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THE END OF THE CENTURY STEAM ENGINE.

As the nineteenth century draws to a close the pen of
the writer runs naturally to retrospection and compari-
son, and the astonishingadvance which has been made
in every sphere of human activity is being recorded
in terms which can hardly err on the side of over-state-
ment. Professor R. H. Thurston has recently enriched
the steamm engineering literature of the country by a
characteristically elaborate and valuable paper, read
at the last session of the American Society of Mechani-
cal Engineers, on the steam engine at the end of the
nineteenth century, in which are given the results of a
careful test of a steam pumping engine of exceptional
efficiency. By way of introduction, the speaker ex-
plained that the official trial of this engine exhibited
such an unusually close approximation in efficiency
to the Carnot cycle that arrangements were made
for a scientific study of the machine as a thermody-
namic engine, the tests being conducted as a part of
the scientific work of the Department of Experimental
Engineering of Sibley College.

It was in the first quarter of the present century
that Carnot, a lieutenant of the French army, laid
down the theoremns of a perfect steam engine, the funda-
mental principle of which may be stated as follows:
All heat received by the engine should be absorbed
at the maximuin temperature of the cycle : all heat re-
jected should be discharged at the minimum tempera-
ture of the eyele. The ideal Carnot elementary cycle
is described by Prof. Thurston as one in which the
work produced is the difference between that of expan-
sion at constant maximum temperature and that of
compression at minimum, constant, temperature ; the
work of compression with increasing temperature and
that of expansion with decreasing temperature being
means of adiabaticallv changing temperature be-
tween the limits of the cycle. Whether the alteration
of temperature is affected by such temporary storage
of energy in favor of either heat or of work, whether

-in a fly-wheel or in a regenerator, is unimportant, pro-
vided that all which is stored in the process of reduc-
tion of temperature is restored, by precise reversion of
action, in the process of elevation of temperature.

On the question of return of heat to the boiler, the’

“ideal feed-water heater is stated to be one which, tak-

ing heat from the expansion side of the cycle, restores
'_it, at its own maintained temperature level, on the
compression side, insuch manner as to imitate, in a way
and to a maximum extent, the ‘‘ regenerator action,”
which is the ideal equivalent, economically, of the bal-
anced expansion and compression energy transfers of
the Carnot cycle. The problem is succinetly stated
. as follows : Could a way be found of taking out all the
needed heat from the steam, between initial and back
pressures, after the point of cut-off is reached, and of
restoring it all, at unchanged temperature level, at the
completion of the return stroke of the piston, equiva-
lency with the Carnot cycle would be complete.

The wastes of our best engines to-day are usually not
far from 20 per cent thermal and 10 per cent dynamie;
whereas at the beginning of the century they were in
Watt’s best engines about 60 per cent thermal and 15
to 20 per cent dynamic. While the progress of the cen-
tury has been mainly in the reduction of internal
thermal wastes, the progress of to-day is mainly

in the improvement of the thermodynamic effi-
ciency by increasing the range of temperatures
worked through, and by improving the cycle

in the direction of approximation more nearly to
Carnot’s ideal. The outcome at the end of the century
is a duty of about 160,000,000 foot-pounds per pound of
pure carbon burned in the furnace of the best form of
contemporary steam boiler.

The tests were carried out on a Nordberg four-cylin-
der, quadruple-expansion pumping engine, operating
under 200 pounds steamn pressure, and under a head of
about 600 feet between well and reservoir, the capacity
being '6.000,000 gallons per 24 hours. The efficiency
measured against the perfect engine of Carnot was 84
per cent and the duty measured on a basis of 1,000,000
British thermal units was 163,000,000 foot-pounds. A
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comparison of these results with those obtained from
other types of steamn engines shows a steady and grat-
ifying advance. Thus, a siimnple Corliss engineshowed a
duty of 93,000,000 foot-pounds per million B. T. U.
supplied the engine. Compound engines show from 120
to 133,000,000 foot-pounds; triple-expansion engines,
from 137 to 150,000,000 foot-pounds; while the quadru-
ple engine under discussion has the record credit of
163,000,000 foot-pounds per million B. T. U.

A final summary of the limits of progress attained in
the steam engine to date, in addition to the figures
quoted, shows an economy, measured in B. T. U. per
hour per horse power, of 11,160; an economy measured
in B. T. U. per horse power per minute of 186; an econo-
my in pounds of steam at 1,000 B. T. U. per hour of
11°16; and an economy of best fuel, 15,000 per pound;
boiler at 80 per cent efficiency, pounds per hour of 1.
The close of the century, therefore, in the opinion of
the lecturer, finds the steam engine, though threatened
in the view of many writers with displacement by other
motors, the great motor of the age. Moreover, it has
been so far perfected, and the practical limits of pres-
sure are coming to be so nearly approached by steam
boiler constructors and users, that but little mnore can
be expected of the designer.

B>l

THE AMERICAN BRIDGE.

It is a distinet tribute to the originality of the
American engineer and mechanic that so many of the
forms of construction which are ecommon to the world
at large shounld have, when made in this country, such
strong individual characteristics that they are best
described by the mere prefixing of the national name.
The American locomotive, the American car, the Ameri-
can bridge, the American buggy, the American ma-
chine-tool, are a few of the objects upon which we
have stamped the national impress so deeply that they
are far more strongly differentiated from similar ob-
jects, as made in Europe, than the various European
types are from one another. Thus, to apply this state-
ment to the subject of the present article, a French
bridge, as far as any distinctive characteristics in its
design and construction are concerned, might have
been built in England, Germany, or Russia; but a

European engineer coming to this country and ex-

amining a typical pin-connected truss bridge would
know at once that its proportions were not determined
or its parts fashioned in any European draughting
office or bridge works.

The most elementary form of bridge, as represented
by the plate girder. did not in the early days of Ameri-
can bridge building receive the attention which was be-
stowed upon it in Europe, where it was employed in
spans of much greaterlength than in this country. The
cause probablylayinthesuperiorfacilities for the manu-
facture of iron and steel plates afforded by the mills and
shops of the older countries. To-day, however, we are
building plate girders of over 100 feet in length, and
our work in this direction is well abreast of that of the
rest of the world in quality and superior to it in econo-
my of manufacture.

For spans of much over 100 feet it becomnes necessary
to abandon the plate girder, economy demanding that
the material of the solid plate web be concentrated in
vertical and diagonal members by which the stresses will
be constrained to travel back and forth between the
flanges on their way to the abutiments. Now it is just
here, in determining the number, shapes, length, and

inclination of these web members and the method of

their connections, that the American truss has drawn so
far away from the European type. Thelatter, modeled
with characteristic conservatism after the plate girder,
is shallow in proportion to its length, and has its mate-
rial massed in heavy chords answering to the flanges
of the plate girder. The web is often made up of nu-
merous flat diagonal bars, with multiple intersec-
tions, and is known as the lattice web, which is practi-
cally a double plate web lightened by the remo-
val of surplus material. Such a bridge with its
riveted connections is costly both in naterial and la-
bor, nor can its strains be calculated with the exactness
which is obtainable in the type of bridge whlch has
been evolved in this country.

When it came to designing bridges of greater length
than was desirable in the form of the plate girder,

American engineers, after preliminary trials of an

astonishingly wide variety of types, settled down to
the pin-connected truss with great depth between the
chords and great width of panel. The proportions
adopted were entirely scientific and represented the
arrangement of metal which would give the greatest
carrying capacity for the least amount of structural
material. The result, as compared with the typical
riveted, multiple-intersection European bridge with its
ratio of depth to length of 1 to 10, was a wonderfully
light, skeleton structure with a ratio of depth to length
of 1 to 6, whose web material was concentrated in a few
vertical posts and diagonal bars which intersected no-
where except where they met at the top and bottom
chords. The substitution of the pin for rivets at the
connections contributed to aceuracy, facility and cheap-
ness of construction, and of erection at the site. and en-
abled our engineers to put up bridges at a low cost
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which could not be approached by European builders.
Indisputable proof of our position was given at the close
of the last decade, when in a world-wide competition
the contract for the great Hawkesbury Bridge in
Australia was awarded to an American firm.

