, we can have no coefficient
of labor. Thus we are unable to state intelligibly the
one force, or power, that produces everything.

A. BRADY.

Titusville, Fla., December 28, 1899.

True Inventor of the Telegraph.
To the Editor of the SCIENTIFIC AMERICAN :

I have just read an article in your issue of December
30 entitled ‘“The True Inventor of the Telegraph,”
and purporting to have been written by Heileman
‘Wilson.

He refers to and quotes the well-known letter of
**C. M.,” published in the Scots Magazine, 1753 ; and
concludes that ** it must be admitted that ‘C. M.’ was
the inventor of the electric telegraph, and that every
step made since that time, however wise and valuable,
can be viewed in no other light than an improvement
on the idea of an unknown man.”

I dissent wholly from Mr. Wilson’s conclusion. It
does not appear that C. M. ever tried an apparatus or
even made an apparatus embodying the ideas of his
deseriptions ; and he consequently could not know
how it would work, or whether it would work at all.
Mr. Wilson at an earlier point in his article says: ‘It
was reserved for a Scotchman, living at Renfrew, to
suggest that messages might be sent by electricity
along wires passing from one place to another.” Here
he uses the correct term. Unquestionably C. M. made
a suggestion ; but he did nothing more. It is, how-
ever, not the man who suggests that a certain thing
may possibly be done, but the nan who finds a way to
do it, and does do it, who is the inventor.

No one as yet has invented the art of ‘‘ Seeing by
Electricity,” but inany persons have made suggestions
as to how it may be done ; and some have asserted
that they have done it. When that art and a means
for carrying it out shall have been invented, the
people who have made the suggestions will of course
be duly trotted out as prior inventors.

Mr. Wilson apparently relies too implicitly on his
memory, which, however, should have told him that
Plymouth is entirely out of the line of communication
between London and Waterloo.

The Wellington anecdote is a very familiar one to
e ; but heretofore the delayed words have invariably
referred in all versions of the anecdote I haveseen to
the battle of Salamanca. THOMAS D. LOCKWOOD.

Boston, Mass., December 31, 1899.

'THE number of emigrants from Germany has fallen
off within the last few years, and seems to be continu-
ally decreasing. In 1898 the number was but 20,960,
which is the smallest since the existence of the empire.
The table shows the emigration since 1881 :

Number of

Year. Emigrants,
1881 B60O00OA0000000G SO000000BEE BERG A 668 BEBA000T 220,900
3 5 000 50060 6E006ERBAEN A BOOC0BE0B00M0NAEaa06aGE  GABO0 104,780
1891... 120,090
1895... 37,490
2L:2 he600 600600660000000" 08 0OG00000aA0000AIBEASA000004 o 33,820
1 (500080658 06000000000 COB0000M JBB0 BEE0000A6A000a3000058 24,630
1L 680 666 000000 0080860000006006000006000000a308 5EaRGE0T 20,960

The emigrants for the year 1898 are distributed as
follows: United States, 17,232; the remainder of
America, 1,094 ; besides Brazil 785, and Canada 208.
Africa received 1,092; Asia, 223; and Australia, 163.
Upon comparing the figures for the emigration with
that of the total German population, one finds, for 1898,
38 emigrants per hundred thousand as against 43 in
1897 and 232 in 1891. The cities of Bremen and Ham-
burg gave the largest proportions.

DuURING the year 1898, 1,465 persons were inoculated
for hydrophobia at the Institut Pasteur at Paris; of
these, only 8 succumbed. This gives a mortality of
020 per cent. In the following table these figures may
be compared with those of the preceding years :

Year, Number Treated. Died. Per cent.
1886 2,671 25 094
1887 1.770 14 079
1888 1.622 9 055
1889 1,830 7 038
1890 1,540 5 032
1891 1.559 4 025
1892 1,790 4 022
1893 1.648 6 036
1894 1,387 7 0'50
1895 1,520 5 033
1896 1,308 4 0°30
1897 1521 6 08y
1898 1,465 3 020

Scientific dmevican,

A SIMPLE TROUSERS CLASP.

We present in the accompanying illustrations a novel
form of clasp invented by Dr. Avediss B. Herald, of
‘Washington, D. C., by means of which trousers can be
held in position when wrapped about the leg. The
clasp comprises essentially a base plate and a clamping
plate hinged together and formed with corrugations
alternately with one another, so that the ribs or pro-
jections of one plate will enter the sockets or depres-
sions of the other. The base plate has its tip turned
out so that it will properly clasp the trousers and avoid
injury to the leg. Theclamping-plate has its butt end
outwardly swelled and returned so as to afford room
for the seam at the end of the trousers-leg and to set the
two corrugated plates at an angle to each other when

A NEW TROUSERS CLASPING DEVICE.

the clasp is closed. About the pintle of the hinge con-
necting the two plates, a wire spring is coiled with its
ends extended to operate the clamping-plate.

The trousers having been folded or wrapped as usual,
the clasp is applied so that the base-plate fits within
the trousers-leg and the clamping-plate in the loop
formed by the fold. The tension of the clamping-
plate forces the fold toward the base-plate, thereby
securely holding the trousers in place.

g
AN AUTOMATIC LUBRICATOR FOR LOCOMOTIVES
AND MARINE ENGINES.

The lubricating device which forms the subject of
the annexed engraving is designed to supply oil con-
tinuously and regularly to the bearings or journals of
locomotives and marine engines by means of com-
pressed air. The novel features of the invention are
found in a peculiar form of nozzle employed, which
effectually prevents foreign matter from clogging the
pipe. Fig. 1 of our illustrations is a rear elevation of a
locomotive cab, showing the device applied to the boil-
er. Fig. 2 shows. part of a feed-pipe and its nozzle.
Fig. 3 represents one end of a drip-pipe together with

its nozzle. ’

The oil is contained in a tank secured to the boiler,
and provided with a valved feed-cup, a gage-glass to
indicate the level of the oil, a cock to permit the escape
of air when filling the tank, a gage to indicate the air-
pressure in the tank, and a faucet toallow the oil to run
off when desired. Connected with the tank near the
bottom are outlet pipes which supply oil to feed-pipes,
C. Each outlet pipe, as shown in Fig. 2, tapers in-

BANGS’

AUTOMATIC LUBRICATOR FOR LOCOMOTIVES
AND MARINE ENGINES.

wardly and contains within its wider, outer end a
nozzle formed with a conical inner end and provided
with a straight outlet and a tapering inlet. Wherever
a box is to be oiled, the feed-pipe, C, is provided with a
T-fitting, with one arm of which a drip-pipe, D. is con-
nected, extending over the oil-receiver. The drip-pipe,
as shown in Fig. 38, is provided with a nozzle similar to
that already described, the tapering end likewise facing
the direction of supply. The oil is forced through the
feed-pipe, C, by compressed air, controlled from the
engineer’s valve, 4, to which an air-pressure and an
air-vent pipe of the usual construction lead.

Owing to the peculiar formmation and arrangement of
the nozzles, the foreign matter containedin the oil will
be deflected to either side of the nozzle, leaving the
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bore free. An obstruction which enters the contracted
end of the bore is forced through the nozzle into the
enlarged portion and thence outward, thus insuring a
continuous supply of lubricant to the bearings.

The lubricator is the invention of Edwin D. Bangs,
of Milwaukee, Wis.

i
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Automobile News.

A large soda water manufacturing firm in New York
city has just put into service a very heavy automobile
wagon weighing 5,600 pounds. It is driven by elec-
tricity.

An automobile club has been formed at Bologna,
Italy. There is also one at Nice. According to The
Motor Car.Journal, there are now 2,173 members be-
longing to the Automobile Club in France. In one
week 99 new names were enrolled.

The Park Commissioner of New York city is issuing
permits to automobile owners to the number of two or
three a week. Up to the present time only electric
carriages have been permitted to enter the Park, as it
is thought the gasoline carriages are noisy.

The tour from London to Edinburgh will take place
in March. The route will be arranged so as to pass
through a large number of places, in order to attract
the general attention of the country. There will be
several one-day exhibitions at the most important
towns.

The Automobile Club, of Chicago, has been organ-
ized, and articles of incorporation have been filed.
From the large and rapidly inecreasing number of au-
tomobilesin use in Chicago, the club is expected to be a
great success. It is proposed to arrange races and tours
for automobiles.

Park Commissioner Clausen, of New York city, has
granted a permit toa woman to run an automobile
vehicle through Central Park. At first he was in
doubt as to her ability to manage an automobile, but
she invited him to take a ride, and he sent his secretary
instead. The latter was speedily convinced of her
ability, and the periwit was issued forthwith.

The Newport, R. 1., plant of the New England Elec-
tric Vehicle and Transportation Company is most
complete, and vehicles are let with or without drivers.
The vehicles are stored in what were formerly horse
barns. Ample facilities for charging the storage bat-
teries are provided. The suminer colony was most en-
thusiastic over automobiles, and the demand was so
great that it was impossible to care for the carriages
during the day only. An electric motor drives an air
compressor, which is used to inflate the tires.

A motor carriage has recently been introduced in
France which combines many novel features. 1t is
normally propelled solely by an oil engine, but on
hilly ground is helped by an electric motor. The oil
engine works at constant speed, and when the vehicle
does not absorb all the engine power, the excess drives
the motor as a dynamo and charges the accumulators.
Then the accumulators are only used ocecasionally and
they are kept fully charged. The engine is direct con-
nected to the dynamo-motor, which is shunt-wound,
and this is in turn used’ to start up the engine. The
changes in speed are effected mechanically.

On March 1, 1900, the Automobile Club of America
will take possession of the famous Kingsland Point,
located almost in the middle of the Tappan Zee, on the
Hudson River, near New York. Here was. built the
famous Philipse manor house, in the cellar of which
may be found port-holes for cannon. John Brisben
Walker has given the use of the Kingsland mansion
to the Automobile Club of America, free of rental,
for a year. It is twenty-six miles out of New York,
and as the roads leading from New York to it are per-
fect, it will make an ideal run. A terrace, protected
by a stone wall, projects into the Hudson in front of
the mansion, and in the summer is filled with plants.
The entire point is covered by trees of large size, and
there is a pavilion over the water. The entire pro-
perty has 233 acres.

The Fifth Avenue Coach Company, which recently
purchased the old Fifth Avenue stage line, has taken
the first.step toward substituting automobile vehicles
for the present stages. A trial of an electrically pro-
pelled stage was made January 2, 1900, from the com-
pany’s stables at Eighty-eighth Street, and it took only
thirty-two minutes to run from the stables to the south
side of Washington Square, and the return trip was
made in thirty-five ninutes. There is one seat on the
outside for the driver, and at the rear of this is a seat
broad enough to accomnodate three persons. The
inside is finished in oak and will seat eight’ persons.
It is equipped with four inside roof lights, two out-
side lights, one on either side of the driver’s seat, and
one portable emergency light, all of course being elec-
tric. The vehicle is propelled by a storage battery
consisting of 22 cells, the whole weighing 1,500 pounds.
The total weight of the vehicle is 5,500 pounds, and the
maximum speed is 9 miles per hour. Of course the
stage is small and is not exactly what would be used
on the line, but it is sufficiently large for experimental
purposes.
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Science Notes.

Prof. Roentgen has at last decided to accept a call
to the University of Munich.

The German Bundesrath has decided to regard
January 1, 1900, as the official beginning of the new
sentury.

On December 20 the University of Pennsylvania’s
Free Museum of Science and Art was formally opened
to the publie.

According to The Engineer, the horses of the Scots
Greys, now at the seat of war, have been dyed khaki
golor, in order to render them less visible to the enemy.

Prof. Virchow has just celebrated the fiftieth an-
niversary of his labors as Professor Ordinarius in the
University of Berlin. He is now in his seventy-eighth
year.

Nearly $30,000 has been raised for a monument to
Lavoisier, and it will be unveiied during the Paris Ex-
position. An open space behind the Madeleine is the
site which has been selected.

An English firm that makes scientific instruments
now sells quartz fibers commercially. . They are speci-
ally suitable for suspending heavy.magnets, and finer
ones suirable for galvanometer suspension are also
supplied.

In Finland the newspapers have suffered severely
from censorship and suppression. According to Publie
Opinion, a concern has been formed entitled the ** Fin-
Jand Newspaper Press Censure Insurance Company.”
It guarantees an indemnity not exceeding 60 per cent
of the loss of the gross incowme incurred by suspeunsion.
The premium is 5 per cent of the gross income.

According to The Philadelphia Ledger, the police of
a small Pennsylvania city were mnuch mystified by find-
ing boys fast asleep and in a semni-conscious condition
stowed in vacant houses, sheds and brickyards. It
was finally discovered that the boys had gotten into
this condition by inhaling the fumes of gasoline, and
some of them have really become gasoline drunkards.

The Druggist’s Circular translates the following from
a French contemporary. It states that if a few drops
of a solution of indigo carmine are added to milk, the
color produced by it disappears under the action of
the microbes in the milk. He determines the age of
milk by the duration of the tint ; thus, if fresh milk it
lasts about twelve hours at15° C.; five hours at 15°
to 20° C., and four hours at 20° C. Where there are
several decigrammes of the lactic acid to the quart of
milk, the tint vanishes almost instantaneously. This,
of course, can apply only to milk which is not protected
by an anti-ferment.

In a theory of wind instruments proposed by F.
Larroque, it is assumed that the tubes of brass in-
struments consist of a conical part with its vertex at
the mouth of the player, and an enlarged portion at
the further end. The effect of the enlarged end is to
emphasize the higher harmonies, for the pitch of the
pote is not altered if the cone is continued in its re-
gular shape to the end of the tube. The portion situ-
ated between the cone and the brass resounds to the
notes produced in the tubes and strengthens them
while increasing the expenditure-of wind. An in-
creased expenditure of power implies an increased pro-
minence of overtones.

Consul Hughes sends the following from Coburg,
October 23, 1899 : A simple method of preventing rot.
and other diseased conditions of winter seed potatoes
is in use by the peasants of Thuringia. Those potatoes
that rot easily in the cellar in winter are made better
able to resist disease conditiens and cold by being laid
in a sunny place, as far apart from each other as pos-
sible. They are turned over morning and night until
they become thoroughly green, and are then placed in
the cellar for the winter. Potatoes treated in this
manner do not rot and can withstand a great amount
of cold without freezing. Early potatoes thus treated
do not sprout in the cellar, and so retain their full
strength. In February, the potatoes are taken from
the cellar and put in a partially warmed room until
planting time. When planted, they will sprout strong-
er and quicker than potatoes not so treated, and the
crop will be larger and better.

A few weeks ago we described a large poster which
was pasted on the pavement between the car tracks
at Battle Creek, Mich. A correspondent writes us
that this is remarkable, merely as a piece of what
might be called the playful side of the printing busi-
ness, but that it is an abuse of the word ‘ poster.”
He calls our attention to some very remarkable post-
ers. About 1883 a poster was designed and issued by
a Cincinnati firm which contained a hundred sheets
each 30 X 40 inches in size. The poster was nearly 85
teet long and 10 feet high and the pictures consisted
of one single scene—a circus interior. It wasa com-
plete single picture from end to end. There are a
large number of 36, 40 and 48 sheet posters produced
annually, but larger ones than this are rare on account
of the difficulty of posting. One or two great circus
companies use regularly posters containing sixty-four
sheets bearing a single complete scene.
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Engineering Notes.
Four hundred and seventy-two miles of new lines
were opened in Japan during the year ending March
31. There are now 2653 miles of railroad in operation.

Benzine motors are being tried for driving canal
barges in France. The motors are of about 12 horse
power and drive twin propellers. The speed is said
to be considerably greater than where horses are used
on the towpath.

It is said that the government purchases about
10,000 typewriters per annuim, and the administration
is about to make a systematic attempt to secure a con-
siderable reduction in the price of the inachines by
clubbing the orders together.

The American Line has arranged with the under-
writers for extensive repairs to the steamer ‘‘Paris.”
The boat will be refitted with new engines similar to
those of the **St. Louis,” and she will be ready for
service within a year. The name of the vessel will be
changed and she. will be called after somne American
city.

The Philadelphia and Reading road has recently in-
stalled a novel method of ventilating several of the
smoking cars. It consists of three two-bladed vanes
suspended froin the top of the ventilators and operated
by a small motor actuated by wind created by the
motion of the train. The result is a continuous cir-
culation of air, and the smoke and bad air are taken
out through the ventilators. The fans may be dis-
connected when desired.

The Russian government is preparing to construct
a new railroad going- fromn the south of European
Russia to Turkestan. 1t is intended to connect the
comnmercial centers of Russia with Central Asia by the
shortest route. Two projects exist, and neither of
them has been finally decided upon. Either one would
be less costly than the Siberian railway, and the
natural resources of Turkestan territory are scarcely
inferior to those of Siberia.

The new bridge which will connect Beston with
Cambridge has been designed with a view to artistie
effect, and, according to The American Architect, if
the present plans are carried out, as is probable, the
structure will not only be interesting, but creditable
to both cities. The bridge is to be adorned with light-
houses near the center, and two towers near the end.
As the length of the bridge will be considerable, this
will prevent a ecrowded effect.

A list of guns in possession of the Boers has been
published on what is said to be trustworthy authority
by the National Zeitung. According to this account,
the Boers have eight 7°5 em. Krupp guns, sixteen 75
cm. Creusot guns, eight or nine Maxim-Nordenfelt field
cuns, twenty-four 87 ciu. automatic Maxiin guns, eight
12 cm. field howitzers—four from Krupp and four from
Creusot—fonr 37 em. Krupp mountain guns, four 155
cnm. Creusot guns. In all, with old guns, the Boers
possess somne eighty or ninety pieces of artillery. Dur-
ing recent years the Boers are said to have bought
40,000 Mauser rifles, and 25,000,000 cartridges, as well as
a large number of Martini-Henry rifles.

The ‘‘Pioneer,” the first regular sleeping car built
by the Pullmans, has been definitely retired from ser-
vice, says The Railway Age. On one other occasion it
was retired, but was again pressed into service for the
transportation of troops during the war with Spain.
It was built about the year 1858 in the shops at Bloom-
ington, Ill., at the cost of $18,000, and. mmade its first
trip on the Chicago & Alton Railway. The cost of
construction, was at that time regarded as extrava-
gant, but the inmediate popularity of the accommoda-
tions afforded by it, created the dewmand for the pre-
sent system. The car appears shabby, small and in-
convenient, but the fundamental ideas embodied in the
construction of the present luxurious cars seem pre-
sent to a surprising extent in this prototype of modern
cars, so that the name ‘ Pioneer” appears to have
been prophetie.

The inventor of the ‘‘ Raddatz” submarine boat and
two engineers recently had a thrilling experience in
their odd craft. For some weeks Mr. Raddatz has
been engaged in surveying the bottom of Lake Michi-
gan off the entrance to Milwaukee Harbor. At one
place the boat was sunk in what afterward proved to
be a depression in the bottom. Supposing that the
ground was comparatively level, Mr. Raddatz ordered
the craft ahead, when suddenly she thrust her pointed
prow into a submarine bank. As the vessel was mov-
ing at a speed of four miles an hour, the shock was quite
severe. The boat was stuck fast, and it was only after
half an hour of the vigorous use of the propeller that
she was loosened. The same day they were caught
by sticky clay three miles from the entrance of the
harbor. The occupants of the boat were caught much
longer than before. Fortunately no injury was done
to the machinery, and the trouble was caused by per-
mitting the vessel to rest too heavily on the sticky
clay. Finally the boat succeeded in lifting itself clear
of the dangerous bed. The surveys which have been
made with the submarine boat have amply demon-
strated its usefulness.
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Electrical Notes.
The Southern Railway is having 41 locomotives built
in Richmond, and each is to be equipped with an elec-
tric headlight.

In laying a new fire alarm cable between Randall’s
and Ward’s I1slands and the inain line of New York, a
locomotive was used in hauling the cable into place.
The engine performed the work with ease.

At the Henry celebration held by the citizens cf
Albany, Deceinber 16, President Verplanck Colvin of
the Albany Institute read a letter from President
McKinley in which he spoke most highly of the good
work done by the late Joseph Henry in developing
telegraphy.

In the electrical extraction of mercury the cinnabar
ore is crushed to a fine state of division and isthen
treated with a hot solution of sodium sulphide con-
taining sodium hydrate. The electrolytic vats are of
iron and may be used as cathodes. The anodes are
1zade of steel.

The extension desk telephone is constantly growing
in favor. It saves the annoyance and delay of having
to rise and go to a general office telephone. As the
message comes over the general telephone line, the
business man having the extension desk telephone
can answer the call or not as he may see fit.

Tests of wireless telegraphy are being made across
Lake Michigan. There is a car ferry operated by the
Ann Arbor Railroad, and at present they are obliged
to telegraph between the two ferry houses by way of
Chicago, and the delays are enormous. It is hoped
that wireless-telegraphy will' solve the problem of
rapid communication for them.

The cost of the Yukon telegraph lines was about
$137,000. The distance fromn Lake Bennett to Dawson
is 740 niles. There were no horses engaged in carry-
ing on the work of construction, most of the carrying
beingdone by scows on theriver. According to The
Electrical World, $400 was taken in for messages on the
first evening the lines were opened.