For spans of over 500 or 600 feet the truss is su-
perseded by the cantileverand the braced arch. While
we have erected some notable bridges of the formner
type, they are of course surpassed in dimensions by
the huge cantilevers of the Forth Bridge with their two
main spans of 1.710 feet each ; although plans have
been drawn fora 2,000-foot cantilever across the Hud-
son River at New York, which embodies the character-
istic features of standard American bridge work, and
would be relatively a less costly structure than the
structure at the Firth of Forth. In the development
of the braced arch, however, we hold the leading posi-
tion, the 840-foot bridge across the Niagara Gorge being
by far the largest structure of this type in existence.
In this connection it should in justice to European
practice be admitted that in the design of our later
long-span bridges there is noticeable a tendency to re-
duce the extreme depth between chords, and shorten
the panel width, using riveting connections more freely
than in the strictly typical American construction.

It is in the design of the longest bridges, of 1500 feet
span and over, that America has made its most im-
portant contribution to the art of bridge-building.
The American wire-cable suspension bridge, with stif-
fening truss, is incomparably the most economical type,
and the easiest to erect where great distances have to
be bridged in a single span. Tts fitness is due to the
fact that its main members are subjected to purely
tensile strains, and therefore require no bracing to
preserve their integrity, whereas in all other sys-
tems, whether of the truss, the cantilever or the arch
type, the main members must be reinforced by a mass
of bracing which adds enormously to the weight and
cost of the structure. The suspension cables may be
assembled in the form of innumerable small wires with
a tensile strength of 200,000 pounds to the inch, which
is by far the strongest form into which structural steel
can be fabricated. The difficulty of deformmation under
moving loads may be absolutely eliminated by the pro-
vision of deep stiffening girders of the kind that are to
be carried by the new East River Bridge.

For a fuller study of this subject, reference is made to
an illustrated lecture on Long-Span Bridges, by Prof.
Burr, of Columbia College, which, commencing in the
current issue of the SUPPLEMENT, will run through
three successive numbers, and contain views and dia-
grams of the most noted long-span bridges in Europe
and America. -

PRE-COLUMBIAN REMAINS IN MASSACHUSETTS.

The evidences that Northmen were in Massachusetts
in pre-Columbian days are derived from two sources—
geography and arch&ology. The arch®ological evi-
dence is obtained by comparing certain ruins of Massa-
chusetts with ruins of the Saga time in Iceland. and also
with the native and early European ruins on the coast.
of North America. The geographical evidence is found
by comparing the deseriptions of the country called
*“*Vinland,” in Icelandic literature, with the coast of
North America. A most interesting paper on this sub-
Ject was read before the Viking Club, of London, and
also before the Section of Anthropology of the Awmeri-
can Association for the Advancement of Science at
the Boston meeting by Professor Horsford. Appleton’s
Popular Secience Monthly publishes this paper, with
elaborate illustrations and diagrams, in the December
number, and froiy this source we derive our informa-
tion.

The geographical data for the paper are taken from
the three oldest manuseript versions of the Story of
Vinland. The author then takes the deseriptions given
in the Icelandic texts and compares the various locali-
ties from Labrador down. Cape Cod seems to be the
only cape north of Sandy Hook which corresponds with
the description in the Saga, and near here we should
look for Vinland. In the ‘*Flat Island Book” it is
stated the Lief Erikson’s party ‘ came to a certain is-
land which lay north of the land.” That Lief Erikson
should have thought that Cape Cod was an island is
excusable, because it is impossible from the Cape to see
the southern shore of Massachusetts Bay, twenty miles
away. The chronicle afterward says: ‘‘They sailed
lay between the island and
the promontory which jutted northward fromtheland ;
they steered in west past the promontory. There was
much shallow water at ebb tide, and then their ships
stood up, and then it was far to look to the sea from
their ¢hip:” The author of the paper then cowmpares
various localities on the New England coast which
match this description. 1f the coast of North America
should repeat the same geographical features, it would
be obviously impossible to determine the site of Vin-
land by geography alone.

At Boston we find in the Charles River and Boston
Back Bay, a river flowing through a lake into the sea,
where great shallows at its mouth are a conspicuous
feature, and it is ‘‘far to look to the ocean.” Here
then at Cambridge we can look for pre-Columbian re-
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mains. The battle with the natives is then described,
which also seems to confirin the supposition that the
site was near Boston. When Prof. Horsford first
visited the site which his study of mmaps and literature
had led him to believe that this locality was Vinland, he
found a few hollows in the hillside and also some broad,
low ridges on the level ground, indicating that a build-
ing about 66 {feet long by 16 feet broad once stood there.
No digging was done here until after Prof. Horsford’s
death, with the exception of a few trenches aéross the
supposed site of Lief Erikson’s house on the other side
of the creek. In 1896, during a visit of Dr. Gudmunds-
son and Mr. Erlangsson. of Copenhagen and Iceland,
extensive excavations were made, leaving practically
nothing unexamined at this site. Three kinds of earth
were revealed, black loam, yellow soil and finally clay
and gravel. The ruins were at the junction of the two
top layers. Throughout the black loam to the bottom
were scattered fragments of china, glass, glazed pot-
tery, pipe stems, broken bricks, etc., all belonging to
the occupation of this region by the English. Two
fireplaces were found, entirely unlike each other ; one
of these was an Indian clambake neatly paved and
piled with ashes and unopened clamshells. The second
wasabout four feet square and was surrounded by up-
right stones at the four corners, and it resembles the
cooking fireplaces of the Icelanders. Although the
outline of the walls can only be snggested, the few
stones which were found at the base of the old walls
were placed about five feet apart, asinthe walls of the
Saga-time. This, so far as it is known, is peculiar to
that people and race. While this hut was being dug
out, the attention of the explorers was called to stones
protruding through the turf a short distance away
and nearer to the water. When the earth was cleared
away, it proved to be a rude, stone-laid pathway lead-
ing along the margin of the old creek to the river.
Here at the landing place a similar pathway branched
away in another direction, stopping suddenly near the
supposed house of Thorfinn Karsefni. This pathway
is called in Iceland a ‘* path to the sea.” It hasa wide
margin of pebbles on one side and small heaps of stone
on the other. This point of land is believed to be the
only one on the coast of North America which has been
found to correspond with the deseription of the site
of Thorfinn Karsefni’'s house. Ruins have been dug
out which bear peculiar features characteristic of the
period in lceland known as the Saga-time and differ-
ing in certain essential features from the handiwork
of all the native races of North America, and, as far as
is known at present, from all other races in Europe or
in America in post-Columbian days.

- G

THE RECENT WELSBACH DECISION.

On the 7th instant an opinion by Judge Shipman
was handed down by the United States Circuit Court
of Appeals for the Second Circuit, affirming an order of
the Circuit Court granting an injunction pendente

lite against the Awerican Incandescent Lamp Com--

pany in an action brought by the Welsbach Light
Company under the Rawson patent, No. 407,963, which
covers the process of coating the well known incandes-
cent gas mantles with paraffine or other suitable ma-
terial to protect them from breakage in packing or
handling.

This opinion is of more than ordinary interest, since
it establishes, for this circuit at least, the doctrine
that in an infringement action where the invention
covered by the patent was made in a foreign country,

the patentee, to avoid the effect of prior use in thiscoun-

try, may, under certain circumnstances, carry his inven-
tion back to the actual date of invention abroad. In
this case the inventors filed an application for a
British patent September 1, 1886, which was published
July 23, 1887. The application for the patent in suit
was filed in this country on August 21, 1888, and the
defendant’s contention was that the patent was void
because Welsbach (the original inventor of the lamp)
had used the Rawson process in this country prior
to the date on which the British patent was published.

After reciting the facts, Judge Shipman says :

*“This question arises: Can an infringer defeat let-
ters patent of the United States to an original inventor
in a foreign country by proof that a few days before
the date of a prior foreign patent to the same inventor,
but not before the date of the application for such
patent, and less than two years before the date of the
application for a United States patent, the invention
was used in this country by a person who did not in-
vent it?

‘* It is contended by the defendant that under Sec-
tion 4886 of the Revised Statutes the Rawson patent

was void, on the ground that the improvement was’

known and used in this country before the invention
thereof, because the actual inventor is not permitted
to show that the date of his invention was prior to the
date of his foreign patent. . . We are of the opinion
that the language of the section refers to the actual
and not an artificial date, and that where there is no
contest between inventors, if knowledge in this country
did not precede the actual date of the invention, un-
less it had been used in this country for two years
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before the application, the inventor was entitled to a
patent. .

‘“Our conclusion is that as against an infringer the
patentee in a United States patent for an invention
previously made by himn and patented in a foreign
country may, to avoid alleged use in this country by
an infringer before the date of the foreign patent,
show the date of the application for the foreign patent,
for the purpose of showing the actual date of his in-
vention in a foreign country.