It has been discoverzd in St. Paul that electric
ground connections made by attaching wires to water
pipes not only ruin the pipes themselves, but also seri-
ously interfere with the operation of the water meters.
In one case the meter failed to register, notwithstand-
ing thie fact that large quantities of water flowed
through it. The officers of the Water Board have or-
dered the removal of all electric wires from the water
pipes.

The Manhattan Elevated Railway Company of New
York has announced that the contract for the genera-
tors for the new power rlant and the apparatus for
the sub-stations has been awarded to the Westing-
house Company. The first of the dynamos is due for
delivery in ten months, so that there is a probability
that a portion of the Manhattan Railroad will be ope-
rated by electricity next year. Electrical equipment
on the Kings County Elevated Road in Brooklyn is
now completed so far as the Coney Island section from
the Bridge up is concerned, and the cars make excel-
lent time.

In connection with the transmission of ecurrent of high
potential by the Union Carbide Company, of Niagara
Falls, the current is stepped down from 11,000 volts to
2,200 volts at the works by means of seven transforiners

each of 2,500 horse power capacity, says The Engineer.

These transformers are double the size of the largest
hitherto constructed. The total weight of each unit is
twenty-two tons, of which one-half is nade up by the
sheet iron used in the core. The clamps for holding
the latter together weigh nearly two tons. The inclos-
ing case is about 11 feet high and 814 feet by 414 feet in
plan. The transformers are immersed in oil, which is
cooled by water circulating through 650 feet of piping.
The energy in the form of heat which must be disposed
of in this way amounts to over 40 horse power at full
load.

Commercial Intelligence quotes from the Eleckt.
Zeits. that an association of farmers in the district of
Ochsenfurt (Bavaria) is erecting large electrical works
near the village of Biitthard, in Lower Franconia,
which will be entirely devoted to agricultural uses.
The current is produced close to the village of Schiif-
tersheim, a distance of 11 kilometers, requiring for its
creation a foree of about 150 horse power, which is sup-
plied partly by steamm and partly by water, and con-
ducted as current of 5,000 volts to the villages of Biitt-
hard, Laudenbach and others, where it finds the most
varied use. Movable electromotors for driving thrash-
ing machines, chaff cutters, bruising mills, ete., are
supplied, and connecting boards for the conducting
wires are placed at every farm. The motors are of
very simple construction, and can be easily handled by
any of the farmm hands. The electric light will be
widely used in all the villages named, and on account
of greater security with regard to fire in the lighting of
agricultural buildings, it is daily increasing in use
among farwers.
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HOMEMADE WINDMILLS IN NEBRASKA,

In the current issue of the SUPPLEMENT we begin
a most interesting series of articles on ‘‘ The Home-
made Windmills of Nebragka,” by Erwin Hinckley
Barbour. The articles will run through several num-
bers and will be accompanied by over thirty illustra-
tions. To those who may be unfamiliar with these
windmills they will be a revelation, and the import-
ance of this movement inaugurated by the inventive
farmers of Nebraska is made manifest, in that many
acres of garden truck, fruit land, and even farm land
are irrigated at a trifling expense. Stock is supplied
with water, ranchmen and sheepherders are benefited,
dairy products are increased and improved, and the
comfort of the village and the rural home is often en-
hanced. The merits of these homemade mills have en-
joyed such prompt recognition that they are going up
daily, not to the detriment, however, of windmills
which are made by regular manufacturers, but in ad-
dition to them. In a given community the man who
puts up the first mill generally furnishes the model
for the rest of the neighborhood, hence it seems desir-
able that good models should be used, as illustrated
in Mr. Barbour’s paper. All of the leading types are
shown, and they may serve as models, and with the
aid of a few types, alinost anyone can construct
windmills which will prove of substantial bene-
fit to their constructors. The author has visited
a large number of mills in various parts of the
State of Nebraska and in other States, and
his writings on the subject give proof of an
intimate acquaintance with the subject.

The builders of homemade mills in Ne-
braska are generally the wealthy and more
progressive among the older and well-estab-
lished farmers or else younger men just mak-
ing a start, and not the roving, unsettled or
shiftless class. Some of the beginners use the
homemade mill for the irrigation of the garden
and for supplying the house, and others make
luxuries of them rather than necessities. They
put them to work in various ways to save hand
labor, such as.running a grindstone, churning,
Wworking a feed grinder, corn sheller, the wood
saw and other farmm machinery. The cost of
these windmills is not great. In dollars and
cents the average mill will not fall far from
four or five dollars, not including the labor.
Such mills are usually put up at odd times and
made out of material at hand, such as old
lumber, poles and hardware common to every
farm. Some builders by a display of superior
management erect excellent mills at a nominal
extra expense of one or two dollars for labor
and hardware. Some mills will be found doing
good service whicéh cost but $1.50, and from
this there is every gradation in the price of
mills up to $150, which gives an efficiency of 8
horse power and is capable of grinding food
for the stock at the rate of 200 to 800 bushels of
grain per day, according to the wind.

Mr. Barbour divides the mills into ‘‘Jum-
bos,” * Merry-go-Rounds,” * Battle Ax,” **Hol-
land” and ‘‘Mock Turbines.” This includes
all of the main types of the homemade mills
known at present.

The ** Jumbo” or ¢ Go-devil” as some call it
is very like an old-fashioned overshot wheel.
They lend themselves readily to construetion,
being very simple in design, and they are very
economical, owing to the fact that old lumber,
laths, shingles, split rails, tin from old roofs,
etc., can be pressed into service in the con-
struction of these mills, and even the useful
tin can unsoldered can be utilized for nailing
on the loose sides of the Jumbo box. The
efficiency of the Jumbo mills is low, but this is
compensated for by the fact that they are com-
paratively inexpensive to build, for a good mill of
this type can be built for $3, and a better one for
$8. Some have been built large enough to irrigate
ten acres of orchard. The smaller Jumbos, termed
‘*Baby Jumbos,” are very small mills. They are gen-
erally mounted on abandoned towers or upon build-
ings, while the larger mills of the same class are set
upon the ground and securely anchored there. They
are all set so as to catch to best advantage the prevail-
ing wind of the place, which is north and south in
Nebraska.

The construction of the Jumbo mill will be under-
stood by reference to our first engraving, which
shows one which was made at an expense of $§8. The
sails are made of old coffee sacks, and the cut-offs or

+wind guards may be seen at either side. They are raised
and lowered by pulley and rope. The dimensions are
13 feet long, 9 feet wide and 18 feet high. This mill
successfully irrigates a five acre garden. The reser-
voir supplied by this mill is 150 feet long by 4 feet
wide and 2 or 3 feet deep. The sliding doors may be
raised or lowered so as to cut off more or less of the
force of the wind from the fans, as is rendered neces-
sary by winds of varying velocities. Sometimes these
Jumbo windmills are built one north and south and
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the other east and west, so as to insure service what-
ever the direction of the wind.

In the ‘‘ Merry-go-Round ” mill is found another at-
tempt at the construction of mills of unlimited size.
These mills are rather complex in construction and
are not put up by the farmer, but by a carpenter and
at a considerable expense. Mounted upon towers like
ordinary turbine mills of the manufacturer, they soon
reach a size at which the wind can upset them, how-
ever well anchored. This has led to the towerless mills
which stand low upon the ground, and consequently
are capable of a greater circuinference. These mills
consist of a number of fans revolving about a central
axis. About the same axis usually revolves a semi-
circular hood, thus exposing half of the fans and shield-
ing the other half, the shield running upon friction
rollers. When the mills are to be thrown into gear,
the cord simply revolves until it covers all the fans on
the windward side. Small and medium sized 1nills
may be constructed in this way. A larger Merry-go-
Round is that built by S. S. Videtto on a ranch near
Lincoln, Neb. ; it is shown in our engraving. This
mill has a diameter of 40 feet and the fans are 12 to 14
feet high. The whole structure is carefully designed
and well made, being solidly braced, and runs upon a
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roundly as 100,000 tons. The value ranges from $45 to
$100 per ton, and the averagetotal value of the product
may be taken as approximately $8,000,000. Unless
some new use can be found for the material, any great
increase in the production would tend to a reduction
in price by which it could be brought into competition
with materials now used as substitutes, and the loss
would lie with the producer.

The methods employed are of the crudest. The
plant belongs to the plantain or banana family, which
sends up a stout trunk or stalk which reaches its ma-
turity in three or four years. The stalk will run from
8ix to eight inches in diameter and is crowned with
long, massive, and arching leaves which are so well
known by illustrations. There is a central body of
pith in the stalk surrounded by filamments embedded in
sappy, vegetable matter. The filaments constitute the
hemp of commerce, and their extraction from the stalk
constitutes the process of hemp production. The cut-
ting is done with a single stroke of a knife which cor-
responds to the Cuban machete. The fallen stalk is
stripped of the fiber-bearing petioles, which are cut
intoribbons five or six inches in width, and of a length
determined by their growth. The next process is
where it invites and demands the genius of the in-
ventor to devise an instrument or chemical
process by which the sappy vegetable matter
may be separated from the fiber without in-
jury to the latter. In the present system a
rude trestle is constructed supporting a knife
secured by a hinge at one end while the other
is operated by the upward pull of a flexible
stick, acting as a spring, whose force is counter-
acted by attachment to the treadle controlled
by the foot of the worker. Thus, by gradually
releasing the pressure, the operator regulates
the bearing force of the knife and overcomes
the inequalities of thickness. There might be
some difficulty in the construction of a ma-
chine which will adjust itself automatically to
the various thicknesses of the petioles and the
varying tensile strength of the fiber. It must
also be freefrom danger of discoloring the fiber,
to which it is very liable and which lowers its
market value. The denuded fiber is then dried
and is ready for the market. The material ar-
rives in small, rough bundles, in which it is
packed by the peasants. It is sorted and
weighed out in lots weighing 280 pounds for
baling. These lots are stowed in roughly-made
cribs an'd are then trampled down under the
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A “MERRY-GO-ROUND ” WINDMILL, LINCOLN, NEBRASKA.

circular steel rail. This is an experimental mill, and it
is hoped that this or some other equally powerful mill
may yet be perfected.

Mr. Barbour then goes on to describe turbines or
open-faced mills, which include the ‘‘ Battle Ax ” mills,
the * Holland,” which resembles the well-known type
used in Holland, and the ‘*Mock Turbines,” which re-
semble the manufactured article so closely as to be
scarcely distinguishable at times. The subject is a most
interesting one, with which all our great agricultural
class should be acquainted.

Manila Hernp.

In one product, at least, the Philippines lead the
world. Nowhere else has it been found possible to
produce a quality of hemp to rival that grown in some
of the Philippine Islands.

The hemp industry is not one of very large propor-
tions, nor is it one capable of indefinite extension, for
the possibilities of production endlessly outstrip the
probabilities of consumption, and this fact must be
taken into consideration. Thus far, says The Evening
Post, from which we glean our facts, little or no use
has been found for hemp fiber, save in the line of twine
and cordage, although it probably has some possibili-
ties in the line of woven cloths for special purposes.
The annual output of Manila hemp may be taken

feet of the men, who jump and dance upon it
until there is a suitable quantity in the crib.
The crib is then moved under a rude screw-
press operated by four men, who stand on a
platform and turn the serew by means of cap-
stan bars. A more powerful screw-press worked
by twenty or thirty men is then used. After
the mass .is reduced to the proper size, it is
bound with bamboo, and the bale of hemp is
ready for marketing and shipment. It would
seemn to be an excellent opportunity to intro-
duce Ainerican presses.

o —— A — e
Discovery of New Invertebrates in the
Dinosaur Beds of Wyoming.

Prof. E. H. Barbour, of the University of Ne-
braska, in an address delivered August 25,
1899, at the Ohio State University, Columbus,
0., before the Geological Section of the Ameri-
can Association for the Advancement of Science,
states that it will undoubtedly be of interest
to this section of the American Association to
learn of the discovery of a bed of invertebrate
fossils in the Dinosaur beds of Wyoming.
Hitherto almost no invertebrates have been
reported from this bed. It was my privilege to ac-
company the Fossil Field Expedition, sent out by
the courtesy of the Union Pacific Railway Company,
July 21, 1899. In company with Prof. Knight, director
of the expedition, while locating Dinosaur bones, we
came unexpectedly upon a small exposure of very
fossiliferous limestone of compact crystalline strue-
ture.

The fossils were admirably preserved in this dense
matrix, and it is possible with study to make out their
minuter structure. Superficial examination goes to
show that these fossils are fresh water forms, and to
that extent the prevailing idea of the fresh water
origin of the Dinosaur beds is substantiated and sus-
tained. It is safe to say that in the large amount of
this material collected some eight or ten species, pos-
sibly several 1more, can be made out, when it is worked
over in the laboratory. In the field we were able to
recognize at least three distinet Lamellibranchs. The
external and the internal markings are sharp and dis-
tinet, so as to admit of exact determination. Of the
Grasteropods there were at least three and probably
five distinet forms, all small but finely preserved. Be-
sides there were several teeth (Crocodilian) and frag-
ments of bone. Later. when the boxes have been un-
packed and the material worked over, a formal report
with list of genera and species will be submitted.
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THE BONNER RAIL WAGON.

In the very earliest days of railroading it was cus-
tomary for the traveler to drive up to the railroad
station in his own private coach, and have said coach
and its passengers transferred to one of the railroad
wagons, which would be coupled to the
train and take the coach and its occu-
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ferred to the rails it is carried on a special rail truck of
the proper gage of the railroad.

The truck which is shown in Fig. 2 consists of a stout
and well braced frame carried upon two axles and pro-
vided with two pairs of stops which are located in
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The wagon is hauled by the teams onto the driveway,
where the axles engage the stops of the truck; and as
the wagon descends the driveway the axles settle upon
the truck in their proper position, the road wheels
swinging clear of the ground and i1eaving the wagon

entirely sup-

pants to their destination. Probably
our readers will have seen some of the
prints showing the pioneer trains in Eng-
Jand, in which three or four private
coaches of the kind that ran upon the
highways in an eairly day are shown
mounted upon railroad trucks and mak-
ing the journey as part of the train. For
obvious reasons, as railroad passenger
traffic increased, the practice was discon-
tinued : but the custom left its imprint
upon the standard passenger ‘‘coach” of
the English roads, which for many years
bore a close resemblance to the stage
coach of highway travel. For the carry-
ing of freight, however, this custom of
transporting the vehicle and its load en-
tire still exists in England in the matter
of furniture removal, the furniture vans
being run onto special trucks at the rail-
way yard and carried by rail to the de-
sired town, a system which saves two
rehandlings, and enables household goods
to be loaded at one home, carried for
hundreds of miles, and unloaded at anoth-
er home without the door of the furniture
van being once unlocked.

The accompanying views of the Bonner
Rail Wagon represent a very successful at-
tempt to cheapen the transportation and
handling of

1.—RAIL WAGON HAULED UP INCLINED PLANE,

CLEAR OF TRUCK.

freight in con-
nection with
the electrie
trolley roads

which have be-
come such an
important fea-
ture of modern
transporta-
tion. The wa-
gon has been
designed to en-
able a load of
freight to be
hauled by
teams to the
nearest electric
road, carried
by the same to
the village or
town to which
it is consigned,
and then haul-
ed to the par-
ticular con-

ported by the
truck, as
shown in Fig.
3. The rail
wagon can
now be hauled
by an electric
car to its des-
tination an d,
if desired, a
regular train
of four or more
vehicles can be
made up in
this way.

The advan-
tages of the
system are
many and ob-
vious. It se-
cures a large
saving of time
and expense in
loading and
unloading,
and, what is
even more im-
portant, the
freight can be
hauled not
only at greater
speed, but at
considerably
less cost on the
tracks than it
could be haul-
ed by teams
on the road-

E |

positions
correspond -
ing to those
occupied by
the axles
of the road
wagon when
it is in
place on
the truck.
The stops
are ope-
rated by
hand le-
vers, one of

signee,all with-
out rehand-
ling, the load
remaining unbroken in the wagon from the time it is
loaded until the time it is discharged. The vehicle is
really a combined road wagon and railway truck, ani-
mal power being used in the streets or on the high-
ways, and electric, steam. or other motive power being
substituted on
the rail trucks.
The combi-
nation vehi-
cle is pattern-
ed after the
best form o f
farm or city
freight wagon.
It is supplied
with the usual,
but in this case
part icularly
substantial
running gears,
and it is built
with a carry-
ing capacity of
from 2 to 8, or
even 10 tons,
aceording to
the character
of the freight
to be hauled.
For service on
the streets or
highways it is
provided with
t h e ordinary
wide-tire road
wheels, but
w hen trans-

3.—RAIL WAGON MOUNTED ON TRUCK.

which will
be noticed
at the side
of the truck. At each transfer station on the electric
line an inclined driveway is arranged, which is of the
same gage as that of the wheels of the road wagon,
the tracks of the driveway being placed on the outside
of the tracks of the electric line, as shown in Fig. 1.

2.—THE TRUCK, SHOWING RAIL WAGON STOPS AND
LEVERS TO OPERATE SAME.

way. The sys-
tem has been
designed by
Col. Joseph C.
Bonner, of Toledo, Ohio, where it is in successful
operation, the mileage covered to date being consid-
erable. Contrary to the expectations of the railway
managers, who supposed that electric railroads would
be confined to the handling of simmall parcel packages in
the way of express business, the freight carried by
the wagon train service at Toledo, and also at Detroit,
Michigan, shows that the shipments average in weight
over 400 pounds each, and that they frequently aggre-
gate from 4 to 8 tons bulk loads.

Our illustration, Fig. 4, shows a rail wagon train at
Laxey Glen, Isle of Man. The length of the Isle of
Man Tramways line over which the rail wagons operate
is about 25 miles. The line is a continuation of curves
and inclines, with gradients as steep as 1 in 24. A
large amount of the freight traffic consists of hauling
granite from quarries owned by the tramways cow-
pany to the shipping dock. The rail wagons convey
each load of 6 tons direct from the quarries to the
dock, whereas hitherto it has been the custom to
cart the granite to and from the railway carsin one-
horse two-wheeled carts, the average load being 1,700
pounds. The Rail Wagons and Trueks are manufac-
tured by the

4—RAIL WAGON TRAIN AT LAXEY GLEN STATION, ISLE OF MAN.

Bonner Rail
Wagon Co., of
Toledo, Ohio.
U. S. Naval
Attaché Beeh-
ler,whoattend-
ed the first an-
nual meeting
of the Society
of Naval Ar-
chitects at Ber-
lin, expresses
the opinion
that the Ger-
m an Depart-
ment of Naval
Construction is
now superior
to the naval
schools at Glas-
gow and Paris,
and advises the
United States
government to
send our naval
constructors
there rather
than to Great
Britain and
France.
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A 170,000 HORSE POWER CENTRAL STATION.

There is now in active operation in New York a
power station which will ultimately contain by far the
largest aggregation of horse power ever gathered at a
sirigle station. About half of the total number of units,
which will have a combined horse power of about 70,-
000, has been installed, and the others have been or-
dered and are now being built by the Edward P. Allis
Company, of Milwaukee, Wis.

It is scarcely necessary to say that the construction
of a power station of such unprecedented proportions
is not prompted by any mere desire to eclipse all exist-
ing plants, but has been determined by strict economic
considerations. The station was designed for the pur-
pose of supplying electric current for the 220 miles of
track of the Metropolitan Railway Company, which
are to be operated by the underground trolley systein.
A few years ago such a scheme would have been imn-
possible to ecarry out, as the low-tension currents in
use at that time would have required the construction
of several independent stations scattered throughout
the city. The introduction of the alternating current,
however, made it possible to generate the whole of the
required current at one mammoth central station,
transmit it at high voltage to substations located at
convenient points on the system, and there reduce it
to 500-volt direect current for the operation of the
trolley cars.

The power station, of which we give both an ex-
terior and an interior view on the front page, is located
between Ninety-fifth and Ninety-sixth Streets on the
East River. It is a very imposing structure and meas-
ures 279 feet on Ninety-fifth Street, and over 200 feet
on First Avenue. It is divided into an engine and a
boiler room by a brick wall partition, the engine room
being 111 feetin width, and the boiler room 84 feet. In
preparing the foundation of the power house, 7,854 piles
were driven over the whole area to an average depth
of 35 feet, and above this was laid a bed of concrete
feet in thickness, the concrete beneath the big stack
being 20 feet in thickness. The boiler room has three
floors on which are located 48 hoilers of the Babcock &
Wileox tvpe. Each boiler has 26655 square feet of
heating surface and the steam pressure is 160 pounds.
Through the centerof the boiler rooin and adjoining the
partition wall rises the huge smokestack, 353 feet in
height, which is one of the largest structures of the kind
in the world. It was deseribed in detail in an illustrated
article on the power house given in the SCIENTIFIC
AMERICAN of November 12, 1898. Above the boilers
are two unusually large coal bins with a combined
capacity of 10,000 tons. The coal is brought alongside
the power station dock in barges, where it is unloaded
by a mechanical coal-handling system which carries it
by conveyers to the coal bins.

Our engraving of the engines represents the main
floor of the building, beneath which are a basement
and a sub-basement. The steam 'pipe, feed water
heaters, condensers and air and circulating pumps
are located in the basement, while in the sub-base-
ment are the pipes for the condenser water, and the
electric cable conduits. In the engine room will even-
tually be located eleven Allis, vertical, cross-compound,
condensing direct-connected engines which will have a
capacity at 50 per cent overload of 6,600 horse power
each, making a total capacity for the whole engine
house of about 70,000 horse power. Each enginestands
upon a massive brick foundation measuring 28 X 43 feet
on the base, and rising to a height of 29 feet above the
concrete floor. Tt took 450.000 bricks to build each pier,
making a total of nearly 5,000,000 bricks for the founda-
tion of the eleven engines. The engines are set up in
two parallel rows which extend the full length of the
engine room, one row containing five units and the
other six. Our front page illustration shows the two
engines which stand at the head of each line, near
the western end of the power house. The high pres-
sure cylinder is 46 inches in diameter, the low pressure
86 inches, and the common stroke is 60 inches. The
engines are run at 175 revolutions, at which the piston
speed is 750 feet per minute. With a view to reducing
the clearances to a winimum, the valves are placed in
the heads of the cylinders. They are driven by the
Reynolds-Corliss gear with separate wrist-plates for
steam and exhaust valves. The steam cylinders are
not jacketed, but a largereheating cylindrical reservoir,
which will be noticed in the farther engine in our illus-
tration, is placed between the high and low pressure
cylinders. All the wearing surface of the engines are
of very liberal proportions. Thus the bearings of the
engines are 34 inches in diameter by 66inches in length.
and the cross-heads and crank-pins measure 14 X 14
inches. The fly-wheel, which is 28 feet in diameter, is of
steel. It wascast in ten sections and weighs 150 tons.
Each section consists of an arm and rimn. The arms
are bolted to the hubs, and the rim segments are con-
nected by links of steel, 5 inches deep by 10 inches
wide. Afrer the wheel was erected, the rnn, which is
29 inches deep by 10 inches wide, was widened by build-
ing up on each side of it eight circles of 1l4-inch steel
plates,- which were riveted on by means of 3-inch
steel rivets. The engine shaft is of fluid compressed
steel. The outside diameter is 37 inches at the fly-
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wheels, 34 inches at the journals, and 30 inches at the
cranks, and it measures 27 feet 4 inches in length. A
16-inch hole extends -through the whole length of the
shaft. The fly-wheel, cranks, and the generator spider
were forced on the shaft by hydraulic pressure after
the parts had been assembled at the power-house,
the pressure used being 54 tons to the square
inch.

The condensing water for the sarface condensers is
drawn from the adjoining East River. It should be
mentioned that each engine is provided with an inde-
pendent air and circulating pump and with a Worth-
ington condenser. Each air pump discharges into its
own hot well in the basement, and each hot well con-
nects with two equalizing tanks. From these tanks
the boiler feed-water is taken. On its way to the
pump the water from the equalizing tanks is drawn
through the primary feed water heaters, which are
warmed by the exhaust steam of the main engines.
After passing the pumps the water goes through the
secondary heaters, which are of the Goubert type, and
from them it passes to the boilers. The secondary
heaters are heated by the exhaust steam from the aux-
iliary engines of the power house.

Mounted on the crank-shaft and adjoining the fly-
wheel of each engine is a three-phase generator, with a
normal capacity of 3,500 kilowatts at a speed of 75 revo-
lutions per minute. Current at a pressure of 6,600 volts
is transmitted from the generator to the substations to

PNEUMATIC OIL SWITCH.
Metropolitan Street Railway Company Power Station,

which we have already referred. The generators are
of the revolving field type with an external stationary
armature. The field ring carries 40 poles and the field
coils are supplied with current from two 160-kilowatt
and one 75-kilowatt generators. The step-down trans-
formers at the substations are rated at 350 kilowatts
and the rotary converters at 990 kilowatts with a pres-
sure of 550 volts. The rotary converters are of the re-
volving armature type. We present an illustration of
the pneumatic ol switch for breaking the circuit on
the main line, which, as we have said, carries an alter-
nating current of 6,600 volts. The lower part of the
switeh eontaining the contact points is carried within a
case, which is walled in with brickwork. Above the
case is a vertical pneumatic cylinder whose valves can
be operated from the electrician’s desk. The piston
rod carries a crosshead, to which are attached three
vertical insulated rods. Each rod supports two copper
contacts which enter the brass ¢ylinders through insu-
lated stuffing boxes (as shown in the engraving), and
engage split spring copper sockets, into which they
slide. The cylinders are filled with oil. By admitting
air below the pneumatic piston, the copper contacts
are raised clear of the sockets and the 6,600-volt circuit
is broken.

As may be judged from the first page engraving, the
interior view of the engine room is very impressive.
Fifty feet above the floor a 30-ton, electric, traveling
crane spans the entire rooni, and the admirably de-
signed steel truss roof at its loftiest point rises 90
feet above the floor. The figures on the two plat-
forms and on the floor serve as a scale to indicate
the massive proportions of these engines, which
weigh complete, with generator, 700 tons and have a
clear vertical height of 38 feet above the floor, or of 65
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feet mneasured from the base of the brick foundations.
The plans ef the station were prepared under Mr. F.
8. Pearson, the consulting engineer of the M. S. Rail-
way Company ; and we are indebted to Mr. M. G.
Starrett, the chief engineer of the company, and Mr. J.
D. Lamden, the chief engineer of the station, for courte-
sies extended during the preparation of this article.
_— erere—
Carbonic Oxide Absorbed by Plants.

In his presidential address, delivered before the Brit-
ish Association, Mr. Horace Brown gives an account of
the experimnents which he has carried out in order to
determine the conditions under whiech the carbonic
oxide of the atmosphere is absorbed by the leaves of
plants. He finds that the surface of the leaves absorbs
the carbonic oxide at about one-half the rate at which
the same gas would be absorbed by an equal surface
kept constantly wet with a solution of caustic alkali.
He considers that the gas penetrates only by the
mouths or pores of the leaf, these occupying a rela-
tively small proportion of the surface. He makes
some caleulations as to the rate of speed with which
the carbonic oxide passes through the ‘pores, and finds
that in the case of the plant under consideration, a
variety of the catalpa, the gas must pass at the rate of
150 inches per minute. To imitate the action which
takes place in the leaf of the plant, he has carried out
a series of experiuents, using a recipient containing an
alkaline solution and provided with openings of vari-
ous diameters. In this way the speed of penetration
of the carbonic oxide is found to increase very rapidly,
as the diameter of the aperture is lessened, and for
minute openings this speed is necessarily very great.
Mr. Brown has also made determinations to find out
what proportion of the solar energy is utilized for the
vital processes of the plant. This proportion is much
greater in diffused light than when the leaf is exposed
to the direct light of the sun. In the former case he-
estimates that 95 per cent of the energy absorbed may
be utilized ; of this, 2'7 per cent represents the work of
assimilation and the remainder is used for evaporation
of the water contained in the leaf. In the second case,
that of exposure to direct sunlight, only 28 per cent of
the energy was utilized, and for the work of assimila-
tion but 14 per cent. Among other calculations, he
estimmated that 65 per cent of the total energy of solar
radiation consists of rays which are capable of being
absorbed by the chlorophyl of the leaf.

New Photographie

g

Developer.

A new developer has lately appeared which is said to
give very good results, and to be equal to hydroqui-
none, if not superior. The body, which has received the
name of audriol (Audriol), is a derivative of hydroqui-
none, and seems to have all the good properties of this
body,; without its defects. It requires but a small
quantity of alkali, and the potassium carbonate may
thus be replaced by sodium carbonate, which is less
corrosive, while the use of caustic alkali becomes un-
necessary. In spite of the small quantity of alkali
used, the imnage comes up more quickly than in the
case of hydrochinon. It is also to be remarked that
low temperatures within ordinary limits have little or
no influence in retarding the development of the immage
as a whole or the details. The principal quality of
audriol is its great developing power, which is not
equaled by hydroquinone, even with the use of caustic
soda. - It has the valuable quality of working up tothe
end of the development without fogging the plate,
which renders it superior to most of the other developers
in this respect. The immage appears normally in about
twenty seconds, and comes up uniformly ; after about
four minutes it has gained the desired intensity in the
high lights as well as in the details.

These latter came up regularly as the development
proceeds ; in this way the final result is a plate which
presents a harmonious appearance, rather soft than

“hard in quality. Bromide of potassium is an excellent

retarder for this developer, but a greater proportion
should be used than for hydroquinone. It is thus ap-
parent that audriol may be used in short exposures,
and thus be of value for exposures made in the studio
by dim" light, for rapid. instantaneous work, cinemat-
ograph filins and X ray exposures.

>0

The Scientific American in South Amerieca.

We notice the following in our esteemed contempor-
ary The Wheel : *“ A traveler for an export house re-
turns from South America and says that in Brazil and
several other South American countries the trade
papers he saw most frequently were The Wheel and
the SCIENTIFIC AMERICAN.”

THE manufacture of ‘“khaki” cloth has been greatly
increased by the war in South Africa. and over 15,000
people are now engaged in making cloth for the sol-
diers. The word ‘‘khaki” is of Hindoo origin, and
means dust or clay colored. It is made entirely of
cotton and is exceedingly durable. It was probably
first used by the English regiments in India, and was
also worn by them in the Egyptian campaigns. The
color is not attractive, but it is very satisfactory for
service in warm countries,
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THE SAN JACINTO EARTHQUAKE,
BY PROF. CHAS. FRED. HOLDER.

The San Jacinto earthquake, on Christmas morning,
was the severest earthquake since that of Fort Tejon
in 1857. There seems to be a remarkable diversity of
opinion as to the number of shocks, the duration and
the direction of the wave ; the fact that there is no
seismograph in or about Riverside County explaining
the lack of definite data. I was in Pasadena, and was
awakened at four twenty-five. I endeavored to catch
the direction of the waves during probably fouror five
seconds, then being urged to leave the room I rose and
walked out into the hall and stood a few seconds. I
could not distinguish a wave motion. The dishes were
hopping up and down in the butler’s pantry below,
while every picture in the house was swinging in an
altogether uncanny manner. Thinking that it might
be a dangerous earthquake I threw open the window,
expecting to hear the crash of stone or brick buildings,
bat by that time the shock had ceased. I judged
that it lasted nearly half a minute, though this is
supposition.

Experiences differ materially. A friend not far away
stated that he was almost
thrown down and noticed
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mill, fell in. There was evidence of a rotary motion
at various places, which several persons testified to.
In Hemet but two chimneys stand, and the business
portion of the town is badly damaged. The hotel
was injured to the extent of twenty-five thousand
dollars, and is, in all probability, a total wreeck. In
the town of Corona the shock was severe and many of
the brick buildings were damaged. At the Highland
State Asylum for the insane the gables were ctracked
and chimneys fell.

The most remarkable feature of this earthquake was
that so few lives were lost. From the accompanying
photographs, which were talken by Frederick H. Rog-
ers, of San Jacinto, it will be seen that the buildings
on each side of Main Street were virtually ruined ; yet
not a person was killed and but few injured. Theonly
fatalities were at the Indian Reservation of Saboba.
Here the Indians had collected and were celebrating the
approach of Christmas by a dance, and a room with
adobe walls, in which were eight old squaws, fell in,
killng them all. Some of the escapes were marvelous.

The clerk of the Hotel Hemet was covered in bed by
the chimney, which came crashing through the roof,

three distinet waves, while
the sensation conveyed to
me was that the house had
been seized and shaken vio-
lently. Little or no damage
was done in Los Angeles
County, or in San Diego,
where a small tidal wave was
noticed. The maximum force
of the earthquake centered
at San Jacinto, about eighty
miles from Los Angeles, a
thriving little town, with a
population of twenty-five
hundred, in a ranching dis-
trict, and a part of Riverside
County. It stands at the foot
of a lofty mountain, called
Tarquitz by the natives, the
Saboba Indians, who have a
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been riveted with steel, as all stone buildings should
be in California, the wreck would not have occurred.
The towns visited are situated in a rich ranching re-
gion, and in a few months all traces of the earthquake
will have been removed, and perhaps almost forgotten,
as it is a somewhat singular fact that while an earth-
quake is dreaded, people who suffer do not desert the
place, especially in Italy, where villages flourish on
the site of the ancient lava flows of Vesuvius. The
effect of the earthquake upon the surrounding country
is not apparent, but there were undoubtedly some
changes. Miners who have come in since report that
a bowlder weighing many tons was seen rolling down
the mountain side, narrowly escaping a mill by a few
feet. The hot springs near San Jacinto took on for
the time new energy, while the fumes of sulphur have
increased so that it has been alinost impossible to ap-
proach them.

Agriculture in the Yukon.
Vice-Consul Morrisoun, of Dawson City, sends, under
date of October 16, 1899, a report on the results of agri-
cultural experiments, written by a resident of that
city, which reads, in part, as
follows :

‘“Grain has done excep-
tionally well, being well filled,
and I see no reason why it
should not be extensively and
successfully grown here. As
far as my observations go,
the climate here is as suita-
ble for raising winter wheat
as in any place in the North-
western or the Northern
States of America. From my
experience of the last two
vears, I see no reason why
this country should not be
able to produce its own vege-
tables and grains.

*“ As for flowers, the success
I have had-proves that all
hardy annuals will do well.

legend that it always gives
warning of an earthquake by
a roaring or bellowing; and
these subterranean sounds
were heard a week or so pre-
vious to the earthquake. In
the immediate vicinity are
sulphur and hot springs.

Earthquakes, at. least small
ones, are not uncommon at
San Jacinto, and at the pre-
sent time—December 28—the
stricken towns have experi-
enced several slight shocks
every day since the 25th,
which has aided in keeping
up the suspense and demoral-
ization into which the people
were thrown. Theshock camne
at 4:29 A. M., and according
to many at both Hemet and
San Jacinto, lasted a minute,
though probably a half min-
ute was nearer the actual
duration. There was no warn-
ing; the shock came and con-
tinued, and almost every
brick and stone building in
the towns mentioned was
either thrown down or par-
tially ruined, and in half a
minute or less, the entire
population was in the street ;
women panic-stricken and men frightened and demor-
alized with the roar of falling bricks and the crash of
timber. There were no lights, and the people groped
about in darkness, fearing to go back to their dam-
aged homes, and many passed the remaining time un-
til daylight out of doors, when the full work of the
earthquake was seen. While not thrown down, almost
every building of brick in the business portionof the
town of San Jacinto was wrecked. Fronts, backs or
corners fell in, and a general view up Main Street, San
Jacinto, conveys the immpression of a wreck more or
less complete, bricks and other material in some in-
stances being thrown far into the middle of the street.

A singular feature of the damage is seen in the San
Jacinto Bank. 'The top of this bhuilding was jerked
away, and the right hand upper corner wall thrown
into the street.

In the opposite end of the same block the injury is
duplicated, the corners apparently receiving the force
of the wave. In the County Hospital, which was re-
cently erected at an expense of $10,000, the front of
one large room was thrown violently down into the
street, and the whole building wrecked.

At Hemet some walls, as in the Johnson block, fell
outward ; others, as the second story of the Hemet

I, . Rogerg, photo,, Sau Jaciuty, Cal,

EARTHQUAKE IN CALIFORNIA—WRECK OF A HARDWARE STORE.

F. H. Rogers, photo., San Jacinto, Cal,

RUINS OF THE COUNTY HOSPITAL.

filling half the room. Another’ chimney fell and cov-
ered the bed in which a woman and child lay ; yet
they were uninjured. Another woman, who had been
awakened and was wishing her husband a merry
Christias, started out of the bed in time to see the
front of the building fall outward, leaving the bed on
the edge. In Hemet singular injuries are seen. In
the McKie block the top of the front wall was jerked
out. The bank in the Hemet building lost its fire wall
on one side; the other being badly cracked. In this
block was the Prugh crockery store, and the crockery
was piled up in the center as though a whirlwind had
struck it. An inhabitant of Hemet informed me that
the chimney of her house was lifted and turned partly
around, as though by a whirling motion, but not
thrown down. The Johnson block was practically
ruined.

In the streets of Hemet simnall fissures or cracks were
visible, being larger in the direction of San Jacinto.
The pipes of the Hemet Water Company are cracked
or broken in numbers of places, but it is believed that
the Hemet dam is uninjured. While great loss has
fallen on thislocality, the people are by no means dis-
couraged, and have already commenced to rebuild
their homes. Doubtless, if the brick buildings had

The coming year I intend
planting several hundred hy-
brid roses; also suminer
flowering bulbs, a large va-
riety of other hardy and half-
hardy annuals, and some of
the hardy perennials. Swmall
fruit, such as strawberries,
currants, blackberries, and
raspberries, should do well.
Currants, raspberries, cran-
berries, strawberries, and
blueberries grow wild here.”
— e ———————
The Current Supplement.
The current SUPPLEMENT,
No. 1254, has many articles of
unusual interest. *‘ The His-
tory and Present Develop-
ment of Wireless Telegraphy”
is by Greenleaf’ W. Pickard.
**The Home-made Windmills
of Nebraska,” by Erwin
Hinckley Barbour, is illus-
trated by thirteen engravings
and is a most valuable treat-
ise on the subject. ‘ The
Geology of the Klondike
Region " is by J. B. Tyrrell.
“*The Bad Lands of North
Dakota” is by Prof. Ralph S.
Tarr. ‘* A Comparative Study
of the Physical Structure of
Labrador Eskimos and New
England Indians” is an illustrated lecture by F. Rus-
sell, Ph.D., of Harvard University, and is accompanied
by elaborate engravings. “ Cycle Construction and
Design,” by Archibald Sharp, is illustrated by 12 cuts.
* Reminiscences of Bunsen and the Heidelberg
Laboratory ” is by Dr. H. C. Bolton.
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RECENTLY PATENTED INVENTIONS.

Bicycle-Appliances.

BICYCLE.—JoHN A. KELLY, Brooklyn, New York
city. The driving mechanism of this bicycle is so con-
structed that while the hands are used as drivers they
may at the same moment be brought into action sepa-
rately or together to steer positively. The movement of
the hands may be stopped or the driving action resumed
at will without at any time losing control of the steering
mechanism. In directing the bicycle to the right or to
the left, there is no lost motion.

LOCK. — OrTo VoN NORDHAUSEN, U, 8. 8. * Gal-
veston,’” Galveston, Tex. The purpose of this inven-
tion is to provide a device which may be attached to a
bicycle and by which the pedal-crank may be locked
against rotation, so that the bicycle-wheel can not turn.
The lock comprises a case having two pins projecting
toward each uther from opposite sides and terminating
short of the center of the case. Keepers are pivoted on
the pins, and a bolt lies between the keepers and the
ends of the pins, and is adaptedto be engaged by a key
to throw it. The bolt has a locking recess. A guide
projects from the top of the case between the keepers,
upon which the bolt slides. A locking-pin is mounted
to slide in the casing, is adapted to enter the recess,
is spring-held and extends outside the case, so that it
may be hand-operated.

Electrical Apparatus,

STORAGE BATTERY.—CHARLEs and HARRY
LINDENBERGER, and WiLLiAM B. TEAL, 354 Century
Building, St. Louis, Mo. The casing of the battery is
made of aluminium, and comprises two conducting-sec-
tions removable one from the other and insulated one
from the other, A lining of insulating material extends
around side walls on one of the sections. Asbestos pads
placed against the lining serve as reservoirs to hold and
distribute the electrolyte. Of the two battery elements
employed, one is in electrical connection with one sec-
tion of the casing and the other in electrical connec-
tion with the other section of the casing. An ab.
sorbent pad is placed between the two elements.
‘There’is no possibility of buckling, change of shape, or
tropying out of active material.

Mechanical Devices.

WRENCH.—HARrRY W. LiBBY and CHARLES R.
SweTT. Canton, Me. The wrench has a shank termi-
nating at one end in a fixed jaw and teeth adjacent to
the jaw. A handle is attached to the other end of the
shank, and a U-shaped slide is mounted on the shank.
The head of a pin isfastened in the front portion of the
glide to close and hold it movably on the shank. A tu-
bular casing carried by the handle extends along the
shank. A spring is mounted in the casing and bears be-
tween the handle and the pin to move the slide toward
the fixed jaw. A roller jaw is mounted in the slide .and
meshes with the teeth of the shank. 'I'he roller-jaw acts
with the fixed. jaw to hold round, jammed, and fla‘tened
objects.

WIND-MOTOR.—JupsoN 8. LANDON, Schenectady,
N.Y. The purpose of this invention is to provide a
wind-motor which will be very sensitive to light cur-
rents of air and which will uniformly and regularly trans-
mit the power directly to a pump or other apparatus
placed at the base of the tower. To this end the in-
vention embodies a pole mourted to move in a num-
ber of directions and carrying a blade or object
offering resistance to the wind, so that as the pole is
swung from point to point with the varying gusts of
wind, the movement of the pole may be transmitted
through gearing to the apparatus to be driven.

CANNING-MACainw. ~OREN RUBARTS, Newport,
Ore. The purpose of the inve: tion is to provide a sim-
ple machine by means of whica salmon meat can be
quickly forced into the cans in an unbroken condition
and avoid the handling of the meat by many persons.
The canning-machine comprises a trough provided with
a forming-tub~.. A can-clamping device at the outlet of
the tube is mounted to swing relatively to a base. A
cutting-blaue is movable between the clamping devic~
and the outlet end of the tube. A plunger consisting of
teeth movable longitudinally of the trough is carried by
a gliding eover on the trough, through which cover the
teeth are movable vertically.