This summary of the Court’s conclusion appar-
ently limits the application of the decision to cases
where the prior use in this country is relied upon to de-
feat the patent, used by an infringer, but it would
seem that in this case Welsbach was called an ‘‘in-
fringer” only because it was not affirmatively and con-
clusively proved that he was an original inventor of
the method.

6O

THE POLLOK LIFE-SAVING PRIZE.

A decree arranging for the international competi-
tion for the best life-saving devices in cases of disas-
ter at sea was signed December 9 by the Commissioner-
General of the Paris Exposition, M. Picard, and Ferdi-
nand W. Peck, United States Commissioner-General.
The first article provides for the opening of the com-
petition for the best life-saving apparatus or devices
for use in cases of disaster at sea. The competition

will also include devices designed to save life by pre-.

venting vessels from sinking at sea as the result of col-
lisions. All the competitors must be exhibitors in the
proper class, which is ‘*equipment for the merchant
marine.” 1t is also necessary to make a special appli-
cation for participation in the competition, which ap
plication is to be addressed to the Comnmissioner of
the country to which the cowmpetitor belongs. This
must be filed before March 1, 1900. The devices may
be exhibited, or working models of the same or draw-
ingson a reduced scale will also be accepted. The
competitors mmust explain their exhibits by full and de-
tailed descriptions of the construction and methods
employed, the dimensions and names of the parts, their
weight, cost of experiments, ete. The prizes will be
100,000 franes ($20,000). The competition will be judged
by an international jury, according to the rules set
forth in the regulations of the Exposition. The jury
will have the right to require a trial and tests, and
will furnish facilities for this purpose, but all expenses
connected with the trial and testing of the apparatus
will have to be borne by the competitors themselves.
The jury will take into consideration the value of the
devices as preservers of life, not only when once in the
water, but also in the case of appliances which de-
pend upon the aid of others than those rescued, such
as boats, rafts, ete. Special attention will be paid to
the facilities forcarrying the devices upon the vessel,
their seaworthiness, durability, cost, ease of mainte-
nance, etc. The jury may award the entire ammount to
one person, if they deem it of sufficient value, or the
prize may be split up among two or more inventors as
the jury may think best. If none of the devices pre-
sented shall be deemed by the jury of sufficient merit
to justify the award of the prize, the jury may reject
all, but may reimmburse any competitor they deem pro-
per. 'Thedecision of the jury will be made known to
the Secretary of State of each country, and this official
will attend to the payment of the sums of award by

the jury. The regulations will be distributed through -

the Commissioners-General.
— - - — —— ———
REPORT OF THE WEATHER BUREAU.

The annunal report by Willis L. Moore, Chief of the
Weather Bureau of the Department of Agriculture, is
always filled with interesting particulars regarding the
work carried on by this important branch of the gov-
erniment service.

The closing months of 1898 were specially stormy on
the Great Lakes and the New England coast. The
most severe storm in the memory of the living swept
along the Massachuselts coast, November 26 and 27,
causing a loss of at least 200 lives and many vessels.
This appaling loss of life was mainly due to the found-
ering of the ‘‘Portland,” which entailed the death of 150
persons. The captain of this vessel left Boston Harbor
at the regular time, as he had been in the habit of do-
ing for years, although storm signals had been flying
since eleven o’clock in the morning, and marine inter-
ests had been completely notified of the coming storm.
The disasters of this storm will not be soon forgotten,
and the memory of it gives emphasis to the fact that
the warnings of the Weather Bureau should be im-
plicitly heeded by all mariners, for had attention been
given to the danger signals, the ** Portland” would be
afloat to-day. The extension of the usual time limit
of night forecasts from thirty-six to forty-eight hours
has marked an important change in the forecast work
of the Bureau. The forecast officials were directed

that beginning Mareh 1, 1899, the period covered by -

night forecasts should be increased to forty-eight hours.
The success already attained has fully justified the
issuance of the order. The new stations in the West
Indian region gave important news of the great
hurricane of September 10, The warnings were of the
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utmost value, and saved vast quantities of life and
property. The Weather Bureau work on the Great
Lakes has also been most successful during the
year, and the storm signals kept many vessels in

" port and prevented many casualties and large loss of

property. The success which has attended the issu-
ance of the frost warnings during the year has also
been marked, and have proved very useful to farmers,
orchardists and gardeners. Among the most important
cautions issued by the Weather Bureau are those
which give notice to agricultural and commercial in-
terests of the approach of abnormally low teruperatures.
Warnings of this class have been particularly success-
ful during the past year, and a not unimportant
feature of the advices has been the estimates of the
probable continuation of this injuriously low tem-
peraiure. The recognized accuracy of the temperature
forecasts has caused them to be “closely watched by
various interests, and in the comiercial centers owners
of perishable goods are almost absolutely controlled
by advices received by the Weather Bureau ; and the
special reports and newspaper comments give unques-
tionable evidence that the warnings prompted protec-
tive measures whereby crops, live stock, perishable
goods and merchandise of the value of hundreds of
thousands of dollars were saved. One warning which
was issued to the truck growers in the South fifteen
hours in advance of a cold wave saved $500,000.

The river and flood service did not develop any
features of special interest during the year. The West
Indian service is now in good running order, and the
natural conservatism of the inhabitants of the several
islands in the West Indies and the Spanish Main has
at last been broken down, and people are beginning to
realize that.the warnings are of the utmost value.
Many expressions of thanks and gratification have
been received from the local government officials and
citizens for the inauguration of the service in the West
Indies, the expense of which is borne by the United
States government.

A convention of Weather Bureau officials was held
at Omaha, Nebraska, October, 1898, and the discus-
sions covered a wide range of subjeects, all of which
had an important bearing upon the practical work of
the Bureau. The exchange of views and the discus-
sion of methods indulged in, were mutually helpful and
stimmulating. The convention was attended by eighty-
three delegates, and a complete report containing all
the papers and discussions was printed and exten-
sively circulated. The personnel of the Bureauis kept
up to its former high level and the discipline in the
Bureau is admirable. -

The number of deaths by lightning stroke in the cal-
endar year 1898 was 367, and the number of injuries 494.
Nine hundred and sixty-six barns, sheds, ete., 735
dwellings, stores, ete.; 95 churches and schools and 70
other buildings were struck and damaged by lightning,
the approximate loss being $1,500,000. Of the build-
ings struck, 40 were provided with lightning rods ; 855
were unprotected, and in 952 cases it could not be ascer-
tained whether the buildings were provided with light-
ning rods or not. The value of stock reported killed
was $48,257, and 964 head of cattle were Kkilled.

At the close of the last fiscal year 17 kite stations
were in operation, and 249 ascensions had been made,
in each of which the elevation attained exceeded 1,000
feet. The work was continued until about the middle
of November, 1898, at which time 1217 ascensions of
1,000 feet and over had been made. There is a steady
increase in the number and excellence of meteorologi-
cal papers offered for publication in the Monthly
Weather Review, which is admirably edited by Pro-
fessor Cleveland Abbe.

—_— e r-——
THE PROPOSED TUNNEL UNDER THE STRAITS OF
GIBRALTAR.

We are in receipt of a pamphlet describing the pro-
jeet of M. Jean Berlier, C.E., of Paris, for an inter-
continental tunnel under the Straits of Gibraltar, mak-
ing a connection with the railways of Morocco. The
plan is a most interesting one, although in our estimna-
tion the®great cost of the same, which would be not less
than $25,000,000, would hardly seem to warrant the ex-
penditure. The amount of traffic between Spain and
Moroceo would necessarily -be rather small at first.
Africa is at present the seat of many of the most im-
portant engineering enterprises of the day, and there is
no doubt that it has a great future in store for it.
Morocco is an ideal winter resort, and doubtless, if it
could be easily reached, would prove a competitor of
Algiers or even Egypt. The building of a new tunnel
and railway line would undoubtedly largely develop
the French colonies. The tunnel is.to have its north-
ern terminal at Baqueros, Spain, on the Cadiz-
Malaga line, to the westward of Gibraltar. The south-
ern terminus would be at Tangier, which lies very near
the west coast of Africa. The tunnel proper would be
twenty miles long and the approaches would add over
flve miles more to the length. The pamphlet is ac-
companied by elaborate mmaps and profiles showing
that the tunnel is perfectly possible from an engineer-
ing point of view. The scheme is an interesting one
and should awake considerable discussion,
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A BACK-PEDALING BRAKE FOR CHAIN AND CHAIN-
LESS BICYCLES.
A back-pedaling brake which presents many novel

features in its construction has been invented by
Edgar S. Stem and Arthur O. Dunlap, of Alderson,

A BACK-PEDALING BRAKE FOR CHAIN AND CHAIN-
LESS BICYCLES.

Penn. Fig. 1is a general view of the device.
and 3 are cross-sections.

The braking mechanism is applicable both to chain
and chainless wheels and is contained in the crank-
hanger. On suitable bearings, a sleeve, B, is carried,
torming the trunnion for the driving gear wheel, C.
I'lie pedal shaft turns on bearings within the sleeve, B.
At one end the crank-hanger is provided with a case
for the gear wheel; at the other end
with a cap, D. Near the cap end of
the pedal-shaft, a cross arm, E (Fig. 2),
is fastened, forming a clutch member,
having eccentric edges terminating in
shoulders, adapted to engage corre-
sponding shoulders on shoes, @, like-
wise provided with eccentric edges.
Recesses in the cross arms, E, contain
balls for rollers designed to engage the

Figs. 2
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shaft. When the shaft is driven forwardly by the pedals,
the clutch memnber, B, on the gear end will be caused
to turn with the shaft, in the manner just deseribed.
When it is desired to coast, the pedals are held station-
ary, and the parts are free to run. In order to stop
the machine, back pressure is applied to the pedals, so
that the cluteh, E, on the left end will throw the shoes,
@, out against the ring, K, thereby causing the ring to
turn, contracting the brake-straps against the collar, J,
and stopping the motion of the sleeve, B, and hence of
the gear, C.
_————re—
AN INSECT-POWDER DUSTER FOR PLANTS.

To provide a means for discharging insect-destroying
powder upon vines and shrubs, a duster has been in-
vented by Alfred and Thomas R. Hopper, of Highland,
N. Y., which is of light construction, so that it can be
easily carried about, and which'is provided with a sim-
ple means for regulating the supply of powder to the
discharge-tube.

Fig. 1 is a perspective view of the complete device;
Fig. 2 is a longitudinal section; Fig. 3 is a cross sec-
tion; and Fig. 4 shows an equalizing nozzle employed.

The insect-powder duster is composed of a bellows
communicating with a powder-chamber situated be-
low a hopper and forming part of a discharge-tube car-
rying two divergent nozzles at the outer end. The
hopper-bottoin (Fig. 3) has triangular openings lead-
ing to the powder-chamber and controlled by triangu-
lar valve-plates, which are connected with a rod ex-
tending outwardly through an opening in a wall of
the powder-chamber. By operating these valves the
size of the opening can be changed to permit more or
less powder to pass to the chamber. In order to break
up the lumps of powder in the hopper, triangular agi-
tators are used, the upper ends of which, as shown in
Fig. 2, are connected by means of arod with two links
pivoted to opposite sides of the bellows. Hence, when
the bellows are operated, the links are simultaneously
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given a shear-like action and the rod is reciprocated
to cause the agitators to break up the powder.

The discharge nozzles are funnel-shaped, and are so
mounted that a space is left between their outer sur-
faces and the inner faces of the discharge-tubes, so that

x,\\‘gﬁ\\:\
AN INSECT-PO'WDER DUSTER FOR PLANTS.

the powder is forced both through the interior of the
nozzles and along the exterior, to obtain an equal dis-
tribution. A strap is provided by means of which the
device can be hung from the shoulder.

The construction deseribed enables the powder to
be discharged directly down or horizontally through
the foliage. If insects have infested the under side of
a leaf, the powder can be discharged upwardly against
the contaminated surface. The shape of the nozzle
tends to spread a small quantity of
powder over a large surface.

—_————
AN ELECTRIC HOSE WAGON.

The fire department of the city of
Paris has recently provided itself with
a hose wagon propelled by electricity.

edges of the shoes, G. A ring, K, is
loosely fitted within the crank-hanger
and a cam encircles the clutch mein-
ber, E, and is held in place by the
cap, D. When the shaft forces the
shoulders of the cross arm, ¥, into en-
gagement with the shoulders of the
shoes, @, the shoes are turned loosely
within the ring. K, and around with
the shaft and clutech member, . But
when the shaft turns in the opposite

direction, the rollers or balls are forced
- against the eccentric inner edges of the
shoes, thus locking the shoes
and ring together. Rigidly
~ecured to the left end of the
sleeve, B, is a collar, J (Fig.
3), against which aet two
* brake-straps, each fastened at
one end of the crank hanger
by a dovetailed connection, L.
The other ends of the straps
are connected with the ring,
K, by pins. When the ring
is idle the brake-straps are
loose ; but when the ring is
locked with the shoes, @, and
therefore turned with the
shaft, the straps will be drawn
tightly against the collar, J.
At the gear end of the
crank-hanger a somewhat -
similar clutech mechanismn is
provided. Here we also have
a shouldered cross-arm, E,
the balls of which are caused
to impinge against brake
shoes, @, held movably to-
gether as in the first case.
There is, however, no loose
ring. When the shoulders of
the clutch, E, and of the
shoes, @, are in engagement
with each other, the clutch
ember, F, the shoes, and
the shaft turn together.
When the clutech member, E,
is turned in the opposite di-
rection, the rollers on the
clutch member bind against
the eccentric edges of the
shoes and lock the gear and

This new automobile, which we illus-
trate herewith, and which was devised
and constructed in the department’s
shops under the supervision of Adju-
tant Morvan, carries the crew and
equipinent necessary to fight incipient
fires and save life. As the first experi-
ments with it have been eminently
successful, the city will, in a near
future, be provided with similar ve-
y hicles, the use of which will have the
/ advantage of saving time and also
money, since the mwaintenance of the
horses of the fire department costs at

present at least $200 a day. The fire
service of the coming Exposition will
be performed by vehicles of

shoes together, s¢ that the
gear is caused to turn with the

Fig. 1,—ELECTRIC HOSE WAGON OF THE FIRE DEPARTMENT OF PARIS.
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thie same nature.

T'his wagon weighs, when
empty, 3830 pounds, that is
to say, less than one of the
electric hacks that have been
running for some time past
in the streets of Paris. The
presence of the crew of from
six to eight men and the
equipment brings the weight
up to about 5,275 pounds,
each man being supposed to
weigh 150 pounds. The box
and all the motive parts are
mounted upon a U-shaped
steel frame, B, the curved
front of which rests upon a
compound axle through the
intermedium of three springs,
A, while the back is supported
by an ordinary axle through
the intermediumn of a single
spring. The tractive stress
of the motor is exerted upon
the frame through a rod, E,
which serves at the same time
as a chain stretcher.

The box is divided into two
parts; upon the front seat
sit two drivers, of whom the
one to the right maneu-
vers the steering wheels
through a large hand wheel,
V, the controller by means
of a small hand wheel at the
side, and the pedal, b, of the
mechanical brake by means
of his foot.

The hose reel, N, is situ-
ated under the back part of
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the frame, of which it is independent. It consists of a
drum mounted upon two wheels. Each of its ex-
tremities is provided with a journal upon which is
placed a ring that on the one hand is connected with
the frame by a chain, and, on the other, with a wind-
lass through another chain. Upon actuating the wind-
lass by means of a lateral hand wheel, L, the reel is
raised above or lowered
to the ground. In the
latter case, it is separat-
ed from the wagon for
the unwinding of the
hose.

The box of accumula-
tors, D, is suspended
from the frame by four
rods provided with roll-
ers and springs. 'The
heads fof these rod:
move upon Kknife edges,
so that the suspension
may be very elastic and
assure a perfect verti-
cality of the box under
all circumstances. The
box is of metal and
contains forty-four ele-
ments of C. G. 8. accu-
mulators, weighing
about 1,140 pounds
and having a capacity
of 150 ampere-hours at
a discharge of 3b am-
peres. The accumulator
plates are of the oxide
of lead type. The tech-
nical service of the de-
partiment submitted to
experiment various ele-
ments furnished by dif-
ferent French manufae-
turers, but the only
ones that gave.satisfac-
tion were those supplied
by the Sociéré des Voi-
tures et Accumulateurs
Electriques. of Neuilly-
sur-Seine. li seems that
the good results given by these accumulatorsare due to
an improved method of making the paste with which
the platesarecovered: The dimensions of the plates are
1015 by 514 by 14 inches. 'The motor is of the Ts type
of 4,500 volts. 1t is provided with two armatures and
two collectors upon the same shaft, but there is but
one inductor wincding. The two armature windings
are in the proportion of five to three, and may be
coupled in several different manners by the controller
in order to obtain different rates of speed without
changing the coupling of the elements of the battery
assembled in series, or without
varying the excitation. The re-
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distributing box into which may be inserted a spring-
jack connected with the charging cables, or a plug, of
which the presence is necessary for the passage of the
current from the battery into the motor, and which
when withdrawn renders the vehicle immovable ; (5) a
series of interrupters controlling the incandescent lamps,
lanterns, and a lamp for lighting the measuring ap-

INTERIOR OF AN INDIAN HOUSE, YAKUTAT BAY, ALASKA.

paratus; (6) an interrupter controlling a collector for
supplying two arc lamps of 10 amperes, designed for
lighting the field of operations.