FIREARM. — JAcoB G. AESCHBACHER, Rosario
de Santa Fé, Argentina. Attachments have been devised
by this inventor which can be quickly applied to any
revolver or other firearm, and which will enable a marks-
man to use a cartridge of small caliber in a revolver or
arm constructed to carry a cartridge of larger caliber,
thereby not only economizing in antmunition, but also
reducing the noise of the explogion and enabling a marks-
man to become familiar with his weapon. The attach-
ments will not necesritate the alteration of the weapons
to which they are applied nor impair the accuracy of fire
of a piece.

MACHINE FOR CONSTRUCTING IRRIGATING
OR OTHER PIPES. JosepH H. MARTIN and DAvVID
ORMAND, Riverside, Cal. In this machine a section is
arranged to supply material, and within the section a
plunger operates. A mold hasa sliding movement upon
the supply-section and is provided with a revolubly
mounted core. The plunger acts at one stroke to move
the supply-section and at the next etroke to carrythe
mold in the same direction as the supply section. By
reason of the friction of the mortar agzinst the sides of
the mold, the mortar or cement is prevented from being
pushed through, thereby breaking the pipe already made.
This friction is great enough to force the other supply
section ahead.

DUMPING APPARATUS.—BRrucE Sims, Paris, Ill.
This invention is an improvement in apparatus adapted
to dump loaded cars or wagons automatically irrespec-
tive of the size of their wheels. A slotted platform
is provided having wheel stops of rails pivoted in
the slots and having lateral projections at the front
end. A transverse trip bar, having a vertical lever, is
supported in hangers adapted to permit lateral oscillation
of the bar. The front axles of cars or wagons having
different-gized wheels will be carried down into about
the same proximity to the platform, and very nearly the
same inclination will be given to the car or wagon
bodies in all cases.

BOTTLE-WASHER.—HENRY E. DECKER, Manhat-
tan, New York city. The bottle-washing machine com-
prises a motor upon which a bracket is supported having
a’hollow head in which a perforated water-receiver is con-
tained, communicating with the motor-shaft. A valved
supply-pipe leads into the hollow head. A tubular shaft
has connection with the water-receiver and carries
wipers' and a longitudinally-movable mouthpiece. A
spring is attached to the motor-casing and engages the
mouthpiece. The movements of the mouthpiece con-
trol the supply of water to the water-receiver. The
wipers are spread ontwarl by centrifugal action to en-
gage against and wash the innersurface of the bottle.
As the bottle is drawn outwardly the spring will move
the mouthpiece with the bottle and close the valved
pipe.

Railway=Contrivances.

CAR-BRAKE.—Jamrs RitTcHIE, Flatbush, Brook-
lyn, New York city. This invention provides a car-
brake so constructed that any wear of the bearing be-
tween the brake-shoe and the hanger or between the
hanger and the hanger-head will be automatically taken
up, thus insuring tight or close bearings, so that all
noise orrattling incident to the setting of ordinary brakes
is done away with.

Miscellaneous Inventions.

CLAMPING DEVICE FOR BROOM-HEADS.—
SAMUEL P. HERRON and CHARLES F. GrRAY, Bertha,
Ky. Thise device is a simple attachment for securely
binding together the straw or other material employed
in the construction of the brush-sections of brooms,
the device being located at the head of these sections.
The clamping device is so constructed that even an un-
gkilled person can group and correctly set up the straw
and secure it firmly in the desired position.

VEHICLE.—FREDERICK MENZER, Flint, Mich. Thie
invention provides a vehicle-body of such construction
that double and single accessory seats may be located in
a back extension of the body and be protected by a
boot when not needed. The boot is constructed in sec-
tions arranged to lie horizontally, one adjoining the
other, or occnpy a vertical position and constitute backs
for the accessory seats. Drop-doors in the sides of the
extension enable access to be conveniently gained to
the extension of the body when the accessory seats are
in use.

ACETYLENE-GAS MACHINE. — JAY 8. SEELY,
Syracuse, and EpwiN M. RODENBERGER, Walworth,
N.Y. Upon the gasometer-bell a plunger is secured,
and upon the gasometer-tank a small water-tank is car-
ried adapted to receive the plunger. Asthe plunger de-
scends into the small tank, water is forced up into a
pipe leading to the carbid. As the gas is generated and
passes into the bell, the plunger will be carried up out of
the tank, thus causing the water to subside below the
level of the pipe and automatically stop the generation
of gas.

CALCINING-FURNACE. — ARTHUR H. WETHEY,
Butte, Mont. This calcining-furnace is an improvement
on a double-hearth furnace devised by the same in-
ventor. In the presentinvention a series of superposed
single hearths are supported by two opposite rows of
vertical posts, between which and the longitudinal sides
of the hearths are arranged on suitable supports con-
nected with the posts the rails whereupon the rake-
wheels travel. The brics-work of the hearths and
arches is carried by longitudinal I-beams extending
along both sides of each hearth and supported by de-
vices connected with the vertical posts. . This construc-
tion and arrangement of parts have been found to pos-
sess important merits,

ACETYLENE-GAS GENERATOR. — LoReN B,
WALTERS, WisL H, DaAvis, and AvausTUus L. HAw-
KIN8, Georgetown, Tex. The generator compriges a
gasometer within which a generator is located consisting
of a water-reservoir having a gas-connection with a
gasometer-bell. A water-measure is provided having a
valved connection with the water-reservoir, controlled
by the bell. A water-receptacle has a siphon connection
with the water-measure. A carbid-retort has a gas-con-
nection with the water-reservoir and a water-connection
with the water-receptacle. The gas before being burnt
is washed, dried, and filtered so as to insure the produc-
tion of an exceedingly white light.

CURTAIN-PIN.—Sr. CLARE F. STENNER, Portland,
Ore. The curtain-pin comprises a hook for engagement
with a curtain-pole ring, and a safety-pin integral with
the hook and having a slidable point-receiver arranged
to engage the free end of the hook to close the latter and
form a keeper for the point of the safety-pin. The pin
cannot be accidentally detached from the curtain and is
designed for hanging heavy curtains and portiéres of all
Kinds.

MEANS FOR IRRIGATION AND DRAINAGE.—
EucENE A. BaeBY, Winchester, Ky. These improved
means for irrigation and drainage are readily applied to
plants growing in pots on greenhouse-benches or to
level or sloping ground and arranged to receive a prede-
termined quantity of moisture, as needed to facilitate
their growth. Water from a heavy rainfall is automati-
cally stored and distributed for use during a subsequent
dry season. The invention is based upon the employ-
ment of capillary attraction.

GRAIN-DRIER.—HENrY W. CuTLER, Wilbraham,
Maes. Thegrain drier is provided with a stationary steam-
plug comprising two pipes one within the other to form a
steam-passage and a water-passage. A head receives the
outer ends of the pipestoform a steam-inlet and a water-
discharge, one separate from the other. The inner ends
of the passages have connection with the steam-inlet for
the drying-cylinder and the discharge of the water of
condensation. The steam circulates in everv pipe of the
drier; and binding of the steam-plug in the journal of
the drying cylinder is prevented.

ORE-CONCENTRATOR.—HENRY EARLE, Canyon,
Colo. The chief difficulty encountered in the concen-
tration of finely-divided ores is that the particles of
valuable material are so nearly of the same specific
gravity as the valueless material that the valuable por-
tions float in the water and are carried away and lost.
To prevent this loss, the inventor constructs his concen-
trator with an inclined air-tight chute, V-shaped in
cross-section and divided into compartments having

communication at the bottom. The lighter material is
carried off from the top portions of the compartments
one independently of the other. Pipes receive the
heavier particles or ores at the bottom of the compart-
ments.

SAIL.—JorN DurtHIE, Portland, Ore. The purpose
of this invention is to provide a sail for both square and
fore-and-aft rigged vessels, which sail for a given size
will provide a greater wind-area and consequently drive
a boat faster than the type of sail now in ugse. This end
is attained by forming the sail with a number of con-
cavities or recesses, produced by loose sections of canvas
and arranged to reverse as the vessel changes from one
tack to the other. These concavities or recesses serve
to gather and retain the wind and thus increase the
efficiency of the sail.

MANUFACTURE OF SOOT-KILLERS.—OL1vER R.
MorrFET, Joplin, Mo. This soot-killer for furnaces and
stoves consists of zinc, charcoal, and oil. In burning
the composition, carbon dioxid gas is formed, which
consumes the soot. The products of combustion pass
through the smoke and gases of the .furnace out of the
chimney in the usual manner.

EGG-CARRIER.—WirLiAM H. H. RogERS, Brooklyn,
New York city. It is the object of the invention to
provide a new and improved egg-carrier which is ar-
ranged with single compartments for the eggs and which
can be folded when not in uge. The invention consists
principally of a box-body formed with a top baving in-
tegral flaps cut out of the top and adapted to swing
down into the box-body to form compartments with
openings in the top for the ingertion of the eggs.

LANTERN.—RoOYAL JACKMAN, Anthony, New Mexi-
co. The novel feature of this invention is found in a
lantern-top so constructed that light-rays may be emitted
through them at will, so as to illuminate objects located
overhead. To this end the lantern-top is provided with
an opening of due size which is normally closed by a
rotary slide having a portion impervious to light and on
the opposite sides an opening for the passage of light.

GASOLENE-LAMP BURNER.—ALBERT S. NEWBY,
Chanute, Kans. The novel features of the invention are
found in a valve comprising a body having a passage
containing the valve-stem and carrying the gas-supply.
The body has a coned seat for the valve-stem inward
from its end. A passage extends from the seat to its
end; and a thin diaphragm closes its outer end. A
valve-stem having a coned shoulder engages the coned
seat; and a squared end simultaneously engages the
diaphragm about a hole therein; and a point or pin
enters the hole 8o as to clean the aperture of all sedi-

ment and leave the latter clear for the escape, of the gas

when the valve is opened.

INCANDESCENT-MANTLE SUPPORT.—ALBERT
S. NEwBY, Chanute, Kans. The main object of this in«
vention is the provision of a mantle which is already
hung upon its support so as to avoid the difficulty and
the danger to the mantle of endeavoring to hang it
to a separate support. The mantle and the support
are furnished together, it being necessary only to insert
the lower end of the mantle support within a socket
to secure it in place upon the burner.

INCANDESCENT GAS-BURNER. — ALBERT 8.
NEwBY, Chanute, Kans. The inventor has devised a
cap which can be applied to ordinary burners so that
they may use a larger mantle than that heretofore em-
ployed, thus increasing the illuminating power of the
lamp. To secure this result, the cap is slipped over
the upper end of the tube which supplies the mixture of
air and gas, the cap being enlarged at its upper end so
as to spread the flame more and accommodate a large-
sized mantle.

Designs.

WALL-PAPER.—HARRY WEARNE, Rixheim, Ger-
many. The leading features of the design are a medal-
lion npon which a cupid is pictured, a floral wreath sur-
rounding the medallion, a basket of flowers, and a me-
dallion between the basket and the wreath, the latter
medallion being decorated with a quiver, bow, and flam-
beau.

CHILD’S PLATE.—JaMEs H. STRUGNELL, Toronto,
Canada. The bottom of the plate has a flange and a
downwardly and outwardly curved rim. The plate, by
reason of this construction, cannot be overturned.

NoTe.—Copies of any of these patents will be furn-
ished by Munu & Co. for ten cents each. Please state
the name of the patentee, titie of the invention, and daze
of this paper.

NEW BOOKS ETC

THE NAVAL WORDBOOK. Ein svstem-
atisches Woerterbuech marine-tech-

nischer Ausdruecke iu englisher
und deutscher Sprache. Von N. W.
Thomas, M.A. Kiel and Leipsic:
Lipsius & Tischer. 1899. 12mo. Pp.
146. Price $1.

The need of a good dictionary of German-English
nautical terms has long been felt; and the little book
which Mr. Thomas has compiled is therefore to be re-
garded with more than usual favor. An alphabeti-
cal arrangement of terms is perhaps to be preferred to
the classification of parts adopted in the dictionary; but
the usefulness of the book is thereby not impaired.

DER INGENIEURWISSEN-
Zweiter Band: Der
Herausgegebeu von
Dritte vermehrte
Auflage. TLeipsic: Wilhehn Fngel-
mann. 1899. Small quarto. 306 il-
lustrations and 30 plates. Pp. 578.
Price, paper $8.

The admirable first and second editions of the ** Hand-
buchder Ingenieurwissenschaften,’ so ably supervis:d by
Drs. Schaffer and None, of the Technical High-School of
Darmstadt, are so well known to most engineers, that an
extensive review of this third edition is perhaps unne-
cessary. Prof. Landsbergin the new edition hasshown
himself fully equal to the tusk of directing a work which
in its scope and thoroughness can be truly termed monu-
mental. The third edition, revised and enlarged, will un-

HANDBUCH
SCHAFTEN.
Brueckenbau.
Th., Landsberg.

doubtedly take its place among the authoritative books
on engineering.

LEXIKON DER METALL-TECHNIK. Redi-
girt von Dr. Josef Bersch. Parts 11-
15. Vierna: A. Hartleben. 1899.
Each part 70 cents.

Die MoDERNE CHEMIE. Eine Schilder-
ungen der chemischen Grossindustrie.
Von Dr. Wilbelmn Bersch. Parts 11—
15. Vienna: A. Hartleben. 1899.
Each part 70 cents.

Both of these works have at various times been noticed
in this column. The last installment of each is num-
bered i5. The ‘‘Lexikon der Metall-Technik® is nearing
completion; the * Moderne Chemie® has still to run
through fifteen additional numbers.

EvOLUTION DU CARBONE ET DE L’AZOTE
DANS LE MONDE VIVANT. Par P,
Mazé. Paris: Georges Carré et C.
gaud. 1899. 12mo. Pp.110. Cloth

1.

This little volume on carbon and nitrogen has been
written with a care which would do credit to a work
more pretentious. The descriptions of chemical reac-
tions, of analyses. and experiments are characterized by
a clearness which is indeed refreshing. We have before
had occasion to notice the scientific publications of
Messrs. Carré et Naud. It must be confessed that
the standard of the earlier scientific works has been
well maintained.

THE RoYAL NAvy LisT DIARY AND
NAVAL HAND BoOK FOR 1900. Lon-
don : Witherby & Company, 326
High Holborn. Pp. 609. Price $1.25.

This, the third year's issue of this admirable hand
book, is characterized by the general excellence which
marked its predecessors. The diary portion is arranged
to give a whole page to a day and is furnished with
separate index, memoranda, etc., schedules for recording
all ports vigited, and complete schedules for recording
drills, etc., and making up official returns. In the letter-
press are a calendar of notable naval events ; an obituary
for the year and a list of the Beuevolent Funds and
Institutions of the Royal Navy. Among the original ar-
ticles is one on the Naval Progress of the year, which 1s
the best of the kind we have read for some time past.

SoCIAL LIFE OF SCOTLAND IN THE
EIGHTEENTH CENTURY. By Henry
Grey Graham. London: Adam &
Charles Black. New York: The
Macmillan Company. 1899. 8vo.
2 vols. Pp. 520. Price $7.50.

The eighteenth century is considered by many to be
the most interesting in the Christian era, largely on ac-
count of precisely the same social events as are chronicled
in these schoiarly volumes. Probably no period was so
quietly eventful in shaping the fortunes and character
of Scotland as this century. The striking incidents of
the period and the routine of town and country life all
have their place in the readable and handsomely printed -
pages. Those who are fond of information regarding
either men of the period or manners cannot fail to
draw valuable knowledge from these admirable volumes,
for no phase of the subject seems to have escaped the
author.

A BRIEF HISTORY OF THE CITY OF NEW
YorkK. By Charles B. Todd. New
York: American Book Company.
1899. 16mo, cloth. Pp. 299. Price
75 cents.

It is a most admirableidea to inculcate in the young a
love for the history of some city. The history of a coun-
try is something general, while that of a city is concrete.
No cities save perhaps Rome, London, and Paris repay
study as well as New York with its gqnaint memories of
Peter Minuit, Wouter Van Twiller, Wilhelm Kieft, Peter
Stuyvesant and others. This little book is a most ad-
mirable one, and its field of usefulness should not be
allowed to hecome restricted to the schoolroom ; itcan
be read by any one with both pleasure and profit.

BeAsTs. THUMB NAIL STUDIES IN
PETs. By Wardlaw Kennedy. Lon-
don and New York: ‘TThe Macmillan
Company. 1899. Square 12mo. Pp.
152. Price $1.50.

This i# one of the most delightful books upon ammals
that we haveseen for a long time. It is a most curious
and interesting book, and the illustrations are most de-
sirable. It gives attractive pictures and anecdotes of
‘ Pharaoh,” which was brought from the Nile in the egg
and hatched over a spirit lamp. The comical antics of
this animal are second only in interest to the remarkable
antics of the pet armadillo and an Indian mongoose. It
is a book which we cou!d recommend for the use and in-
struction of the young who are interested in natural
history.

AN OCUTLINE OF VENTILATION AND
WARMING. By William J. Baldwin.
New York. 1899. 18wmo. Pp. 70.
Price §1.

The author is a well known expert on heating, and the
information given in the little book is in concige form.

ETUDKS SUR LES FOURMIS, LES GURPES,
ET LES ABEILLES. Note 18. Aiguil-
lon de la Myrinica rubra. Appareil
de fermeture de la glande 4 venin.
Par Charles Janet. Paris: Georges
Carré et C. Naud. 1899.

EXTRAITS DES MEMOIRES DE LA SOCIETE
Z0OLOGIQUE DE FRANCE. Sur les
Nerfs céphaliques. les Corpora Allata.

et le Tentorium de la Fourmi. Par
Charles Janet. Three plates. Paris.
1899.

EXTRAIT DES MEMOIRES DE LA SOCIETE
Z0oOLOGIQUE DE FRANCE. Etudes
snr les Fourmis, les Guépes, et les

Abeilles. Anatomie du Corselet de
la Myrmica Rubra Reine. Note
18. Par Charles Janet. One plate.

Paris: Georges Carré et C. Naud.
1899.
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The charge for insertion under this head is One Dollar a
line for each insertion ; about eight words to a line.
Adverti ts must be 7 d at publication ofice
as early as Thursday morning to appear in the follow-
ing week's issue.

Marine Iron Works. Chicago. Catalogue free.

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

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

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

Machinery designed and constructed. Gear cutting.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Ferracute Machine Co., Bridgeton.N.J., U.8. A. Full
line of Presses, Dies, and other Sheet Metal Machinery.

Photographs Recent Eclipse of Moon ; four views 50
cents. ILantern slides, two views for 50 cents, mailed.
Dr. Wm. R. Brooks, Geneva, N. Y.

=™ Machinery for R.R. contractors, mines, and quar-
ries, for hoisting, pumping, crushing, excavating, etc.,
new or 2d-hand. Write for list. Wiliis Shaw, Chicago.

I'he celebrated *“ Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 138th Street, New York.

I'he 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.

0¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS 'TO CORRESPONDENTS.

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

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

Inquiries not answered in reasonable time should
be repeated : correspondents will bear in mind that
some answers require not a little research, and.
though we endeavor to regly 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 furnighed 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.

Scientitic American Supplements referreo
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

pri
"llnernls sent for examination should be distinctly
marked or labeled.

(7787) R. E. W. asks: 1. Could a 110
volt direct current be used in the Thompson-Tesla coil
described in SupPLEMENT, No. 1087, by putting on an au-
tomatic circuit breaker operated by the magnet of the coil
or would it be necessary to change the direct current into
an alternating current ¥ A. You can use a 110 volt direct
current to run an induction coil, but it should be con-
trolled by a resistance box, so that only perhaps 30 to 60
volts may be broken by the circuit breaker. 2. About
how many amperes would it take to run the above coil
proper, using a 110 volt direct circuit ? A. The amperes
will vary with the adjustment of the rheostat. Begin
with the resistance all in and turn out resistance till the
tube is properly energized. It may require four to ten
amperes. An X-ray tube requires more current as the
vacuum riges in it. 3. Why is the 2-inch iron pipe
slotted ? A. To prevent the eddy currents which would
circuiate around a tube heating it unduly. 4. In the
secondary of the high tension transformer, about how
many pounds of wire will be required for each of the ten
gections ? A. About four pounds per coil are required.
5. Could the air gap in the high frequency coils be filled
with any substance such as paraffine or sealing wax ?
A. Yes. Paraffine oil is the best substance to bz used.
6. Would you mention one or two SUPPLEMENTS in
which I could find articles on an induction coil to be
operated by a 110 volt direct current and giving a 8 or 4
inch spark ? A. We bave no plans for such a coil.
Bonney's ‘‘ Induction Coils,” price $1 by mail, will give
you the information you need.