The accumulators permit of making a run of 60
miles, without recharging, at a speed of from 7 to 9
miles an hour. Such speed can be easily increased to
13 miles an hour at night, when the way is clear. The
consumption is, at a speed of 9 miles an hour, from 35
to 40 amperes at 90 volts. By consuming 50 amperes,
13 miles mnay be made upon a level. As the radius of
the fire centers is 5,000 feet, on an average, from 3% to

405

414 miles would be run, provided the vehicle were
called out two or three times a day. This assures of a
return in good condition.

The reel at the back carries 525 feet of 234-inch hose,
while 260 feet of a smnaller diameter, along with three
nozzles, are arranged in a box. The equipment is com-
pleted by a short ladder suspended at one of the sides
of the wagon.

The hose carriage has
received a very practi-
cal test and is now work-
ing in admirable fash-
ion. At several fires it
arrived before the en-
gines and hose earts
drawn by horses. T'he
Fire Department of
Paris has ordered six
other electrically-pro-
pelled fire-extinguish-
ing machines of differ-
ent models, including a
hook and ladder and
steam fire engines; they
will be in use at the Ex-
position.

For the above par-
ticulars and the en-
gravings, we are in-
debted to Le Magasin
Pittoresque.

-
THE LATE ALASKA
EARTHQUAKE.

For weeks preceding
the violent volcanic
eruption in theisland of
Hawaii, severe ad-
monitory earthquakes
were feit all along
the western shores of
the North American
continent from the
Isthmus of Panama to
Puget Sound. Along
the coast of California
numerous shocks of un-
common severity occur-
red and continued until the outbreak of Mauna Loa on
the morning of July 4 last, when they appeared to sub-
side. The quietness was only temporary, however,
though the scene of disturbance was transferred from
equatorial to Arctic latitudes. Alaska was the theater
for a display of seismic power such as the world has
seldomn witnessed, which, had it happened in regions
less remote or had been populated by others than a
few scattered bands of aborigines, would have been a
catastrophe at which the world would have grown
pale at the bare recital. Fortunately the dreadful up-

heaval had witnesses among

sult of this arrangement is that
the motor is always excited nor-
mally and that the brushes give
rise only to a minimum quantity
of sparks. The flat form of the
battery allows of its being in-

.stalled under the box. The con-
troller lever permits of seven
speeds being obtained, the great-
est of which does not exceed 13
miles an hour.

In front of the box, under the
eves of the driver. are placed
the following measuring and con-
trolling apparatus :

(1) An aperiodic voltmeter, (2)
an aperindic amperemeter, (3) a
fusible lead cireunit breaker, (4) a

THE FRONT OF
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white men, and what would
have been an incident of horror
to be preserved among the tradi-
tions of a few terror-stricken In-
dians was carefully observed by
men whose probity places their
recital beyond the suspicion of
a doubt. The effects of the
shocks were noticed far at sey
by navigators, from which the
enormous extent of the disturb-
ances can be easily calculated.
The Puget Sound country was
coincidently shaken, and from
all accounts it would appear
that with Mount St. Elias as
a center the region affected
by the shocks was fully four
thousand miles in diameter.

sl
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The effect has been to permanently change the con-
tour of portions of the Alaska coast. Many well-known
islands have been swallowed up and others risen in
their places, Landmarks well defined and known to
every navigator of the coast have disappeared, and
every glacier from Juneau and vicinity, including all
those known to tourists in Glacier Bay and elsewhere,
have suffered mutilation, which destroyed their won-
drous beauty and leveled their mighty ramparts for
thousands of feet back froin the sea. In the North-
west Territory volcanoes are reported tohave been seen
in ranges where they were never before observed.
Puget Sound was violently shaken, and in the distant
islands of the Alaska Archipelago severe earthquake
shocks excited intense alarm. Along the coast near
Mount St. Elias the upheaval was accompanied by
huge and devastating waterspouts, while enormous
tidal waves rushed in from the sea with overwhelming
power. Great rocks fell from the sides of the moun-
_tains and crashed into the valleys below. The earth
moved with the awful velocity and undulation of the
waves of the sea, shaking mountains from their bases
and prostrating the huge forests that covered their
slopes.

The date of the earthquake was September 10,
though warning shocks nhad been felt for some time
previous. Three white men were prospecting on the
shores of Disenchantment Bay, which lies at the foot

of Mount St. Elias  and contains the great Hubbard

glacier, which has been observed only by scientists and
explorers, lying, as it does, far beyond the route of
tourists, and about fifty miles west of Yakutat Bay.
The prospectors were camped on a ridge separating a
large fresh water lake from the ocean. A violent
shock threw down the obstruction, and the great flood
from the lake swept down the bank, carrying the three
men along with it. Concurrently, a great cidal wave
swept into the bay, which washed the men back again
and left them high and dry upon the side of a moun-
tain.

They describe the oscillation of the earth as terrific,
and were witnesses to the destruction of the whole
front of Hubbard glacier, with its face of solid ice ex-
tending several hundred feet above the tide. For a
mile from the sea the glacier was fractured and thrown
in the bay. The men fled to Yakutat Bay, fifty wmiles
distant, and reached that point after a journey beset
with peril. At Yakutat Bay, Rev. Sheldon Jackson,
Educational Superintendent of Alaska, happened to
be visiting. He graphically describes the tremendous
convulsions accompanying the shocks, the undulating
shores as the earth wave swept back and forth, to-
gether with the enormous tidal waves which rushed
into the bay and were engulfed in the crevasses
which opened along the shores. The terror inspired
among the Iadians at the Yakutat Mission was un-
speakable, though no lives were lost.

The most disastrous and permanent effect of the
earthquake is seen among the glaciers. Foster glacier,
near Juneau, has had its beauty almost destroyed. All
that portion of it fronting on Taku Inlet, which the
sun had sculptured into wondrous and enchanting
forms, has been thrown into the sea, and rumor asserts
every glacier on Glacier Bay, including the Great Muir,
has suffered the same catastrophe. Tourists in Alaska
can never forget their first impressions of the mighty
Muir glacier. It extends landward for over forty
wmiles, a frozen river with over twenty lateral branches.
It fronts upon the sea for two miles and a half, a wall
of ice from two to three hundred feet in height.
Soundings give it a depth of seven hundred and fifty
feet below the tide, so that fromn base to summit it is a
thousand feet high. From this wall of ice every min-
ute there drops into the sea 45,000 tons of ice, or every
day no less than 200,000,000 cubic feet. Reports are
that the whole front of the Muir glacier and extend-
ing back for a mile has been cast into the sea. Ocecur-
ring at a timme when the coasts of Alaska were deserted,
the full effects of the earthquake will not be known
until next summer permits the advance of the tourist
and explorer.

—— e - -
‘The Population of London.

Last ycar's statistics show that the population of
London is 4.484,717. For every 1,600 inhabitants there
were 30 births and 17-7 deaths. The number of infants
who died ‘in their first year was 158 for every 1,000
births. During the period extending from 1887 to 1896
the mortality was lower than in Paris, Brussels, Am-
sterdam, Berlin, and Copenhagen ; but in 1897 it in-
creased to such an extent that it is now very little
lower than that of most European cities, Rome in-
cluded.

‘'The World’s Corm Crop fer 1899..

The world’s corn crop for 1899 is 2,611,000,000. bush-
els, of which the United States furnishes 2,200.000,000
bushels ; Austria-Hungary furnishes 98,000,000 bushels,
a serious falling off from the 153,000,000 bushels of last
year. Argentina comes next with 72,000,000 bushels,
then comes ltaly with 68,000,000 bushels. The crop is
about 111,000,000 bushels more than the average crop
of the last four years. ’

‘total of 36,746.
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RAILWAYS OF THE WORLD COMPARED.

If the railway statistics for the whole world were as
accurately and conveniently tabulated as are those of
this country, it would be a simple matter to compare
the various foreign countries among themselves and
with the United States. One has not delved very
far into the accumnulated mass of statistics which are
necessary for such a comparison before he begins to
appreciate, as he never did before, the excellence of
the statistics of the United States, as drawn up in our
own ‘‘* Poor’s Manual,” from which it is needless to
say our data, as far as the United Statesis concerned,
have been derived. There is no annual publication
devoted to the statistics of European and other rail-
roads that professes to have the same scope and
thoroughness as the work referred to. In some of the
countries, owing to the delay occasioned chiefly by
governmental red tape, it is rarely that one can find
statistics that are brought up to within two or three
years of those obtainable for the United States. The
figures for foreign countries given in the present
article are based largely upon the Universal Directory
of Railway Officials, an excellent work in its way,
which is published annually in London. The totals
as drawn up from this work, however, have been veri-
fied or corrected by statistics which we have person-
ally obtained from the proper authorities in the coun-
tries themselves.

It is a well-known fact that while comparison by
numbers conveys a very adequate impression up to a
certain limit, when we pass this limit the mere state-
ment of numbers is not sufficient. Hence the popu-
larity of cowmparisons which are made by graphical
representation.

ToTAL LENGTH OF RAILROAD TRACKS.—The group
of locomotives on the front page represents the relative
length of the total amount of railroad track in the
leading countries of the world. It will be seen that the
United States stands at the head of the list and easily
forms a class by itself, with a total mileage of 184,532
miles. The other five countries represented can only
total among themselves about 126,000 miles, the United
States, therefore, having 58,000 miles more than all
the rest together.
that a mere comparison by the length of the track
alone does not give an accurate idea of the relative im-
portance of the railroads. There are many other con-
siderations involved, such as the amount of rolling
stock, the number of trains that are run, the num-
ber of passengers carried, the total amount of equip-
ment in the way of engines and cars, and the total
amount of freight that is carried. When all these fea-
tures are taken into consideration, we find that the
position of the United States is not so commanding,
although she still has a pronounced lead over all other
countries.

LocoMOTIVES.—-In a comparison of the number of
locomotives, the United States comes first with a
Great Britain comes next with 19,-
602, or a little over half as many. Then follow Ger-
many with 16.842. France with 10,502, Russia with
8.748, and British India has a total of 4,258. Now, by
dividing the total length of track by the number
of locomotives, the reader can make for himself an
interesting comparison tending to show the density
of the traffic in each country, the same point being
brought out, of course, by dividing the total length of
track by the number of passengers carried and the
total tons of freight that are hauled every vear. It will
be seen that Great Britain has the largest number of lo-
comotives to a given length of track, while the United
States and British India have the smallest proportion
to the mmile. Here again an important moditication must
be made; for all locomotives are by no means alike in
size and power, the American engine being a far
heavier and more capable machine than those of
Europe. Not only is the American engine more pow-
erful, but it is more heavily worked, and if we were to
increase the totals of the United States by 50 per cent,
we should get a figure which more correctly represents
the motive power of this country as compared with
that of the others mentioned in our table. There are
no locomotives in Europe to compare with the giant
freight locomotives lately built by the Schenectady
or Brooks works, which weigh over 100 tons without
the ternder, and are capable of exerting a drawbar-
pull of 22 to 25 tons, and hauling on the level a
train nearly a mile in length and weighing over 5,000
tons.

CARs.—In the table of the total number of passen-
ger cars, it will be seen that the United States ranks as
third, Great Britain coming first with the enormous
number of 62,252, Germany being a poor second with
34,590, and the United States third with 33,893. Here
again, as in the case of the locomotives, it must be re-

- membered that the American eight-wheel passenger

car is larger and has a greater carrying capacity than
the English four or six-wheel passenger coach. In
length it is approximately double and in passenger-
carrying capacity it is from 30 to 50 per cent larger.
The absence of ‘any platforms or a central aisle nun the
typical English coach enables it to carry a larger num-
ber of passengers in proportion to its length than is
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We must bear in mind, however, -
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possible on the American car; but nevertheless it is
certain that the average American car has consider-
ably larger capacity than the average English or
European coach. At the same tine we must remem-
ber that American ideas are very rapidly being adopt-
ed in the equipment of English and Continental roads,
and the eight and twelve-wheel corridor or central
aisle type is gradually taking the place of the.smaller
and less convenient ‘' carriage ” of former days.
FREIGHT CARS.—In the comparison of the freight
cars the United States has an enormous lead, not
merely in numbers, but also in the capacity of indi-
vidual cars. With a total of 1,284,807, she has about
double as many as Great Britain and about four times
as many as France or Germany ; moreover, the aver-
age American freight car is a giant compared with the
European ‘‘wagon” or ‘truck,” for while the latter
has a capacity of five to eight or ten tons, the average
American freight car will run from ten to twenty tons
so that it is not stating the case too strongly to say
that the total carrying capacity of all the freight cars
of American railroads is from three to four times as
great as that of the English “goods wagons,” as they
are called, and about 100 per cent greater than that of
all the combined freight cars of the five foreign rail-
road systems ineluded in this comparison.
PASSENGERS CARRIED.—When we come to the
statistics of passenger cars, (3reat Britain holds a comn-
manding lead over all other countries, with a total of
1,062,911,000 passengers carried in one year. The
United States comes next with over 698,342,000, includ-
ing over 183,000,000 carried annually by the steam
railroads of the Manhattan Elevated Roads, New
York; Germany is a good third with 646,461,000.
Then there is a considerable drop, France carry-
ing 382,240,316, followed by British India with over .
160,000,000, and Russia with a total of over 97,000,-
000. At first sight these figures are somewhat stagger-
ing, especially when we compare Great Britain with
this country, and it will naturally be asked how, with
about one-eighth as many miles of track, Great Britain
should carry forty-five per cent more passengers. Here
again there is a qualifying factor to be considered.
The length of the average passenger journey in this
country is considerably greater than that of the aver-
age railway-journey in England. This is due to the
vast extent of country and the great distances that are
traveled in the United States. There is, moreover, a
far larger proportion of the British populace dwelling
in cities, and a large percentage of the city dwellers
are carried to and from their work by suburban pas-
senger trains, the amount of suburban travel in greater
London alone with its five or six million inhabitants
being enormous; furthermore, the liberal provision
of what are known as parliammentary and workmen’s
trains, and the remarkably low rent at which suburban
cottages may be obtained, enables the British work-

- man to become a suburban resident to an extent that

is not possible in this country. Another explanation
of the enorisous passenger travel in Englaud is to be
found in the large number and great popularity of
cheap excursion trains, which are run during several
months in the summer. Travel of this kind, which is
carried largely in the United States by the magnificent
system of river and shoal-water steamers, is in Eng-
land taken care of alinost entirely by the railroads.
The facts quoted will, in a lesser degree, explain the
large totals of passenger travel in relation to length of
railroad track in Germany and France.

TOTAL FREIGHT CARRIED.—As we should naturally
expect in a country where the provision of freight cars
is so generous, the total amount of freight carried in
the United States is far in advance of that of anyother
country, the total given in millions being forthe United
States, 913 : for Great Britain, 437; Germany, 276;
France, 120 ; Russia, 97; and British India, 39 million
tons. A curious fact is brought out in this comparison
as between the United States and Great Britain,
namely, that the British freight wagon is ordinarily
loaded more nearly to its full capacity than the Ameri-
can freight car; for although, as we stated in a pre-
ceding paragraph, the capacity of all American cars is
about four times that of all English cars, the total
amount of freight carried is only double as much. Just
here is to be found one reason why the large capacity
of the American car is not suited to the English rail-
road system, where consignments to particular villages
and small towns frequently have a whole car reserved
to themselves, so that the car may be dropped at its
destination and the train proceed without any delay
of unloading. The English clain that by using a
smaller ear the proportion of the paying load to the
dead load, that is to say. of the freight to the car, is
larger than it would be if the large capacity American
car were used. The truth of this contention certainly
seelns to be borne out by the figures referred to in our
table.

_ e, ——————————

THE Agricultural Department will make an interest-
ing exhibit at the Paris Exposition covering irrigation
methods in the West. A government expert will have
charge of the exhibit, which will include photographs,
working drawings and models of irrigation plants.