(7788) C. H. writes: In many places
vower is used to run mills in the daytime. Can power
be put into the storage battery and used to help out at
night to hght the streets and dwellings? Can it be done
from a direct current 110 volts, and what loss would this
be in storing electric power, also the expeose of a bat-
tery that could be used 5 hours, and what could be got
from it on the incandescent lamp? A. The SCIENTIFIC
AMERICAN has had a great many articles on this matter.
Tu is easily possible to charge a storage battery by day
when a mill is running and use the electricity from it in
the night when the mill is shut down. Each installa-
tion of this sort differs from others, and we cannot give
any instructions so that a man not an expert in electri-
cal work could put the machinery and lampsin place.
An engineer should be employed to oversee the work
and to determine what shall be done. He will give
figures of cost which will differ in different places. The
cost will be more than for oil or gas.

(7789) H. P. J. asks: Could you give a
formula for something that will really prevent mildew in
sails? A. Dissolve 1 pound zinc sulphate in 40 gallons
water, and then add 1 pound sal soda. When dissolved,
2 ounces tartaric acid are added. This holds the partially
separated zinc carbonate without neutralizing the excess
of alkali used. The canvas, etc., should be soaked
in this solution for 24 hours, and then dried without
wringing.

(7790) C. A. R. asks: Can an 14 horse
power electric fan be operated by electric bell batteries,
and how many batteries will it require? A. The number
of cells required to run an eighth horse power electric fan
depends upon the voltage for which the motor was
wound. This is marked on the motor somewhere. To
find the number of cells, divide the voltage by the voltage

of one cell. If by electric bell batteries you mean dry
cells, it will not be possible to run a fan for any length
of time by them.

(7791) R. F. P. writes: In answer to
query number 7758, I would say that he may find a de-
scription with illustrations and working drawings for the
building of a telegraph sounder, as well as several other
electrical instruments, in Trevert's ** Experimental Elec-
tricity,” price 85 cents by mail.

(7792) W. H. T. writes: 1. I am about
to construct a sectorless Wimshurst machine, and would
like to know a few facts about the revolving glass disgks,
and ask a few questions. Two digks, which are 18
inches in diameter and composed of double thicknesses
of window glass, are pierced centrally with a 4 of an
inch hole; would a fixed iron spindle, ¥4 of an inch in
diameter, be sufficient to support the weight of the glass
diske ? T intend to have the spindle fixed and at least 12
inches long, the glass disks attached to wooden bosses,
which are also pierced centrally with a hole 14 of an
inch in diameter, the pulleys for the rotation of the
plates being also attached to bosses. Am Iright? A.
‘We should advise a much larger spindle than one-}4 inch
in thickness upon which to run the plates of a Wimshurst
machine, So thin arod will vibrate and bend, and the
parts which turn upon it will wear much faster than they
will upon a larger bearing. You had better make the
spinndle ag thick as 34 inch. 2. How large in diameter
should the bosses be, 8o as to have enough surface for
the cement to act, so as to occasion no danger of the
wooden boss and the glass disk separating when re-
volving at an ordinary speed ? A, The bosses may
well be 8 inches in diameter. 8. Would it be best to
give the glass disks and also the glass supporte a coat of
thin shellac? Would it increase the efficiency ? A. A
coat or more of shellac will prevent the wood from ab-
sorbing moisture and so benefit it. 4. Would a muchine
of this size have sufficient length of spark and output
to produce the X-rays in a suitable tube? A. A ma-
chine with 18-inch plates will energize a small X-ray
tube. 5. I haveread from some papers—I can’t remem-
ber the name—that a fluorescent screen for X-ray work
can be made by coating a piece of cardboard with glue
and then sprinkling white oxide of zinc on it. Is that
true ? A, No. The fluorescent screen should he made
of calcium tungstate. 6. Is there any place where I can
procure a vacuum tube similar to the ones used by Mr.
D. McFarlane Moore in his system of vacuum tube
illumination ? A. Dealers in X-ray apparatus can make
long vacuum tube for you. You could not probably find
these tubes in market. 7.1 would like to know the volt-
age (approximately) of a spark in air under normal at-
mospheric conditions, 1 inch in length; also, one of 8
inches ? A.—

Volts.
Spark between pointg, 1 inch... eeeiees 20,000
Spark between points, 8 inches......... ... veee.. 87,000
Spark between points, 34 inch spheres, 1inch ... 22,000
Spark between points, 14 inch spheres, 8 inches.. 95,000

Spark between points, 16 inch spheres, 1 inch.... 81,000
Spark between points, 16 inch spheres, 8 inches.. 95,000
Spark between points, 1 inch spheres, 1 inch .... 44,000
Spark between points, 1 inch spheres, 8 inches. .. 99.000
Spark between points, 2 inch spheres, 1 inch...... 51,000
These numbers are given from actual measurements by
Steinmitz, with an alternator,

(7793) A. F. J. asks: 1. Can I lift an
iron weighing 500 pounds from a well 80 feet deep with
a magnet on an alternating current? A. You cannot
make a lifting magnet with an alternating current. A
direct current must be employed. 2. Would an iron ball
weighing 1,000 pounds sink to the bottom of the ucean
say at a distance of 2 miles? A. A piece of iron of any
size or weight will sink to the bottom of the ocean, no
matter how deep it is, if it is put into the water.

(7794) J. M. C. writes: Please describe
an alternating current, i. e., does an alternating carrent
flow in one direction only, or does it Aow alternately in
one direction and then in the other ? A. The latter.
The word * alternating ** implies that sort of motion.

(7795) J. R. McC. writes: I started to
make the induction coil described in ‘ Experimental
Science,” but cannot get any No. 36 copper wire. Could
T obtain as good results by using No. 24, which is the fin-
est I can obtain here? A. No; you may not use No, 24
wire in place of No. 86in an induction coil, and get any
resulte worth having. With the larger wire you will
have only —1,; as many turns in the coil as with the finer,
and about 45 inch spark, which is not worth making a
coil for.

(7796) A. A. A. asks: 1. How quick and
how accurate, and what is the present means of determin-
ing ranges of 5 or 6 miles between vessels atsea ? T might
offer sorething to ascertain the distance (within a few
feet) in less than 15 seconds at distances of from 14 to 10
miles. A. Various forms of range-finders are in use. They
usually depend upon the solution of a triangle, where base
is a base line of known length on the ship, and whose base
angles are the angles observed between the line and the
distant object. The accuracy will depend upon the dis-
tance of the object, being less the greater the distance.
2. Has aluminium ever been used in the place of silk for
covering hydrogen gas balloons? Its weight being 2000
times that of air, could it be used as a covering in a
balloon of 8-foot diameter which would require alumin-
ium of about 1-100 of an inch thickness, and what would
the strength and impermeability be compared to silk?
A. The weight would be about 27 pounds, and the alu-
minium would be more impervious than the silk though
not so strong.

(7797) J. L. asks: 1. Can you let me
know a scientific way for testing the vitality of wheat ?
A. Plant the seed to be tested in moist soil in a flower
pot to the same depth as in the field. Keep the flower
pot at a temperature not exceeding 80°. Under these
conditions the wheat will germinate if any vitality re-
mains in it. 2. How deep would I have to go into the
earth to reach one degree hotter in the surrounding at-
mosphere ? A. The depth of the stratum of no change
of temperature during the year varies with the latitude.
At the equator it is only a foot or two below the surface,
in middle latitudes it is about 60 feet, and in the Arctie
regions it i8 probably 100 feet below the surface of the

earth, At your place you will have to go down probably

70 feet to reach the place where the temperature is the
same all the year through. Below this level the tem-
perature rises as one descends at the rate of 1° for a de-
scent of from 30 feet to 90 feet. This difference is due
to the material of the earth. If it be agood conductor of
heat the distance is greater than if it be a poor conductor
of heat. The average distance js 53 feet to produce a

rise of 1°,

(7798) A. H. Y. asks: What ought it to
cost for running 500 volt 14 horse power motor from elec-
tric railway service line, motor running 104 hours a
month with about 34 horse power resistance or load ?
Company charges 10 cents per 1,000 watt hours with 5
per cent for cash in limited time after first of month. A.
We reply to your inquiry as to what you ought to pay for
current for your motor that it is not apparent that you
are being overcharged. Motors often take more current
than they are supposed to take. We have seen a motor
using its full current as rated when it was running with
no load. If you put an ammeter in circuit, you can find
what current you use and can tell what your bills ought
to be.

(7799) M. B. T. writes: I have a primary
coil 12 inches long, 2 inches soft iron wire core, 2 layers
No. 12B. & 8. wire 260 turns. Could I make about a 4
or 5-inch spark coil with ordinary magnetic interrupter,
and what wire would be best for the secondary. Could
I make it with No. 34 double cotton covered wire wound
with proper insulating precautions, or would some finer
wire be more economical? A. We should advise large
dimensions for a §-inch induction coil. You should also
use afiner wire than No. 84 for the secondary. Use silk
covered wire. You would better get Bonney's Induction
Coils, price $1 by mail, and follow its directions with
care,

(7800) S. H. L. asks: Is there any shade
of color that cannot be detected by the eye that can be
seen through colored glasses? Said colors to be on
colored paper. A. It is possible that such a colored glass
might be found, though we have not seen any reference
to any such discovery. There are numerous substances
which can be put on paper which will become visible
when light of the proper color falls upon the paper.
These are fluorescent substances. You will find these
described in Wright's Light, price $2.00, and in Wright’s
Onptical Projection, price $2.25.

TO INVENTORS.

An experience of fifty years, and the preparation
of more than one hundred thousand applications
for patents at home and abroad, enable us to understand
the laws and practice on both contments. and to possess
unequaled facilities for 1procurmfz 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 ot 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 extensive 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 Issued
for the Week Ending

JANUARY 2, 1900.

AND EACH BEARING THAT DATE,

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

.. 640,448
640,405

Adjustable limit gage, J. D. Cox.
Air brake coupling, automatic, G J Netter.
Air drying apparatus, A. 'I. Perkins..... 40318
Air moistener, W. B. S. Whaley 640,340
Air propeller, Ad Duﬂ'ner,dJr i " Ben 640,184
Air sterilizing, drying, and cooling sys em, er-

kins & Weber 640,320
Alarm system, acousLic C. Coleman
Amidobenzaldehyd, making, Homolka & Stock b
Anchor, folding, W. MceBride.......................
Anilin compounds, making amidobenzyliden,

Homolka & StOCK.......coceviiiiiiiiniinieieiin 640,563
Animal catching and holding implement. J. S.
Holland 6401
Anima] trap, C. A. Wever..................... 640,244
Apple juice, making concentrated C. Graef
Auger, earth, P. Hesselius..................

Automatic adjustable dre, F H. Stahl
Bag. See Paper bag.

Bag or purse frame, B. vom Eigen.................. 640,185
Bailer, W. PIOt8........ coveerenennnnn .640,413, 640 414
Band cutter and feeder, W. Morley.... ............ 640,684
Barrels,frﬁes, or cylmders, apparatus for mak-

ing,J. H.J. Bartels...........coeveeiiiennnn. 640,524
Batter mixer, R R Cross 0,36

Batterﬁ electrodes, fuses,
Mills......

Battery eleme , B R.
Bearing, antifriction, M. C. Merker
Redstead brace and tightener, E A
Beehive, F. Danzenbaker ..

Bell, bicycle pedal, A,
Bell fastener, J. M. Cavin:
Bevel, G. L. Griswold.
Bicycle, E. E. Lee..
Bicycle, R. A. Merr
Bibycle brake, J. F. M
Bicycle crank shaft, C Gorman

Bicycle driving mechamsm, J.W. Rogers. 640,702
Bicycle handle bar, J. 'I‘racy .............. 640,241
Bicycle lock, C. H. Masten 640,297
icycle lock and wreneh combined, L 1. Powell 640,221
Bicycle pump, pneumatic, J. Lister. 34
Bicycle rack, F. R. White.....
Bicycle sadd]e, J.C. Fleming........
Bicycle saddle post, J. B. L. McKenzie .
Bicyc e seat posts and handle bar posts, clamp-
%devme for. E. L. Lowe . 640.304
Blcyc e support. J. Booth..... 640,614
Bicycle support. A. E. Conti.... .. 640,631
Bicycle support, W. H. Hart, J 640,384
Bicycle support, J. P. Hobart.. . 640.468
Bicycle support, V. A. Pernot.. 640,487
Bicycle umbrella attachment, F. J. Converse. 640.446
Bicycle wheel, Berg & Nilson............... 640.174

Billiard cushion, G. Kern, (Feissue}...........s«x.. 11,799
Bit. See Bridle bit. Coal bit,
Blackboard support, J. S. Mcblung

Boat, C. H. Sawyer

Boiler. See Steam boiler. Water tube boiler.

Boiler, G. H. D X
Boiler furnace. steam, 640,726
Boiler gage, steam, J. T. F . 640,189
Boiler stay bolt, steam, . 640,661
Bolster, R. W. Oswald........covvveeeinnnnnnns veeeees 640,313
Bolt. See Boiler stay bolt.

Bonnet, F. E. Thornton, ........cceeeiiiiienniiiaa..e 640,720

Boog packling and shipping case, combined, H. P
ar .
Book stitching machine, F. P. Rosback
Boot or shoe attachment, D. W. Perry
Bottle, non-refillable, V. Cruser
Bottle, non-refillable, E. Freese .
Box. See Junction box. Match box.

Paper

0X.
Box machine, G. A. Barnes
Box machine, W. H. Wussow.
Bracket. See Lamp bracket.,
Window bracket.
Brake. See Car brake.
Bridle bit, B. Allen, Jr..
Bucket and lid holder, H

.. 640,171
. 640,249
Shade “bracket.

. 640,619
640,331

Bung hole fitting, W. Homann... ......c.coeeuvenne 640,286
Bung stopper, Mueller & Farner. .. 640,302
Burial casket, Z. 'I'. Boicourt.. 640,624
Burner. See Oil burner.

Butter plate and wrapper, combined, M. L. Horn- 48,957

ng
Button W. H. Lease...... .. 640476
Button, collar, S. A. Gran gig(ml

BuLLon. cuff, W. I.. Mauran.

Button loop, S. L. Schwartaz...... 640,420
Cabinet, kitchen, 8. 1. Underwoo 640,509
Cable terminal, J. N. Byers.. 40,532
Cable terminal, W. (‘allahan ,533
Calculating device, R. Naish.. .. 640,584
Camera, photographlc, K. W. Livermore.......... 640,677

Can. See Oil can.
Can filling machme. ‘W. Gebhardt..
Can opener, H. 0. Anton

640.375
640,255

Canal, gleasure, P. Bo; 640,439
Car body bolster, R 640,691
Car body bolster, M. B. Schaffe: 40,327
Car brake, E. F. Campbell. 0.368
Car coupling, W. K. Richa 40,225
Car, dumping, A. Torrey.. 40,337
Car side bearing, S. P. Bus 340,267
Car starter or mover, G. D. 340,227
Car wheel, boltless steel tired, W. 340,425
Cars or locomotives, device for replacing d

ed, J. B. Newton....... 640,311
Carbureter. E. D. Parrott. 640,695
Carriage, child’s, J. K. Gerrich. 640,193
Carton or packing box, F. Danzenbaker. 640,451
Cartridge loading apparatus. G. K. Standish. 4
Cash register, F. W. & G. 8. Decker....... .. 640,181
Caster, W. L. Stilwell......o. vt vievriieiirneennnnnns 640,499

Cellulose by sulfite process, obtaining useful pro-
ducts from hquors resulting from manufac-

turing, C. D. Ekman 640,186
Chain making machine, D. Roche.. X
Chair. See Combination chair.

Check controlled apparatus, Kolb & Vogel........ 640,390
Cheese knife, M. W. Miracle................ .. 640,301
Chock, mooring and towing, D. E. Ford.... 640,552
Choke bore forming device, A. G. Adelman. .. 640,518
Chute feet mechanism, coal, F. H. Emery......... 640,549
Clamp. See Rope clamp

Clamp, J. L. Taylor. ...cccoviiiieiteesiecccarscese ane 640,500
Clasp. See Garment clasp.

Cleaner. See Flue or stovepipe cleaner.

Clipping machine motor, pP. Anderso ............. 640,620

Cloth cutter, electric, F. Gardne

Clothes line reel, C. P. Wllkmson
Clothes wringer, W. T. Bradley.
Coal bit, J. J. Morgan
Coaster and trumg gage, combmed T. E. Ward-

we
Coating oxidizable metal wire with gastight coat-
ing, K. O. Schott.
Cock and faucet and means for diminishing waste
therefrom, R. H. Stap
Coin freed apparatus, G. lgershelmer
Coin receiving, sorting, and indicating machi e
E. MOriarity....cooieieinieiiniienncecensnscnaanrcn
Coin receptacle, I. B. Abrahams .
Combination chair, Y. W. Rogers
Cooking utensil, W. A. Van Deus
Copy holder, O. R. Winslow..
Corner head for piastered walls, ke:
Corner plate for W’mectmg corners of plaste
walls, metal, ..
Coupling. See’ Air brake coupl
ling. Hose coupling. Pipe coup]m
Crank wheel, D. Sanfork

g

640,409
.. 640,410

Cultivator, C. T
Cup. See Drinking cup

Crate, shlpnmg, R. 1. Stewar 0,600
Cream separator, centrifugal, X
Cream separator, centrifugal, C. L. Kneeland. 40,572
Crib for building ?Irers, walls. etc., J. G. Haentges 640,377
Culinary roalter. . Lynch ... 0, 30!
Cultivator, M 0,3

Curtain ﬂxture. J. P. K
Curtain pole, W. & C
Curtain stretcher, W. A. Mayr. . ..
Cut of, rain water, J. Boutin...... ./ /111

Cutter. See Band cutter. Cloth cutter. Hoof
cutter. Paper cutter Rotary cutter.

Desk, writing, G. H. Rogers...........ccccivivienens 640,226

Dled Automatic ad]uatable die. Wire coiling

Die stock C. Dilly

640,639
Dish washer, C. H Sterlmg .
Display rack, carpet, W. E! .
Distance ﬂnder . L. Mnrshall ....................... b
Distillation of hydrocarbons. appatrl‘atus for con-

tinuous fractional, H, A. 640,292
Door, vertlca]ly adJustable barn, F. Hermg 640,385
Downdraught kiln, H heeler .. 640,246
Drought equalizer. J. RUSK . e vvevsonnnannanannnnens 640592
Drill. See Grain drill. Rock drill.

Drilling apparatus, high speed. E. Watel.......... 640.431
Drilling machine, C. Schmidt............. .. 640,708
Drinking cup, collapsiole, S. M. Roy: . 640,418
Drymg and roasting furnace, vertlcal automa lc.
................................... 640,715
Drying klln. K. G. Perkins.... .. 0,319
Dust cloth holder, W. F. Schrey 707
Dye, brown sulphur, H: 640,559
Dye vat, H. lllgen..... 640,203
Electric cable terminal, 640,365
Electric currents, rate indicator for, 640,466
Electric discharges, apparatus for producmg
tto... ... . 640,694
Electric furnace, F. 640,283
Electric heater, F. Bain, 640,258
Electric meter device, C. 640,196
Electric transformer, Packard & W 640,314
Electric wire molding or trough, H. Lee 640,575
Electrlcnl apparatus, coin controlled, J Patter- 640316
F]ectrlcal distribution system, A. S. Hubbard 640,565
Electrical energy by alternatmg currents distri-

buting, M. L. Pupif....cccciveiiiiiinriiennnnnnss 640,515
Electrical transmlsmon by resonance circuits, M.

UPIN. (. teieee e irieeneieseeasacasacannnsonn 640.516
Electrotype or stereotype block, E. L. Wilson.... 640,316
Elevator. See Hydraulic elevator.

Elevator accumnlator, plunger, G. H. Reynolds.. 640,589
Elevator speed regulator, hydraulic, W. W. Doo-

TIEEIE. oottt i i iaaes €40,544
Engine. See Explosive engine. Gas engine.

Rotary engine. Steam engine.

Engine cylinder. gas, J. W. Lambert........640,667, 640,668
Engine igniter, gas, C. R. Alsop....... . 64 0252
Engine ignition device, gas, G. W. Lewis... 640 d‘ﬂ 640,395

. L.

Engines, drum attachment for traction, A

Envelop, G. H. Randall....... ....cooiiiviiieinnn..n 0,489
Explosive engine, G. W Lew1s 640,675
Explosive engine, J. ecor. 40,711
Extension table. Curl & McAuhs . 640,635
Fan, cradle motor, L. G Rogers et ‘al. ,703
Panmng mill, P. Poyneer . X
Feathers into tubes, apparatus for compactmg

C. M. ThOmPSON. ..veeriereirienrnannnannd b02 640.719
Feed water heater, L. . Lanphear................. 640,47
Feeder, boiler compound, L. E. Jone; 640,306
Feeder, steam boiler. T'. G. Whitney... 640,434
Feeding device, poultry, W. D. Smith 640,730
Fence post, Spoore & Raub . €40.235
Fence weaving implement, C. A. Taylor........... 640,240
Fences, tool for attaching stays ‘to wire, Johnson 0.507

Ty £

Fencing machine, wire 640,329
Fender, J. Reece 0,700
Fertilizer drier, J. F. 640.628
Filter, C. F. 640,288
Filter, J. D. 66!
Filter, J. J. Mayer 0,57

Filter, C. K. Vogle
Fiiter, electric water, Teter &
Filter. water, A. G. Sheak........
Firearm, magazine, B. Burton
Fire escape, F. H. Arnesen
Fire escape ladder and water tower J ‘W. Fal
Fish fibering machine, J. A. Stoddart.......... .
Flue or stove pipe cleaner, A. A. Fradenburg .. 640,190
Fluid compressor, J. B. S. . 640,324
Fly screen trap attachment, M. E. Moyer .. 640,685
Forceps, umbillical, E. V. Acheson.. .. 640,517
Fruit gatherer, O. A. Norlund 640,485
Furnace. See Boiler furnace. Drying and roast-
ing furnace. Electric furnace.