DECEMBER 23, 1899.

Science Notes.

M. Henri Coupon has been experimenting with the
action of anasthetics on seeds. He shows that they
do not injurc the grain, but the insects that attack it
are destroyed. Chloroformn is recommmended. The
grain is, however, very sensitive to anasthetic vapors,
which retard their germination or kill them.

In Siam the liquid measure used is derived from a
cocoanut shell which is capable of holding 830 tama-
rind seeds, and 20 of these units equal a capacity of a
wooden bucket. In dry measure, 830 tamarind seeds
make 1 *‘k’anahn,” and 25 ‘“k’anahn™ make 1 *sat,”
or bamboo basket; 80 ‘‘sat’ make 1 * kwien,” or cart.
This is an example of the primitive origin of most units
of weights and measures.

The subject of green oysters has recently awakened
considerable attention. They are more highly prized by
many consumers abroad than the ordinary kinds. The
opinion is widespread that the greening is injurious.
The Marennes oysters are harmless, however, and the
color does not depend upon the presence of a particu-
lar pigment. These oysters are very popular abroad.
No trace of copper or iron has been found in them.

An extraordinary floor has been laid in the London
Coal Exchange. It is constructed of inlaid wood, and
the pieces are arranged so as to represent the mariner’s
compass. Some of the slabs of wood, of which there
are altogether 4,000, have interesting historical as-
sociations. Thus the one forming the haft of the dag-
ger in the city corporation arms is a portion of a tree
planted by Peter the Great when he worked as a ship-
wright at Deptford.

Since the first of January, 1899, up to October 31,
Consul Ridgely, of Geneva, estimmates that no less than
2,500,000 tourists have visited Switzerland, and that
they have each left in the country an average of 80
franes, or $15.44, or a total of $38,600,000. The popula-
tion of Switzerland is 2,933,300. The per capita wealth
of the country has hitherto been estimated at $14, but
the influx of money brought in anuually brings it ap to
$29.45, and from one of the poorest countries per capita
to one of the richest.

Within the last eighteen years 8,670,120 square miles
have been added to the colonial empire of the great
colonizing powers.

the Soudan, is as follows :
Square miles.

Great Britain.................. e ieeeeiicieereeiaeieeas 3 987,512
France. . .....ciit @ tiiiiiiiiee tertreenreanainenee.es.2,936,563
Germany 1,020,070
Russia 265,381
United States 160,601
Netherlands .....ociveivuee it tiittviniiriienennnnnn. 123,677
Portugal 96,605
Spain 79,911

According to The Medical Record. the death rate
for consumption in the State of New York, for the first
eight months of 1899, showed. an increase over the
same period in 1898 of 669. Should this rate of in-
crease prove to have continued the remaining four
months, when the statistics have been compiled, the
increase in 1899 will be about 1,000 deaths, and will
reach 14,000 deaths from pulmonary tuberculosis in
the year. the highest rate ever known in the State. Dr.
John H. Pryor favors the appropriation by the Legis-
lature of $200,000 for establishing a State sanitarium
for incipient consumptives, believing that in caring
for them at the proper place and time until they are
well or improved, they can be saved.

We have received the first Annual Report of the
New York State College of Forestry, for 1898, which
contains full information regarding the valuable work
which has been carried on. A demonstration area to
be set aside for the use of the Colleze in the Adiron-
dacks was selected by Prof. B. E. Fernow, the Director
and Dean of the New York State College of Forestry,
after a careful inspection of the available sites, but
it has not as yet been turned over to the College.
It is estimmated that between 1,000,000 and 2,000.000 feet
of logs, and 5,000 to 10,000 cords of wood will be the
actual growth to be cut annually off the 30,000 acres.
Prof. Fernow desires an appropriation of $30,000 to
promote the work. It is intended to manage the pro-
perty for financial results as well as forr demonstration
of sylvicultural methods.

It has been suggested that copper-plated zinc be
used for photo-engraving. It is fully equal to cop-
per, and the copper-plating costs very little if done
on a manufacturing scale. The zinc plates are care-
fully cleaned with potash to remove all traces of
grease and they are connected to the cathode in an
alkaline depositing bath, plain copper plates form-
ing the anode. After five minutes the plates are
rvemoved and polished with whiting. They are then
transferred to an ordinary depositing bath and al-
lowed to remain for four minutes. On removal the
plates are again polished with whiting. A fish glue
sensitive coating is used on the copper plates, and
after development, as usual, a 40 per cent solution of
ferric chloride is employved for the first etching, two
minntes being allowed ; the copper fili: being thus dis-
solved, the etching is continued with 3 per cent nitric
acid.

Tbe total, not including Egypt nor -
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Engineering Notes.

It appears from British consular reports that Moroc-
co offers a considerable field for the engineer. There
are at present no roads, railways, telegraphs, canals
nor harbors.

American locowmotives are used on the Bombay,
Baroda and Central India Railway. The extent to
which American locomotives are being used abroad
does not fail to awake voices of anguish among the
foreign press.

The New York Railroad Cominissioners, who have
been testing the efficiency of various forms of brakes
for use on street railway cars, finished their tests on
November 23. A report on the twenty-one devices
submitted will be made public in the course of a
month.

On December 9, over 160 feet of the Place de
I’Etoile fell down into the Metropolitan Railway tun-
nel. A number of trees were also carried away. Somne
fear has been felt for the Arch of Triumph. It is
thought that the work of the underground railway
which crosses the square may endanger it.

The South Kensington Museum is constantly adding

to the collection of scientific instruments and models
of old-fashioned machines. We learn from Industries
and Iron that they have now made a large number of
additions of modern machinery and tools such as a
coal gas purifying house, a Belleville boiler, a launch
engine, water-tube boilers using liquid fuel, a trans-
former, steamn turbine, etc. Many of the machine
models are shown in motion.

The first Bessemer rails ever made were rolled in
1856, and analysis shows that they had the following
composition : Carbon, 0°08 per cent ; silicon, traces;
sulphur, 0:162 per cent: phosphorus, 0'428 per cent;
arsenie, traces; manganese, traces; iron, 9933 per
eent. At that time the pernicious influences of sul-
phur and phosphorus were not known, and as the
behavior of the rails was unsatisfactory, their manu-
facture was abandoned, and not resumed till 1864.

An imposing monument surmounted by a bronze
statue, erected to Ferdinand de Lesseps at Port Said,
was unveiled on November 17. It was the work of
the French sculptor M. Fremiet. It stands on a small
artificial island at the entrance to the harbor, so that
it comes into view immediately one approaches the
roadstead. The statue is nearly 20 feet high. In one
hand it holds a map of the Isthinus of Suez and with
the other hand it points to the entrance of the Canal.

Locomotives were built for English railroads in 1840
in the shops of William Norris & Company, which now
form a part of the Baldwin Works. Four locomotives
were built to work the Lickey incline of the Birming-
ham and Gloucester Railway, now a part of the Mid-
land system. The engines weighed 21,500 pounds and
the drivers were 48 inches in diameter. One of the
four is said to have hauled a train of loaded wagons
weighing 74 tons up a grade of 27 per cent at a speed
of 934 miles per hour.

There were at the close of 1896, 2,284 miles of railway
owned and operated by the Swedish government.
There are 7,820 persons emploved during the brisk sea-
son, and the rolling stock consists of 502 locomotives,
428 baggage cars, 892 coaches, 3 dining cars, 45 postal
wagons, 6 combined coaches and bhaggage wagons, 21
prison vans and 12,161 freight cars. It is a curious
fact that 30 deer were struck by trains, while only
6 horses and 18 cows were killed and injured in the
same period.

A Birmingham company of railway coach builders
are now constructing a hospital train composed of
seven ambulance coaches and another concern is build-
ing a number of steel-plated rail way bogie vans. They
are plated internally and externally with Siemens-
Martin steel. While they are not strictly speaking
armored cars, they are fireproof and would stand a
considerable assault. 'I'he cars are painted and stained
to resemble teak, the wood of which the other carriages
used on the Cape lines are now made.

The army transports ‘‘Logan,” ‘‘Meade” and
“*Thomas ” are model vessels for the carrying of troops,
and they have an aggregate capacity of 5,000 officers
and men. The fittings on all of themn are most elabor-
ate, and on the ‘‘Logan” include folding metallic
bunks, supported by steel tubes and arranged three
in a tier. Shower baths and a refrigerating apparatus
for preserving fresh meat for issue en route are pro-
vided. A meat-chopping machine is operated by elec-
tricity and it has a capacity of 500 pounds per hour.