Furnace, J. W. Rumpf................ooouueen eeeen.. 640,228

Fuse or _cut out. electric, .. W. Downes. . 640,371

Gage. See Adjustable Timit gage. Bmler gage
“Water gage.

Game apparatus, F. G. Slemmer.............coevuuue Q40,423

Game board, Minassian & Darling 640.401
Garment clasp, E. D. Hinkley. . 640658
Garment hanger, J. F. Brock................ . 640.616
Gas analysis, apparatus for, G. 640,601
Gas apparatus, acetylene, L. B. Bailey..... 640,521
Gas apparatus, acetylene, A. F. 640,646
Gas apparatus, acetylene, L. . ut) 40,705
Gas, automatic pressure regu]ator and cut off for,
T.H.J. Leckband ................................ 640,303

00! o e tstaeeneataseseieicieiaes aaasaeares 640,659
Gas engme G. W. T.ewis..... 640,393, 640,394, 640,672, 640,673

Gas engine, rotary, J. Straszer.. ................... 640,237
Gas generator, acetylene, E. Bournonvﬂle . 640,175
Gas generator, acetylene, O. H. Hampton.. .. 640,
Gas generatcr, acetylene, F. J. Ml]lmgton ..... .. 640,
Gas igniters, manufacturing, L. Friedeberger.... 40,554

(Continued on page 30)
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as lighter, automatic, K.von Vletmghoﬂ‘ Scheel h40.
(.:mnp,() Mussman
Gas tip, W. H. Porter.. A(H;‘lS

Gases, capsule for cnmprcssed or liquetied, 11.

Kurrodi. . . 640,207
Gear, link rever H40L65)
Generator See Gas zener.ntor

Gig for woolen fabrics, raising, .J. Bailey
Governor attachment for electrical upparatus,
speed, J. H. \1c(;urly .............. . 640,
Governor. motor speed. 'l JJ. Lende
Grain drill, C. 1.. Fowle..
Grain drill, WAV, Miller.
Grain separator, . C. Beeman
Grinding machine, A. B. Landis
Guard for projecting parts..J. A. Clercy - M(J.a.h
(:ur;]s running out spring for, Dawson & Buck-
an i
Half tones, making. J. Jacobson. 640,413
Hame fastener, J. 8. Spurgeon........ 640,26
Hammock and tent, combined pOrmbIe, w.
PATNET. .. ccaneee s tiornne i, Cuimumg s - - 0o 640.334
Hanger. See Garment banger.
Harrow, W. M. Baker...
Harrow, J. L. Ware...
Harrow and clod crusher, S. Ernst
Harvester, corn, H. V.Jaseph
Harvester, pea er bean, J. ).
Harvester, self binder, Steward
Harvester, thresher, and bagger, comb
P. Moran.
Hasp fastener, J. Davy.
Hat, M. R. M. Anderson..
Hat fastener, L. Anderson.
Hat fastener. A. B. Enns.
llead screen, H. Petersen..
Header and thresher. combin
See Klectric heater.
Water heater.
Hinge and check. combined spring, J. W. Currier (‘40 1‘
Hoof cutter, A..J. 640.2:
Hook. See Lacing heok. W hiffietree hook.
Hook for hooks and eyes. J. E. Pearson
Horseshoe, nailless, W. Kondakov..
Hose coupling, A. C. Diehl
House drop siding, M. E. Henderson
Hydraulic elevator, P. J. Gi1ld
Hydraulic motor, C. Hill....... B
Ice cream freezer, J. W. Hart..
lce cream freezer. 11. A. Martin [
Incandescent mantles, productlon of W. Saul-
mann
Inhaler, G. D. Ballou. ...
Ink well. B. W. & W. Lonroy
Ironing machine, E. Noren
Jack. See Lifting jack. -
Jarclosure. J. I.. & E. A. De Steiger....... ........ 640,332 |

640,594

640,682
MH MA
435 |

ed, J. G. Evans... .
Keed water beater.

Jars, etc, cover fastening tor fruit, . P. Doo-

L1 0 T Rt o] TEPINN 640,182
Joint. See T'ile joint.
Junction box. 1. J. Murphy 640,482
Keyboard. adjustable, . B‘ Rankin 640.223

Kiln. See Downdraught kiln.
Knife. SeeCheese knife.
Lacing hook. H. O. Whymarn... ..
Ladder and table, L. C. Bailey.
Ladder, combined step and exten:
liamson. .
Ladder. folding, Tyda &
TL.amp bracket, miner’s, T.
Lamp burner. H. A. Crosby
Lamp burners. light extluzmsh I:4
for, G. E. Hasson
TL.amp, electric, W. A. Fenner
Laimnp, electric incandescent.
anp I!}]Img device for lamp burners, (‘

Drying kiln.

..640,609. 640,724
540,354

I.amp holder. incandescent, (‘anda &
Larpp, incandescent, E. W, Gillme:
L.amp shade holder, ‘electric. Russell & Serrell..
Lamp shade holder, incandescent electric, E Al

(.40 495
140.492
64036

Lunhe J.F. Dowding.
Lathe, 8 Perle et al..
Lavatory trap, B. O. Tilden
Leather punching machine, C. P. Sta
Leather working machine, ¥. Monk......
Leather working machine. O. Stegmever
Lens grinding machine, bifocal, . H.
Lifting jack, vehlcle D. W. Hudson..
Lightning arrester, J. M. Metcalf.
Limb, artificial. R. E. Daniels..
Liquids, apparatus for removing saccharin or
other impnrities from all kinds of, J. T. Ben-

......................................... .. 610.528
thhographw coatings on metallic plates, produc-
ing, zel 640,245
Load controlllnz device, J. Ryar 640,230
Lock. See Bicycle lock.
T.ock and latch, combined. T. A. L.. Moore........ 0.217
I.og turner, steam, E. K. ’I‘homns.

640.503, NO 204

J.oom, Schaefer & Hinkel.. .T06
Loom, Stimpson & Vorthrop M() 14
Looms weft parter fer autematic weft replemsh-

ing, H. 1. Harriman. .. 640 lﬁh

Lubricator, E. H. Lunken
Lubricator, S. J. Wetmore.
Magnet. field, M. 8. T'owson
Mat er matting, J. A. Renn;
Mat er matting for floors, ete
Match box. T. A. Bell
Mattress filling apparatns,
Measuring machine, cloth, E. P. Williams__......
Metal bars, plates, sheets, etc., compnsmon for
picking, Robinson & Sutherland ..........

Milking apparatus, Klein & Swartz............. ...
Mill. See Fanningmill, Sawmill.

Mining machine, A. Bailey.................. 640.621, 640,622
Mixer. See Batter mixer.

. 640,491
640.206

\lomenmﬂ' and alﬁxmg stamp: nnchme for. J.

. 640,650

© 640.701
640,710

Riddel
Motive power. J. A. Secor.
Motor. See Hydraulic motor.

Valve motor.
Mower or barvester cutter, 'T. H. Pollock.

Nail bolding device, W. R. Bargar...
Napliin.bolder, F. Dassori....
Nasal protector, ‘I'. Carence.
Needle, tape. V. S. Hutson...
Negotiable instrument blank,
Net, tly
Nut lock E. A. Blanton, Jr
Nut lock, J. Drinkwater.
Nut lock, J. Jorgenson.
Nut lock. 0. O’Sullivan. 640,
Oil and water separator and purlﬁer. Skinner &

Glenn.. P
Oil burner, C. A. Hammel 540.378
il can, non-explosive, J H. Span"ler 640,495
Oil press mat, R. F. 640.608
Oiler for steam engmes, autom'mc L. Skinner... 640422
Oxygen, apparatus for making, F. Brown .. 6405551
Package, liquid, A. .. Foreman..................... 640,290
Pad. See Truss pad. \arming pad.

Paddle wheel, H. M. Williams................ ..... 640,344
Pail, minnow, W. R. Yeagla. 640.512
640,173

64().557

40,713

Paper bag, L. D. Benner..
Paper box, knockdown, W.'G. Haas
Paper cutter, R. F. Sprou]e
Paper feeding machine, F.
Paper folding machine, H. K. King
Paper folding machine, . Wulff.

Paper holder and pene)l combin

571
40,248

Y fa0naan06naa0. - o S0000nANNBanARa0EINCAE00a0B0RA0 640,545
Papers,

Mars 640,518
Paring and coring machine, W. H. Boutell (re-

issue 11.798
Partition and furring for bui

Collins 640.445

Pavement softener, sheet, Gillett & Doen
Pelt refining machine. K. Mischke
Penholder, M. W. B.
Permanent way, A. Haarmann,
Pianeforte, J. W. Mac
Pianoforte action, L.
Pin. See Safety pin.
Pipe. See Tobacco pipe.
Pipe coupling, A. M. Hewlett
Pipe coupling. friction, S. R. Dresser
Plane, hand, P. F. D
Planter, automatic corn, J. B. Jarmin
I’lanter, potato, H. E. Jewett
P’late or pan holder or lifter. J. C. Devers.
Plotting implement, L. M. Calmlcal
Plow, Parlin & Heylman
Plow fender, E. M. Colbert.. .
P’low. hillside double sbovel, M. O.
Pneumatic transfer tube system, S. k.

. Battalia...

© 640, a‘)O

Polishing bob, Rigg & Hart
Post. See Fence post.
Powder, making smokeless, Maxim & Schupp RI02TS

Power. See Motive power.
Precious metals, electrolvtic apparatus for ex-
tracting, Tatro & Delius
Precious metals, extracting, T'atro & Delius. .
Printing, J. R. Corbin..
Printing machine. J.
Printing machine, ticket. E. C.
Fropelir. ship, S. Von Kvassa
P1opulsion, boat, P. E. Doege.
Puller. See Staple puller.
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“WMovertisements.

ORDINARY RATES.

Inside Page, each insertion. - 75 cents a line
Back Page, each insertion, 1.00 a line

EF-For some classes of Advertisements, Special end
Higher rates are required.

The hbove are charges per agate line—about eight
words per line. I'his notice shows the width of the iine.
andis setin 1 ate type. Kngravings roay head adver-
tisements at the same rate peragat.e line, by measure-
ment, as the letter press. Advertisements must be

received at Pubiication Office as early as Thursday
mornmg to appear in the fuliowing week’s issue.
Foot power
star % Screw...
...cuttmg
Laihes Automatic
Cross feed

9 and 11-inch Swing.
Newand Original Features
: Send for Catalogue B.

4 Sencca Falls Mfg Company,
2 695 WatcrSt.,Seneca Falls.N. Y.

v MACHINE SHOP OUTF|TS

) TOOLS ano SUPPLIES 772
SEBASTIAN LATHE 00 205 UraEat o2

f'lHMNNAYI 0.

TO GET AHEAD

in the business world you must have a thorough
knowledge of your work. You study at home during
leigure hours, and we guarantee.to fit you for a re-
sponsible, high salaried position through the best
course in the world of

EDUCATION BY MAIL

in Electrical, Mechanical, Steam Vlmuig and Civil
Englneermg. Metallurgy, Art, A
chitecture, Practical Newspaper
Work, English Branches, Steno-
gmphy. Machine Design and Me-
chunical Brawing. l.ew price; easy
terms. Sent Jree to those who en-
roll now, a complete drawing out fit
worth $11.10, or other premiums
Mention subjects interested in
when writing to

The United Correspondence Nehools,
15{-56-58 Fifth Avenue, New York,

for catalogue No. 3.
HAVE THE LATEST IMPROVEMENTS.

No machine shop can be thoroughly up-to-date unless
it bas the most
modern per-
fected tools.
F 0r instance,

ASHLEY PATENT NIPPLE HOLDERS
hold nipples for cutting either right or left hand threads.
They noldthesleeve from turning and take the strain
ff Doth the sleeve and shank thread. Made of best
quallty cast steel, carefully fitted. Long or short nip-
ples cut with equal tacility. Tbe Ashley Holders are
of light weight and compact form.
WALWORTH MANUFACTURING CO.
128 TO 136 FEDERAL ST,., BOSTON, MASS.

BARNES’
New Friction Disk Drill.
FOR LIGHT WORK,
Has these Great Aduantages:
The speed can be instantly changed from 0 to 1600
without stoppm%or shifting belts, Powera pplied
can be graduated to drive, with equal safety, the
smallest or largest drills within its range—a won-
derful econnmy in time and great saving in drill
¥y breaknge Send for catalogue.
F. & JNO. BARNES CO.,
1999 Rubv St., Roeclkford, Il

Buy Telephones

THAT ARE GOOD--NOT ** CHEAP THINGS.™
‘I'he difference in cost is little. We guarantee
our apparatus and guarantee our customers
agamst loss by patent suits. Our guaran-
teeand instrurents are both good.
WESTERN TELEPHONE CONSTRUCTION Cco.
250-254 South Clintan St.. Chicago.

Largest Manufacturers of Telephones

exclusively in the United States.
Single Machines or Com=

HIGH GRADE WSS«
plete Equipments for

Any Class of Work.
Your Correspondence is Solicited.

[#™ Iilustrated Matter and Prices on
application.

J. A. FAY & CO.
10-30 John St..  CINCINNATI, OHIO

TOOL MAKER'S ENGINE LATHE

10 in. swing. Is made for those
whorequire very accurate work.
All parts arefitted in the most 3
careful manner to insure accura-
¢y in turning, boring, facing, etc.
T’he change gears permit cuttlng
threads of 8 to 192 per inch and

to 96 per centimeter. Tools fur-
nished include chucks, collets,
cutters for turning, threadlnﬁ
cutting-off, knurling, reaming,
etc. Askfor S.C. 1. Catalogue.
THE PRATT & WHITNEY CO., Hartford, Conn., U. S. ﬂ

Special Machinery, Dies and Tools.

SubePress<Dies % .

For Punching and Forming Sheet
Metal. A SPECIALTY.

GEO. M. CRISWOLD,
New Works, Griswold Building,

33-35-37 Union St.,
NEW HAVEN, CONN.

The AcmeWatchman's Time Detector

Our Dectector has been on the man-
ket for many years, and ecognizell
by all who have used it as a thorough-
¥ reliable article.

In mechanical construction and
electrical design it stands unequaled.

Jt can be operated by either bat-
tery or magneto current,

It is endorsed b{ Insurance Com-
panies and B'rds of Mire Underwriters,
The Holtzer-Cabot Electric Co.

Boston ( Brookline), Mass.

spead thousands @
on coal bllis—but how much
to savethe steam ? Want to know
more about it P—Ask for our book-

let **H" onthe HEINTZ STEAM TRAP.
WILLIAM S. HAINES CO0.,

136 South Fourth St.,  Philadeiphia, Pa.

Pump, W. Miller..
Pump, eenv.rifusal. . A, Wiiberforce.. .

Pump cylinder with relief valve, L. W. Noyes....
Pump, measuring, J. J. Tokheim...
Pump, must, J. S. Philpott........
Pump, rotary, H. 1). B. Williams.
Puniping system, C. erght
Punch. K. Pearl..
Puzzle, D. Fulier.
Puzzle or game, D. R, Cutler
pyrotechnic device, H. Weitfenbaci:.
Rack. See Bicycle rack. Display rack
IRailway appliances, means tor control

640.406
40,346

¢ 70
640,339

locking, . Boure. ... ................ 640,359
Railway crossing, J. W. Bennett, 640,527
Railway switch, A. H. Burchard.. 640,617
Railway switch mechanism. J. 3. Miils. oo 640.480
Railway switch operating mechanlsm Ww. s.

Phelps.. .. 640,586
Railway tie, ¢ 640,285
Razor, J. E. Leresche. 640.20%
Reel. 'See Clothes lin
Reflector, F. B. Pn]mer 640,585

Ret rl"erunng machine?zas pump, N. S
Refrigerater, ew1s
Refrigerator car veml]ator‘ McAssey &

mond 640.583
Refrigerator trap. H. N, Parker . 610,486
Register. See Cash register.

Registering and recording apparatus, J. Dalli-

101 640,276
Registering machine. automatic. A. F. Bardwell 40,355
Retort for sterilizing or cooking goods, F.

Smith " 640,234
Riveting machine, J. H. Cassidy 640.27
Roaster. See Culinary roaster.

Rock drill, an,comb & Millbolland .. ...c......... 640,341
Roller. See Shade ro

Roller mill feeder. 1. Bernhard . 640.263
1Itope clamp. C. K. Rigby....... 416

1totary cutter, G.1.. Probst.
Rotary engine, L. H. Allen.....
Rotary engine. A. H. Canning
Safe. marine buoy. 1..G. Hall
Safety pin,O. A.De Long.......
Sash fastener, G. R, McChesney ..
Sash polishing machine. N. J. Matthiesen. 5
Sash. window. G. W. Everett... .......... . 640,457

Sashes, friction pivot for revolving, G. "R. Mec-
Chesne 640,402
640,501

E.

y..
Sawmniill carriages, automatic offsetting fur, 14.

Sawmill, double acting band, K. S. Farr. . 640,458
Sawmill yielding guide, band, E. E E. Thomas 640,502
Sawmills, saw carrying wheel for band, F.

Farr. 640,450
Saw set, 640,471
Saw. vepeer, W. M. Di 640.279
Scale beam computing attachm . 640.348
Screen. See Head screen..

Seat, K. W. . HUNter. ... ciiiiiiiieieeaaannn 640,201
Seat and table, combined, H. 1. Gannett....... . 640,647
Separator. See Cream separator. Grain sepa

tor. Oil and water separator.

Serrating machine, C. Borg 640.529
Shade adjuster, window, W N. Rook.. . 640704
Shade adjusting and ho]dmg mechanlsm, A H.

Forsyth.......ooviiiiiiiiiiiiiaiiiieenaan., . 640.291
Shade bracket, adjustable, C. H. Gaskins. 640.648
Shade roller, A. 8. Tragethon,.......... . 640,604
Sharpening machine, sickle, C. Laue.. 640,391
Sheet feeding mecbamsm automauc Scott &

- IRt ooa 0 CRAB AR o0 OBEEBENEEE Gao0, - HEsasa 640,709
Shelf, swmgm,l!. A. E. Miller. 640,580
Sign, G. W, Tallman... ......c.....ooo.... 640,333
Sigpal Lranqmmer muluple 1.. Dawson. 640,278

Skate, 8. 8. B

Sower, hand brmdcast seed, M. C. Walls
Spacing instrument. J. D. Lyon. .
Spinning machine, D. C. Sui
Spinning or twisting machine, V. Belange

Spoke fastener. B. M. Sadler .. 640231
Spokes in wheel hubs, machine for fastening, K.
Einfeldt........oooooii i 640,548
Spooling n‘achme spool lifter, yarn, ¥. Lacey.... 640.474
Square, try. J. Vandevort.. 640.510
Stamp, hand, B B. Hill.. 640.562
Stamp with changeable face. Ww. 1. 640.449
Staple puller, D. B. Date........ 640.452
Steam boiler, J. K. Thornycrot‘t 640,505
Steam engine. k. Mertaz....... 640,398
Steam engine, J. A. Svenson 640,23
Steam engine, compound, E. VIcConvnlle 640.218
Steam engine, compound, C. Reeves 640,224
Steam into cool and wet vapor, dev.
verting hot and dry. R. Duffle.. 640.547
Steering gear, steam, Turner & Miller, . 640242
Stereopticons, etc., dttachment for, H. 640.188
Stool, foot, H. W. Bolens............. .. 640.265
Stopper. See Bung stopper.
Stove, R. 8. Stephenson. ....... ... .c.ccciiiiiiiaan.. 640.427
Stove draught attachment, A. G. Nelson 640,484
| Stove gas burner, E. G. Germer......... 640.462
Xtove, heating, Ke ep & Robinson 640,663
Street sweeper, J. Maxon.......... . 640477
Stretcher. collapsible. C. Freuler.. 640.293
Switch. See Railway switch. .
Switch point, reinforced, H G. Kelley........... . 640.388
Switch rod, adjustable, H G. Eifborg.. . 640,456
sSwivel, chain, T. (;uzuere....m. ................. 640,356
Table. See Extension table’
Table cloth fastener, C. Zlmm]mgbaus ........... 640.2:50
Talking machine, G. K. Chene . 640.367
Telephone call instrument, coin operated publlc
Clendinnen & Weymouth ........................ €40.443
Telephone central station apparatus and circuits,
(G MEM e e n o o e ole et s s S e o a e o olele 640.404
Telephone exchange system, T. F. Abern. 740,618

Tent, E. L. Munson
‘T'entermg machine, E. A. Rusden

.582
640.229

Thermostat, R. P. & J. D. Osgood .. 640,407
Threshing machine, J. A. Miller................ .... 640,400
Tie. See Railwafl tie.

Tile. W. D. Turnley 640,338

640.660
640,511

Tile, illuminating. J ‘Jacobs. .
Tile jeint, ogee. J. White..

Tire, non-punctura ble whee] AMm. Fer;zuson . 640.460
T'ires, manufacturing India rubber. Falconnet &

IRer0d eau/ N, . . P o oot L L e T T 640.644
Tobacco leaf stemmmg machine, Allison &

[SIEEHAR o 0 PP IORRRRREE 0 - RS, $40.168
'l‘obacco pipe, G. A. Osterud. 640.408
Tobacco stemming machine, 40,

T00l. combination, D. D. Stetler.
Tooth crown, artiﬂcial. C. A. Fo
Towel holder, A. Baumgarten
Toy bank, D. ‘C. Caok.
Traction wheel, Farr &
1'rap. See Anlma] trap La
frigerator trap.
‘Trolley, A. N. Hauver...
‘I'rolley, C. A. Jackson
Trousers protector, P.
Truck bolster, R. W, @swaid.
‘Truck, car, K. W. Oswald...
Truck, maximum traction, C. F. . ..
Truss pad C. Donovan 5 45
Tubes or cylinders, manufacture of metal, E. C.
& V. E. Smith
Tubing wire or other metal strips, device tor, ..
. Di 5

Typ
Type setung mac ine, F. B. Converse, Jr.
Typewriter, F. Lambert...
Typewriting machine, F.

Anderson.
T'ypewriting machine, E. F. Baum .
I'ypewriting machine, automatic, J. D. Aguilar

Typewrmnz machine type protector, M, l< L’m-

Umbre]la holder, vehicle, J. H. Doerr
Union, M. F. Stadtmuller.
Urinal, G. W, Knapp..
Valve, A. Berden..

Valve, balanced Lunken & Ritter 640.577
Valve motor, W. Ahlen..... 640.519
Valve, pressure. G. B. Price. 640.222
Vat. See Dye vat.

Vegetable waste, treating, Wierdsma & Kuipers. 640,725

Vehicle frames or bodies, means for supporting
C. L. Merkel..
Vehicle running zear,
Vehicle sand band, J. Oblenis..
Vehicle stay rod and chain, H. ..
Vehicle wheel. I. W. Gregg . 640,652
Vehicles, transmission gear for self propell d 10be

.. 640,52

640,574
. 640.179

640.299
1

Velocipede crank shaft, E. G. Latta.
Ventilator. See Refrigerator car ventila:
Vulcanizable plates. lining, .I. A. Daly

Wall, wall plate, or slab, T. & I. Kup 640,473
Walls and ceilings of buildings, etc. metalhc
plate, G.Russell............coieiniieiinennannnn 640,593
Walls and roofs of cast mortar, producing hol-
IR A L BLEMIET Y. .. e s ie ool sliariralels sl s ojare el alo 640.176

Walls, construction of. H. W. Bell. h40526:

Walls, forming concrete, C. Guy 640.
Warming pad. I.. Cheney 640.534
Washer. See Dish washer.

W ashing machine, L. Allard... 640,167

Watchmaker’s tool, C. Bassett, . 640.613

Water gage, R. Clarke...... 640.442
Water gage. A. L.. Schram 640,328
Water heater. Reineke & Fritsch. 640,415
Water tube boiler. C. M. Hargis. 640 655

Weather strip, .J.N L. Knight....
(Countinued an paye Su

Theé Force
behmd xhe “force

s the educated mind which plans

and directs Lue work of others.

You can rise to a higher position
/ without interrupting your work
/ orleaving home. You can get

A Technical

Education
BY MAIL.

Wehave prepared successful Mechanical
or Architectural Drnuflltpmen, Elec-
trical or Steam EnF neers, Archi-
tects, Surveyors, Chemists, Corres-
pondents, Stenographersund Book-

eepers. Write for circular. Mention
the profession you wish to enter.
The International Correspondence Schools,

Box 942 Scranton, Pa.

& MUTUAL B

LIFE INSURANCE COH]’"NV
NOBETTER WAY OF SAVING
2xists than through good life in-

surance. A few years and you @

have it; if you die, your wife gets .
it. Wesend full information by mail, FREE,

'PHILADELCPHIA ., PENN
NICKEL

AND
Electro-Plating
Apoaraws and Material,
THE
Hanson & VanWinkle
Co.,
~ Newarli. N, 1.
136 Liberty St., N. Y.

& “12 S Canal St
hicago.

- AEWFABER

Manufactory Established 1761.

LEAD PENCILS, COLOR®D PENCILS, SLATE
PENCILS, WRITING SLATES. ST'EEL PENS, GO1.D
PENS,.INKS, PENCIL CASES IN SILVER AND IN
GOLD, STAI'IONFRS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street. New York, N. Y.
Mannfactory Established 1761.

Send your business card
for 160 p. 1898 catalogue.

- DREMO (AMERA
il USEl‘N'ﬁLLPARTS

SEND FOR CATALOGUE 10 *

ROCHESTER OPTICALCo

30 SOUTH STR. ROC.F!E.STER N

The Yankee DRILL GRINDER

for grinding both 'T'wist and Flat Drills.

Grinds all sized drills from 1§ to 2% in. Can

be set for any size in a few seconds. Gives

any desired clearance. Fully guaranteed.

‘“Can’t Grind Wrong.”’” Catalog free.
G. T. EAMES COMPANY,

260 Asylum Ave., Kalamazoo, Mich.

A HOUSEHGLD PROBLEM SOLVED

by covering Furnace and
Heater Pipes with

AMBLER ASBESTOS
AIR CELL COVERING

Estimates and samples can
be had for the asking.

Ambler Asbestos Air Cell Co.,
23 Dey Street, New York.

Burglar Alarm.

& Wesson

Revolver. Catalogue for a Stamp.
SMITH & WESSON, 14 Stockbridge St.
Springfield, Mass.

159 New Montgomery St., San Francisco, Cal,

PER FECT PUMP - POWER.

is attained omly In the
TABER ROTARY PUMPS

They are mechanical,
¥ simple and durable. Will
pump hot or cold fluid,
. thin or thick. Requires
no skilled mechanic  Most
z:owur at least cost. All parts
nterchangeable. Made of
ir(m, steel or bronze, Can be

ttact Istrated Paca lagl'fmwr Bl
ne chment. 1 ra £0 ata e Tree
ABER PUMP CO., S?’Walls st., Buffalo, N.Y.. U.S.A.




January 13, 1900.

Scientific

Amevican,

31

(Jaluable Fjooks.

EXPERIMENTAL SCIENCE.

By GEORGE M. HOPKINS.

‘I'HIS is a book full of
interest and value for
Teachers, Students,
and others who desire
to impart or obtain a
practical knowledge of
Physics. 1his splendid
work gives young and
old something worthy
of thought. It has in-
fluenced thousands of
men in the choice of a
career. It willgive any-
one, young or old, in-
formation that will en-
able him to compre-
hend the great im-
provements of the day.
1t furnishes sugges-
tions for hours of in-
structive recreation.

20th edition. Revised and enlarged. 914 pages
illus

820
Elegautly bound in cloth. Price, by mail, post-
paid, $4.00 ; Half Morocco, $5.00.

Liquid Adr and the

Liquefaction of Gases.

‘This book contains the full theory of the subject. It
gives the entire history of the Liquefaction of Gases
from the eariiest time to the present, and contains an
illustrated description of all the experiments that have
excited the wonder of audiences allover the country.
It is a logical explanation and application of the princi-
ples of liquefaction, a history of the t.heory, discovery
and manufacture of liquid air. A book that renders
simple one of the most perplexing chemical problems
of the century. Startling developmentsillustrated by
actual experiments. Itisnnt only a work of scientific
interest and authority, but is intended for the general
reader, being written in a popular style—easily under-
stood by everyone.

By Prof. . O'CONOR SLOANE.
many Illustrations, Price $2.50.

¥
A Complete Electrical Library.

By Pror. T. O'CONOR SLOANE.

An inexpensive library
of the best hooks on
Electricity. Put up in a
neat folding box,aa
shown in cut. ker the
student.the amateur, the
workshop, the electrical
engineer, schools and
colieges. Comprising five
books, as follows:
Arithmetic of Electrlcmy

138 pages, . $1.00
Electric To

pages, .
How to Become a Suc-

cessful Electr.cian, 189

pages, . . $1.00
Standard Electrl.,al Dic-

S tionary, 682 pages. $3.00
Iive volume~, 1,807 pages, Electricity \impllﬂed 158
and over 450 illustrations.  pages, . - £1.00

A valuable and indispensable addition to every l’LhTﬂﬂ Y.

Our Great Special Offer.—We will send prepaid
the above flve volumes, handsomely bound in blue cloth,
with silver lettering, and inclosed in a neat folding box
as shown in the illustrarion, at the Special R.educed
Price 5.00 for the complete set. The regular
price of the five volumes is $7.00.

¥
THE SCIENTIFIC AMERICAN
Cyclopedia of Receipts,

Notes and Queries.

Edited by ALBERT A. HOPKINS.
12,500 Receipts.

365 Pages. With

oy Mskm%llég

708 Pages.

This splendid
work contains a
careful compila-
tion of tbe most
useful Receipts
and Replies given
in the Notes and
Queries of corre-
spondenst as pub-
Jished in the ScI-
ENTIFIC AMERI-
CAN during the
past fifty years;
together with
many valuabtie
and important ad
ditions. ver
12,000 selected
Recelpts are here
collected; nearly
every branch of
the useful arts be-
ing represented.
It is by far the
most -comprehen-
sive volume of the
kind ever placed
before the public.

Price $5 in cloth; $6 in sheep; $6.50 in half mo-
rocco; postpaid. 5

Gas, Gasoline, and
Oil Vapor Engines.

The Onily American Book on the Subject.

A book designed for the
general information of ev-
eryoneinterested in this new
and popular motive power §
and its adaptation to the in-
creasing demand for a cheap
and easily managed motor
requiring no licensed enci- f§
neer. 'The book treats of
tbe theory and practice of
Gas. Gasoline, and O'1 En- §§
gines, as designed and man-
ufactured in the UUnited
States. It also contains
chapters on Hdorseless Ve-
hicles, Electric Lighting,
Marine Propulsion, etc.

oIL ENGINES

mscox
1897

By GARDNER D. Hiscox, M.E. 270 Handsome Engrav-
ings. Large Octavo, 365 Pages. Price $2.50.

GF™ Full descriptive circulars of above books will be mailed
free wpon application.

MUNN & CO., Publishers,
361 BROADWAY, NEW YORK.

Weather strip, W. B. Mahan
‘Web drying machine, W. B. Barlow.
Weighing machine, automatic, W. k. Braun

640,625, 640,626

W heel. See Bicycle wheel. Crank

wheel: Paddle wheel. Ve-

hicle wheel.
Wheel, W. K. Hoagland
Whiflletree hook, K. W. K
Window, K. Schwidt.... ......
Window bracket. H. M. Johnson.
Winding machine attachment, J. P. Cronin
Wire coiling dle L .l Lane...
W ire stretcher. Z. A. Curtis.
Woodworking machme, A. C. Cioad . ... b
Worm wheel cutting apparatus, R. H. l‘fam,er i
Wrench, J. L. Braun ..
Wlench, J. J. Kahrney.
Wrench, H. K. Kocb. .
Wrench, C_ E. Williams..

Car wheel.

Traction wheel.

. 610,610

\‘Vrmger See Clothes wringe:
Wringer, W. 1. Bradley..... . 640,441
DESIGNS.

Banner, A..J. Bork
Bustle and hip form, F. B. Granger.
Cock. gas, A. J. Wiegand

Corner stone for burying lots, E. C. Hodges .3
Cultivator tooth attachment. G. W. Ream. . 32.066
Curtain carrier block. W. L. Isbills...... . 32,009
Display stand. M. Strauss. . 32075
Door, A.Ohnemus......... .. 32.069
Eyeglass guard. k. Kreuter. . 32,05
Fence stay, P. F. Clarkin.. . 32,063
Handle lug, D. L.eonard... 2,071, 32.072
Hook, cbeck, C. M. Johnson . 32,061
].andmde,(x 'W. Ream. 32,065
Molding bed, C. l.a Do 32,064
Paper, wall, H. Wearn 32,076
Razor blade, A. Graef 32057
Scale base plate, O. O 32.07
Teapot, A. I\ Jackson.. 0:

Thresbing cylinder tooth, K.
Tug clasp, thill. 8. Shisler...
Tug fastener, D. McKimmnon
Window, prism, G. K. C

TRADE MARKS.

Adhesive compositions, American Curled Hmr

Company 34.000
Ale. Bass’ pale, L. I1. Smith.. . 33.963
Antiseptic, prophvlactlc disin -

asiticide, S. L. Nidelet................. .......... 33,987
Auuseptlc toilet Ereparatmns, certain named, F.

Schoonmaker.. .......... oo 33,978
Asbestos and silica tor use in building and dec-
oration, compounds of, British Uralite Com-

PANLY. o eeinenceadenen e eeeren aeernineen aen 4,007, 34.008
Bakery products and confectionery, certain

named, National Biscuit Company........ 3,9 3, 33.974
Beer, porter, and malt extract, bottled, Indmnapo-

lis Brewing Company.....eeeeeeiriiieenanernnennns 3,963
Bicycle sundries, certain named, Pope Manufac-

tUring COMPANY ... t..ovt veniierienienenieens aus 4.9*1'}%

Blood purifier or tonic. Churchill Drug Company..
Bottles, V. H. Hamiiton Com pany. ..
Bricks. certain named fire, S. D. Horton..
Canned goods, Wight & Weslosky Company
Castings, metal. A. O.
Cement, Balfour, Guthne & Company Go
China clay and china stone, A. C. A. Lechemch
Cigars and stogies, George B. Sprague Cigar Com-

Coffee, Haworth & Dewhurst
Coffee, excepting condensed coffee, American

Coffee COmpany...... cooovever coveveennnns 33.964, 33,965
Confections. Woodman. Davis & Company.. 486
Feud compound, certain named, C. F. Beach
Food ingredient, J. S. Berghelm .................
Kood preparations, certain named, J. H. Kellogg.
Foods, certain named cooked, Haworth & Dew-

cent Gas nght - ompany
Hair, certain named medici

Hair dye, J. F. Schwarzlose Sohne.
Hair tonies, G. Goldman........
Hair tonics, A. F. Richardson..

'.' 33,983

1Muminating Burposes certam named artic

used for. Welsbach Incandescent. Gas nght

COMIPANY ettt et itaatteaieaeacinsaneannnas 34,004
Jewelry certain named articles of, W. & S. Black-

B0 70 2 33,957
Laandry supplies. certain named, Heller, Bian & o

................................................ VI
Medicinal preparation for certain named diseases, 33,980
\dedlcmes for a certain named disease. Sherin &
o, Lo SO S e RO e aan o I aatas000 3.990

Medicines for certain named diseases, Grape Cap-

Sule COMPANY.....uuintnieiniaeeaaaeniaanainnn ,988
Musical instruments, certain named, D. Gottdnier

ERVHCDE .. el B, ..o 33.958
Nipples. nursmg Meinecke & Company............ ,985
Oat_flakes, rolled wheat, and rice. Ha.wonh &

DeWhurst.......cocvviiueiiiiiiiininniiiiiinnaas 33.969
Pyroxylin compounds and substances coated with

same, certain, Celluloid Company............... ,001
Remedial preparatlons, certain, Armour Packing

07357 07 § 12 33,991
Remedies for a certain named disease, Lanoid

(it et 7 A 0 000 00 0 Ciiia00 0000000000000 33.97

Rex{)ednes for certain named diseases, G. W. Hil-

Rergedy for certain named diseases, O. J. & J.
ryan
Salve for certain named diseases, J. J. Buswel
Skates and hockey sticks, Starr Manufacturing
Company... 34.
Starch, laundry, eley. Horne Compar
Sirups "and molasses. Haworth & Dewhurs
Tablets. digestive. Bell & Compan
Toilet articles and preparations, certain n :
B. Jaffe & Darmstaedter..................c.......0
Toilet preparations, certain named, E. Wert-
heIMETIE s CIC eicsth e o2 o soitisosoessssssssspuge ssusagss
Tomo. liquid nerve, Boericke & Runyon Com-

33,997
9, 33.960
34,013

Vehicles, automatically proxelled wheeled, “ Lo-
comobile ” Company of America................

LABELS.

* Burdsal,” for a medicine, O. K. Theobald.........
“ Carvel,” for whisky, Bokel Gwynn McKenney

Compan ........................................... 7,278
“ Dr. Russell’s Old Dutch Medicated Gin,” for

bottled gin, Dr. Russell Medicine Company..... 7.279
“ Dotein_Brothbers Family Soap,” for soap, J*idan-

que, Nieto & Company.......c..coeeeeeen..s 7,286
“ From Bean to Cup,” for cocoa and chocolate,

Huyler’s 7,280
* Healio Soap.” for soap, W. R. Goodsell.. 7.28". 7,288
‘ Idlewild,” for canned goods, W hiteman & Pat-

TELSON. - ..o GEJele = o= sersesanersnssesesnssssssesnsasonsns 7,282
“ J. H. Keller’s 0 G. Soap.” for soap, J. H. Kel-

Jer’s Soap Wo 7,289
“ Michale Loms Qulck Herb Cure,” for amedlcme, o

............................................. v ‘
B Vll(izhale Loms Quick Pain Killer,” for liniment, ot
........................................ 2%

** Monte Larlo Solitaire.” for a puzzie. Solitaire

COMPANY . oiittieeiireeiee e teariaraanaanerannn 7,273
* Oriental Almond Cream,” for a lotion, Graham

Chemical Company.. 217
“ The True American,” 7,212
“ Winola,” for canned goods, Whiteman & Pa;

L) o .. 1,281

PRINTS.

¢ Standard Varnish Works,” for varnishes, Standard
Varnish Works......... 193

A printed copy of the specification and drawmg of
any patent in the foregoing list. or any patent in print
issued since 1883, will be furnished from tbis office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Specml rates will be given where
a large number of copies are desired at one time.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore
zoing list, provided they are simple, at a cost of $40 each.
if comphcated the cost will be a little more. For full
instructions address Munn & tlo., 361 Broadway, New
York. Other foreign patents may also be obtained.

F YOU SHOOT A RI ‘Lﬁ
PtstolorShot , you'll make a Bull's
nye by sen ing’ three 2c. stamps for
the _tdeal Hamd-buok ‘' A,” c{)dges
KIREE. The latest hncyelohe a of
Arms, Powders, Shot and Bullets.
tion SCIENTIFIC AMERICAN.  Ad
IDriau meu. CO.,, NEW HAVEN, CONN,, U. S, A,

ADE MARK

7[7211(/ sor GOODS

i 3o anfopeyey Jo eqppy

The Only Perfect Substituve
for Linen yet produced.

Doyouwant$$8$? We want Agents everywhere !
The Windsor Collar and Cuff Company, W indsor, Conn.

MERITORIOUS INVENTIONS

financed or patents sold outright. Capital furnished
for good enterprises at 5 per cent. Stock companies
formed and influential directors procured. Stocks and
bonds sold. We transact all busmess on_commission
strictly. No advance fees. PETER WHITNEY, 100
Broadway, New Yor

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
ger, kile, Knife and Chisel Han-
dles,Whiffietrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other
irregular work.

B~ Send for Circular A.

The Ober Mfg Co..10 Bell St,, Chagrm Falls, 0., U.S.A.

“Universal” § Kneading and Mixing Machines

Over 6200 in use. Over 300 varieties
in 150 different industries.
Patented in all countries.
. WERNER &
PFLEIDERER
Saginaw, Mich., Build-
ers of all kinds of Chemi-
cal Machinery. also at
Cannstatt, London, Vienna,
Berlin, P OSCOV,

aris and
83 Highest International Awards

I d Fishing Reel

mproved Iishing KReel
n Combined Reel and Pole.

Will not throw rod outot balance. Bob-

bin easily removed for drying and chang-

ing line. A novelty of merit and will sell

at sight. The United States and Cana-

dian Patents for sale at reagonable price,
Address A. W, HAZELRIGG,

1236 East Ohlo St Indianapolis, lnd

DON'T LEAVE YOUR KEYS

in the front door. KFasten
them to the pocket or waist-
band with a key chain secured
by the Improved Wash«
burne Patent Fastener.
Slips on easily, grips like grim
death. don’t tear the fabric,
released instantly. By mail,

25 cents. Catalogue of other
novelties, free.
SIS AMERTICAN RING CO.

Box P, “’aterbury Conn.

We are making and selling
the best A1t '1'00! in use. Ap-
plies color by jet of air, enab-
ling the artist to do better
work and save time for the
architect and the drattsman.
Circulars free. Address,

AIR BRUSH MFG. CO.,

assau Street,
U. S A.

AIR BRUSH

8N
Rorkford lll

ART WORK.

50 YEARS’
EXPERIENCE

TRADE MARKS
DEesigcns
CoPYRIGHTS &c.
Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Cummunica-
tions strictly confidential. Handwook on'Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American.

A handsomely illustrated weelly. Iargest cir-
culation of any scientific journal. l‘erms $3 a
year; four months, $1. Sold by all newsdealers.

MUNN & Co.ze1 ereaawar. New York

Branch Office. 625 F St.. Washington, D. C.

NO BETTER-INGUBATORS

81 and none that hateh a greater percentage
-_ of good eggs with less attention or at less
f expense, Our catajogus PRINTEP INS
lMGIMBES tells all about it—illustra-
tions, descriptions and prices. Sent for Ge.
g DES MOINES INCUBATOR CO.,
Hox 75, Des Moines, Ia.

A high class
self-regulating
incubator on a
small scale.
Fifty egg ca-
pacity. Heat, moisture and ventilation
automatically and perfectly: controiled.
Price only $7.

Send for tbe Wooden Hen Book;

mailed free, togetber with a hook about the

EXCELSIOR INCUBATOR, to those who
name this paper.
GEOQ. H. STAHL, Quincy, Ilinois.

 WANTED. )

“ AN'I' some one_to invest $350 in four inventions
that will pay. Address. H. C., BOX 773, New \Ork

Young Man who hasa knowled e of mechanical engl-
neering, desires employment, 0 salary for first few
months, Drafumz pret erred. Address X, box1773, N. Y.
M AGHI HI ST wnth 15 years experience in gas engine

and automobile construction, in this

country and abroad, wishes position as foreman. High-
est references Address, MOTOR, box 773, New York.

TURBINE

MACHINE

i Send for Llrculnr "'\l .“

'hprmarﬁLﬁ g]ﬁ o, ﬁ A.

'us Fnlxnen Br(-vu-rs‘
E and Bottle i THE VILTER
MFG. t‘(_l H \[Ilwnukﬂu Wis.

M[]DE[S & EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. Baillard, 106 Liberty bt., New York.

TYPE WHEELS. MODELS & EXPERIMENTAL WORK.SMALLMACHINERY|
NOVELTIES & ETC. NEW TORE STENCIL WORKS 100 NASSAU ST N:Y.
Maoving Picture Machines and Films, write Williams,
Brown & Earle, 320 Chestnut St., Philadelphia, Pa.
JWA("‘ICAL Sparstus. scientific noveltles,
s etc. Illustrated catalog of parlor tricks free.
omplete catalog with 600 engravings, 20c.
Martinka & Co., %ﬁrs, 493 Sixth Ave., N. Y.
Inventions Practically Developed.
ine Machinery, Pattern and Model Making.
D Amour & Littledale Machine Co.,130 Worth St., N.Y.
INVENTIONS PERFECTED.
Accurate Model and Tool Work.  Write for Circular.
PARSELL & WEED, 129-131 West 3Ist St., New York.
PATENT No. 627,439 (Train Order Book
Holder Patented June 20, 18%9. Patent
for Sale. Address. T. J. PATON, Limestone, N. Y.

|8 H P Gusolme Eugmes for Sale, in first-
s class condition, complete with tanks, pip-
ing, ete., price $275. WILSON BROS., Easton, Penn.

F o R s A L E Patent No. 822.492. Acetylene

Gas Generator. A perfect
automatic machine, produces Gas bgr the Dry Process.
Pat April 4, 18%. Address Kiniry & Son, Beloxt, Kan

FOR SALE—One-fourth (%) mterest in a Patent
Fire-Escape, which will cover the en-
tire front of a building in two minutes. The best thing
ever invented. Price £5,000; £1,000 cash, balance favor-
able terms. Chas. P Bt"nllett Colorado Springs, Colo.
FO r Sal Engine consists of two hori-
-)ntal condensing Corliss engines
coupled to one shaft, with vertical air pump driven from
crank pin. The cylmders are 28 in. bore, 60 in. stroke.
Belt wheel is 26 ft. dia. by 114 in. face. Gross weight
is about 225,000 Ibs. Can be seen in operanon now;

probably ready for delivery in February, 1900. pj)ly
to The Clark Thread Co., P. O. Box 154, Newark, .J.
Sendus youraddress

3 a Day sure andwewillshow you

how to make $3 aday
absolutely sure; we
furnish the work and teach you free; you work in
the locality where you live. Send us your address and we will
explain the business fully; rememter we guarantee a clear pro-
fit of #3 for every day's work, absolutely sure, write &t onc:
ROYAL MANUFACTURING CO.. Box f#_. DETROIT. Mlcﬂ-

team Engine built by the Wa‘tts
e Campbell Company, of Newark,

YOU CAN MAKE $100.AWEERK !
OWN YOUR OWN " SHOW, COMPLETE OuTriT-$100.

LIFE MOTION_FILMS & MACHINES .
GREAT PASSION PLAY & 500 0THER SUBJECTS .

= LUBIN, LARGEST MER. PH/LADELPHIA P.A.

galcium Carbide

FOR EXPORT.
E. A. NERESHEIMER,
35 Nassau St., New York City.

% Y Acetylene Burners.
“g‘ S.mtg,as.%mlfoot Z5c. each.
N

A new burner for STEREOPTICONS.
Highest (. P. possible.

State Line Talc Co., Chattanooga, Tenn.

.L.HOLDEN.

1336 BEACH St. PHILADELPHIA PA.
RSnLr. MANUFALTURER

EGEALED ICE MACHINES

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT.2.1399.

3 10 First Premiums

wa ed to tli PRAIRIE STATE
INL Guaranteedto operate
in any chmut,e

Send for catalogue.
PRAIRIE STATE INCUBATOR CO. Homer City,Pa,
P 0 U LT RY PAPER, 1]1ustrnted 20 pages,
2> cents per ‘ye,n meuths’
trial, 10 cents. Sample Free. (4-page practical
poultry book free to vearly subscribers. Book
alone, 10cts. Catalogue ot poultry books free.
POULTRY ADVOCATE Syracuse N Y.
=== NOW FOR 1.900
& Always abreast of the times. Geb the [atest
1 Che 20th Century Poullry
Notan ordinary catalogue, It con-
£ %/ tains about everything thatone could wish to
S know about poaliry. Tells also about the
world famous liellable Incubators and Broodera usu
throughout the U, S. and 51 forelgn conniries. Book mailed for 10c.
RELIABLE INC. & BROODER CO., Box B 105 Quincy, LI
AMERICAN PATENTS. — AN INTER-
esting and valuable table showing the number of paterts
granted for the various subjects upon which petitions
have been filed from the berinning down to December
31. 1894. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 100°2. Price 10 cents. 10 be had at
Lbls office and frow all newsdealers.
03 Costs
i cost us §4 000 5:°15¢
= We have ent $4,000 on our new book,
fHow to H:Ep Ilnzy with Poultry and
Incubators,” It telinitall. Leading poultry
men have written 1 articles forit. 192
- . Illustrated. 1t's as good as

machine, 16 page cireular free. Send 15 cta,
. in stamps for §4.000 book No, 134,

Aalmnmmu& cYPHERS INCUBATOR CO.
Boston, Musa, ayland, N. ¥,  Chicago, IlL

Brass Band

truments. Drums, Uniforms
upplice. Write for eatalog, 445
lustrations. FREE; it gives Mu.

and Instructions for ﬁm Bands,

LYON & HEALY,
dams Bt CHI0AGO,
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ga’ mutxfu:

American,

JaNuary 13, 1g00.

U. S. Storage
Baite.

The only Fully

(Cut
14 Size)

Charged Battery
that can be kept
in stock withont
deterioration.
Can be safely ship-

ped to any part of
the world.

22 Volts
5 Amp. Hours
Weight 2 lbs.

253 BROADWAY,
NEW YORK,

% |B
)
5}
O
&

i INSURANCE

AGAIH:.;.‘-'{ LOSS
DAMAGE
TO
PROPERTY
AND
LOSS- 0F° ure
RY

TD'PERSUNS
CAUSEDBY

STEM‘\ OILER: leDLOSIOHS

PIERCE SECRETARY P
Li%numnm TreAs. LF. Mlnm.mou ASST,
-

- 4

FROST BOUND RORDS

hinder the
horses and ren-
der driving dan-
gerous. You are
perfectly safe,
however, in a

Winton
Motor
Carriage

1"0931 000' No agents. which needs no
horse. You enjoy the sensation of perfect indepen-
dence which it gives. Clean, durabl, noiseless, eco-
nomical. Hydro-caibon system. Send forcatalogue to

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

- -

-

W!THTH'5
YOU RIDE:50 -MILE S
BUT PEDAL ONLY 35.

OVER 25,000 IN USE.

EASILY PUT ON. HAS PROVED PERFECT
AND RELIABLE. FULLY GUARANTEED.

Coasting becomes so safe and easy you do it
every chance you get. Your feet on the pedals
gives perfect control of the wheel. Ladies’ skirts
keep down when coasting. You can adjust it to
any make of cycle.

Our Acetylene Bicycle Lamp issuperiorin
constructior °.any made.

Illustrate  vmphlet giving detailed im formation

regarding .srake and Lamp, sent on application.

ECLIPSE BICYCLE CO.
Box X, ELTIRA, N. Y.

Warm
Extremities,
Warm all over.

Warm, Strong, Durable, Handsome, are our $3 Large
Gauntlet Black Fur Gloves, hy mail prepaid. ‘The same
remarks will apply to our Dollar-quarter genuine Mocha
Kid gloves in all colors for women, and our Dollar-halt,
Seventy-five and Two-dollar unlined and silk-lined
Mocha and Reindeer gloves for men.

Our enlar%ed illustrated bouklet “Glove Pointers”
may be had free by mentioning this paper. It will give
you a lot of information about dress, driving and work
gloves and mittens.

Black Galloway and Fnsmn Fur Coats and Robes
we are headquarters. Get our “ Moth-Proof” booklet.
Also coon, dog, wombat, Russian calf coats.

In Custom Fur 'l‘anmng of ali kinds ef bides and skins;
Rug and Robe work; 1'axidermy and Head \tounuug
we are at home; Get our custom tan “ Folder.”

The Crosby Frisian Fur Co.,116 Mill St., Rochester, N.Y.

——

Wl PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. CNieAaG

SCREENS

OF ALL KINDS.

ueen’'s Patent "' Triple Plate”
oepler Holtz Electrical Machine.

Can be used at all

times of year ana in
all kinds of weather,
Pricﬂnrum;l, from $25
to 8= Circular
on r-lpplu-r?imr
calrrllr i3 mmph'tr line
l{ slectrical and

hysical Instruments
and Apparatus,

QUEEN & CO.. Inc.
1010 Chestnut Si.
Philadelphia, Pa.

MINIATURE ELECTRIC AUTOMOBILE.
8, amuses and gives great
strical and scl-
nnism it ls un-

Il detve e wagem
will drive the wagon
ut five hours, The boidy is
at1ifully ennmeled in

pleasure
entific pi
a

n with gold trimming
B and fitved with nularlmx swltch
TN Length 1 m, Width &
7 U Dinmeter of wheels
it = of cells 6x2 7-16 in.
t boxed 10 Tba, ]’rl-n coin-
-hh ®0. 2axim cells each S0c,

J JON FH & BON ( b, ﬂl Cortlandt Street, New York.

“MAGET™ DESKS.

$19 85

buys this
‘‘Macey” desk
No. 10-H, di-
rect from the
factory, sent
*On Approv-
al,” to be re-
turned at our
expense if not
positively the
best . roll-top
desk ever sold at the price. Worth at retail
$28 to $35. Ask for Catalogue N o. ‘*S-2."

THE FRED MAGEY COMPANY,
GRAND RAPIDS, MICH.,

Makers of Office and Library Furniture.
Direct from the Factory.

[
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Using Natural Gas,
(‘oal Gas. Producer
Gas, and Gasoline di-
rect from the tank.
0 40 H. P., actual.
Thbe Springfield
as Engine Co. [o=
21 W. Washington St.
Springfield, O.

‘ WOLVERINE*’

GAS & GASOLINE ENGINES
STATIONARY AND MARINE.

The* Wolverine "isthe only revers-
ible marine gas engineon the market.
It isthe lightest engine forits power.
Requires no licensed engineer. Ab-
d solutely safe. Manufactured by

WOLVERINE MOTOR WORKS,
12 Huron St., Grand Rapids, Mich

IX ROASTER

(PATENTED)

‘Will bake or roast
sixty difterent articles
saves time, labor and
fuel. Indispensable
for any family. sk
% at your nearest hard-
ware store. If not
supplied send $1.50 in
mail orderto us.

Timothy Gingras,
Sole Mfr.,
BUFFALO, N. Y.

P. T AUSTEN Ph.D., F. J MAYWALD, L. 8. MOTT,
President. "ice- Pres. Sec. and Treas.

The Aucton Ghemmal Ressanch o,

Experimental Investieatton of Technical Problems.
Research Work for Manufacturers. Improvement and
Invention of Pracesses and Products. Utilization of
Wastes and Unapplied Substances. Reduction of Man-
ufacturing Costs. Testing, Perfecting, Introducing and
Disposing of Processes and Products. Manufacturing
Formulas. Explanatory Circular on Application.
52 BEAVER STREET, NEW YORK.

N\"PERFECTION"AIR MATTRESS

An Ideal Mattress,

Filled with AIR, not hair, making a most
luxurious bed,

For CAMP, YACHT, HOSPITAL and HOME.
Especially adapted for use 1n the Sick-room, affording
bedridden patients the greatest comfort. These mat-
tresses have been adopted by the U. 8. Government, and
are now in use in the various Marine kiospitais. They
are also largely used on Ships and Yachts, and by Sports-
men and Campers throughout the world. CUSHIONS
for Office Chairs, Morris Chairs, Carriages, etc, etc.

B Send for Catalogue.

MECHANICAL FABRIC CO.,

Manufacturers of ‘ PERFECTION AIR GOODS.”

PROVIDENCE, R. I., U. S. A.

TRADE MARK

ECAMOI
ALUMINUM PAINT.

Latest application of Aluminum, Looks like Frosted
Silver. Washable, Untarnishable, Water, 0il and
Weatherproof. Durable, Easily Applied. Blcy(.leq,
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy-
namos, Motors, A|I|rumtu'i Arc Lmnps Sockets, l'ﬂ(‘
ets, Cars, Stations, General Decorat Iull. ete. "-ul.uple
bottle, by mail, for 25 cents.

THE AMERICAN PEGAMOID CO., 339 B'way, New York.

Che Cypewriter €xchange

114 Barclay St.. NEW YORK
124 La Salle St.,, CHICAGO
/ g?_lemhgld lStst BOSTON
2 yandotte
; - KANSAS CITY MO.
209 North 9th St..
o LOUIS, Mo.
432 Diamond St..
PITTSBURGH PA.
3 West Ba|hmore St.
MORE, MD.
We will snve you from 10
to 50% on Typewriters of all
makes. Send for Catalogue.

CHARTER Gasoline Engme
[]S ANY PLACE

BY ANYONE

FOR ANY PURPOSE
Stationaries, Portables,
Engines and Pnmps.

2™ State your Power Needs, Fomete— —
CHARTER GAS ENGINE CO., Box I4B STERLING, ILL.

SAVE YOUR FUEL.

You will find our Gasoline

HOISTING ENGINES

agreatsaving over steam and
a perfect, economical boon
where wood, coal or water
are scarce and high-priced.
Both friction and_ geared
hoist from 6 to 150 H. P. for
mines, quarries, docks, etc.
Every machine fully guaran-
teed. _Send for 'ree Catalogue
and state size of engine wamed Weber c Gaso=-
line Engine Co., 402 S.W. Boulevard. Kansas City,Mo.

‘ 11

- -

a.ys to hoist
w.tﬂ WITTE

Ib’l‘. It is
safe, simple,
strong, and built
especially for
service far from
factory.  Write
for cat. S. A.
Witte Iron

Works Co.,
1207 Walnut St.,
Kansas City, Mo.

This beats Wind, Stesm, or Horse Power.
We offerthe Wl“li5 "ER 24 actual horse pewer

: GAS ENGIN

@ for #150. less 10 per cent discount for csah. Bauilt

on interchangeable plan. Built of best material.

Made ip lots of 100 therefore we can make the price.

Boxed for shipment. weigbt 300 1bs. Nade for Gas

or Gasoline. Also Horizontal Engines, 4 to 30 h. p.

WEBSTER MFG. CO.,

1074 West 15th St., Chicago.

_ Eastern B:sanch: 38D Dey Street. New York City.

Southem Agents: Boland & Gichwind Co., Ltd.,
So. Peter and Lafayette Sts., New Orleans, La.

PEAI.I.!I CHBESLY&(h
CraMPSALIA s biagh

| Write ‘or Spe-
cin Catalogus

20th CENTUR

ELECTRO VAPOR

LAUNCH

This Ideal Gentleman’s Launch, elegsntly finished
simple, seaworchy, safe, reliable, Seats X & [

miles. Guaranteed for one year. Price $200.00. Order
now, avold Spring rush. Send 10 cents for handsome
T puma catalogue of Steam and Sail Yachts, Laun:'hem
Row Boats, Cances. RACINE BOAT J=
FACTL RING €0., Box D, RA( II\E “ 8.

—_—

AN IMPROVEMENT AFFIXED ONLY TO

{™eSMITH PREMIER TYPEWRITER

SEND FOR NEW ART CATALOGUE

mESMITH PREMIER TYPEWRITER CO.

SYRACUSE, NEW-YORHK,U.S5.A

to write for our 256-page free book.
Tells how men with small cnpn.u.l
can make money with a [VMagic
Lantern or NStereopticon.
McALLISTER, Mfg. Opticiau, 49 Nassau 8t.,, N. Y.

HIGH

GRADE FOOT POWER LATHES

W. P. DAVIS, ROCHESTER, N. Y

AS BI¥STO S

LRSS MFG GO,

< NEW YORR:-CHICAGO - PH{IWAdE LT W Tel el ]
mancQHEH
ASBESTOS MATERIALS, ELIVR N e B /A
ROOFING MATERIALS, [H{EIe LITFVRIP 4 {PVE-S
Track and afon or Stock Scales made,
Also 1000 useful articies, includi Safes,
Sewing Machines, Bicycles, Touls. etc. Save

Money. Lists Free. CR1CAGO SCALE Co., Chlcago llI

Al vanetles at lowest prices. Best Railroad

WILLIAMS’ SOAPS SOLD EVERYWHERE, BUT SENT
BY MAIL IF YOUR DEALER DOES NOT SUPPLY YOU.

Williams® Shavin%‘Stick. . + 25cents.
(enuine Yankee Shaving Seap, 10 cents.
Luxury Shaving Tablet, . . . 25 cents.

Williams’ Shaving Soap (Barbers’ ),

Six Round Cakes, 1 1b, . . . 40cents.
Exquisite alsofortmlet Trialcake for 2c.stamp.
TheJ.B.WILLIAMSCO.,Glastonbury,Conn.

LONDON ; 64 GREAT RUBSELL ST,, W.C. SYDNEY: 161 CLARENCE ST,

GERE GASOLINE ENGINES

T BOAT EN6INES MADE

I'NWODEN BOATS

ENGINE CASTINGS, BOAT FRAMES

GEQ.HGERE YACH RGN CHWEs,
GRAND RAPIDS.MICHIGAN.

MIETZ & WEISS
KEROSENE

and GAS Engine
The most economical power
known. Absolutely safe and
reliable. Runs with common
kerosene. Perfectl auto-
matic. Patented 1897, U. S
and European countries.
Smd or (,a!.a m'a

) 128-132 Mott St New fork.
; MARKT & CO.,
London, llumburg, Paris.

Cve Scientitic American
PUBLICATIONS FOR 1900.

The prices of thedifferent publications in the United
States, Canada, and Mexico are as follows:

RATES'BY MAIL.
Scientific American (weekly), one year, - -  $3.00

Scientific American Supplement (weekly), one year, 5.00

Ex;])urt Edition of the Scientific Amerlcuu (munth-
y) in Spanish and English, - 3

Building Edition of the Sclentmc Amencan
(monthly;, - - - - - - .+ . .
COMBINED RATES
in the United States, Canada, and Mexico.
Scientific American and Supplement, - - -T700
Scientific American and Building Edition, - =500
Scientific American, Scientitic American Supple
ment, and Building Edition, - - - - -

TeERMS TO FOREIGN COUNTRIES.

The vearly subscription prices of Scientific American
publications to fereign cotintries are as follows:

W CAT FOR 4 STAMPS

U. S. English

Money. Money.

£3s. 4.

Scientific American (weekly), - - -8$.00 016 5

Scientific American Supplement (weekly) 600 1 4 8
Building Edition of the Scientlﬁc Amer-

ican (monthly), - - =300 012 4
Export Edition of the Sc1ent1ﬂc Amer-

ican(monthly)in Spanish and English 3.00 012 4

ComBINED RATES TO FOREIGN COUNTRIES

Scientific American and Supplement, -85 11411
Scientific American and Bmldmg Edl-

tion, - . - - 650 1649
Scientific American, Sclentlﬂc Americs.n

Supplement, and Building Edition, -11.00 2 5 2

= Proportionate Rates for Six Months.
The above rates include postage, which we pay. Re-
rait by postal ur express moneyoraer, ordraftto order of

MUNN & CO., 361 Broadway, New York.

JESSOP'S STEEL i

R OOLS, SAWS ETC.
W JESSOP & SONS L'2 31 JOHN. ST, NEW YORK-

PRINTING INKS

The SCIENTIF‘IC AMEBICAN is printed with CHAS
ENEU JOH N & CO ‘enth and Lombard
Sta., Phlladelpma. and 47 Rose St.. opp. Duane, New York