Special varnish for aluminium is made by soaking
100 parts of gum arabic in 300 parts of liquid am-
monia. Thisis heated about an hour and then allowed
to cool and the varnish is ready for use. The alumi-
nium to be coated is cleansed with soda and allowed to
dry in a warm place, and after having covered the sur-
face with the varnish it is heated in a furnace to a tem-
perature 300° Centigrade for a short time. After cover-
ing aluminium with a coating of this varnish, it can be
painted and polished without any fear of scaling off or
ciacking.
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Electrical Notes.
The Baltimore Fire Department is to have a search
light similar to the ones which are being made for New
York for use in fires.

Abyssinia has a telephone line 300 miles long con-
necting the capital and the important city. It was
constructed by a Franco-Russian company.

The largest stationary steam turbines in the world ar
being built by the firm of C. A. Parsons & Company.
for a municipal lighting plant at Elberfeld, Germany.
They are 1,400 horse power each. )

Ten thousand horse power will be transmitted from
Garvin’s Falls, fifteen miles from Manchester, N. H.,
to that city for lighting, power and street railway busi-
ness. The water power isone of the finest in New
England. and the new enterprise can hardly fail to be
successful.

Twenty-five fire alarm boxes have been put into use
in New York citv as an experiment, and if their opera-
tion proves successful the same apparatus will be gene-
rally adopted. The boxes are arranged so that two or
wore alarms may be sent simultaneously over the same
circuit without causing confusion, and each alarm will
be recorded at fire headquarters. With the present
system, when two alarins are sent in over the sawe cir-
cuit, confusion and delay often result.

An American company has been awarded the con-
tract for the supply of all the trolley, feed and span
wires for the equipment of the lines of the Havana
Railway Company. The concession to convert the
principal existing horse and steam tramways in Ha-
vana into electrically-equipped roads has also been
granted. There are 54 miles of road in all. The feed
wire will cost not less than $200;000. It avill be the
largest export contract for electrical wire ever placed
in this country ; 2,200 iron trolley poles have been
ordered at a cost of $85,000. According to The Ameri-
can Kxporter, the Havana company has also ordered
sixty carloads of terra cotta conduit in this country.

Wireless telegraphic cominunication will be estab-
lished between five of the Hawaiian islands by an
Aunlerican company. Although many engineers re-
garded the connection of the five islands by cable as
impracticable on account of the coral reefs, an Ameri-
can company had, says The Electrician, about decided
to attempt it, as the needs of telegraphic communica-
tion had grown most urgent. On hearing of the re-
markable success of the Marconi system, the company
investigated 1t and found that it would cost much less

. and be more practical in many ways than a cable. A

regular telegraph business will be done by the com-
pany, installing the wireless system. The distance
over which communication will be established will
vary from 8 to 61 niles.

A correspondent of The American Electrician re-
cently made use of some telephone apparatus for an
alarm system. A bank vault was connected with a
room of one of the officials in the same building, so
that anyone attempting to enter when the switches
were on would turn in an alarm. Inthe vault is a very
sensitive telephone transmitter, the primary current of
which is controlled from the receiving end. At the re-
ceiving end is a complete telephone and the necessary
switches. When an alarm comes in, the person at the
receiving end allows the current to pass through the
primary of the induction coil of the vauit transmitter
and with his receiver ecan hear distinctly the slightest
noise in or near the vault. With the aid of this sys-
tem it is positively known if the vault is being tam-
pered with before the police are summoned.

The ordinary method for the preparation of chromic
acid to be utilized as oxidizing agent is the following,
says The Trade Journals Review. Chromium sulph-
ate is decomposed with lime, and the resulting paste of’
limme, gypsum, and chromium oxide heated to red glow.
The chromate of lime thus formed is treated with so-
dium sulphate, which yields soluble sodiumn chromate
and gypsum. To Jiberate the chromic acid we have
again to add sulphurie acid, which is bound by the
lilme, yielding more valueless gvpsui. In several elec-
trolytic processes the chrominw salt is treated with
caustic soda ; but the electrolysis again yields sodium
chromate, sothat boththe soda and thesulphuric acid
are practically wasted. The Farbwerke, late Meister,
Lucius and Briining, have now worked out, on a large
scale already, a new, less wasteful process. They start
from a solution .of chromium .sulphate in sulphurie
acid and fill both the anode and the cathode compart-
ments with that solution. On the anode, chromic acic
is liberated, on the cathode, hydrogen ; in the former
compartment the sulphuric acid concentration increas-
es, in the latter it decreases. The anode lye can at
once be emnploved for oxidation ; during that reaction
it is reduced to chromic oxide, which is returned to
the cathode compartment, while the former cathode
lve is transferred into the anode chamber. Thus a
continuons process takes place. The decomposition
requires 3'5 volts and a current density of 300 amperes
per square meter. The electrodes are of lead, and the
temperature of the cells is raised to 50° Cent.
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JOSEPH HENRY,

BY CUYLER REYNOLDS.
Owing to Joseph Henry’s position in the history of
American science, it bas been deemed advisable by the
citizens of Albany fittingly to celebrate the anniversary

JOSEPH HENRY.

of his birth on December 1%, as he was born in that
city one hundred and two years ago. A few years from
now all evidence will be either hearsay or that which
is contained in books. To-day there live a few who
recall him as he was far back in the century, when as
a vigorous young man with residence in Albany, N. Y.,
he astonished the world by the success of some of his
greatest works.

Few men of his tine have been so active as was
Henry during three quarters of a century. When
contemplating the long list of inventions, most of them
world famous, placed to his credit, it is cause for
wonder, intermingled with admiration, that one man
was able to do so much and do that remarkably well.
Faraday’s experiments in electricity established his
name, never to be erased from the roll of great men ;
but one finds in reviewing the life-work of Henry
equally as many and as valuable inventions, or more
properly speaking additions to the sum total of scien-
titic knowledge of the world, the produet of a wonder-
fully organized mind. There were bright minds here
and there, in Great Britain, France, Germmany and
Italy, at work upon similar lines of scientific develop-
ment. Each made discoveries of great value, but the
sense of satisfaction must be great to-day to every
American to read that Henry autedated each of them.
They worked until they produced something new, but
Henry was like the combination of all of them, and,
moreover, preceded them in each case. A report com-
ing from Europe, by slow process in those days when
there was limited interchange of thoughts between
two continents, of some striking invention would be
-t hy the printed paper on the saime subject from
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Henry, showing that none could equal him in his
march.

Prof. Joseph Henry was born in Albany, N. Y., De-
cember 17, 1797, and spent the greater part of the first
thirty-five years of his life there. It was there that
he attended school, in the Albany Academy, organized
in 1813, being one of the 92 pupils first enrolled. His
grandparents on both sides came to this country fromn
Scotland, landing on June 16, 1775, the day befor.
the battle of Bunker’s Hill. When seven years
old he went to Galway, Saratoga County, to reside
with his maternal grandmother, and he continued
there some time, as his father died before he could
make any other arrangements for young Henry’s
future. He was sent to the district school, where
Israel Phelps was master, and at ten entered the ser-
vice of Mr. Broderick in his village store, but through
the latter’s kindness was allowed to attend afternoon
sessions of the school.

‘When fifteen years of age he returned to Albany to
enter a watchmmaker’s shop. Strange as it may seem
to those who realize how modest and retiring was his
character in later years, he shortly gave way to the in-
clination, aroused by attending his first play on a
visit to Albany, and cast his lot with theatrical
people. For this he spent all his spare money and be-
came an expert in preparing stage mechanisin. Per-
haps this was but a second stepping-stone toward the
combining of materials in scientific instruments. He
joined the private theatrical association in Albany
styled ‘“The Rostrum,” and the originality of his
scientific effects gained somewhat of a reputation for
him. When the watehmaker left Albany young Henry
had free rein to follow his vocation, dramatized a tale
and produced a comedy. What a contrast to his other
papers for fifty
years after! A
second acci-
dent, but this
a physical one,
confined him
to the house,
where he con-
tinued his ac-
quaintance
with books.
These were
p hilosophical
works which
he took up,
and they pro-
duced a train
of thought
that effaced
recollection of
the stage. It
was then the
serious think-
ing of his life
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Prof. Henry’s home was No. 105 Columbia Street.
The location is within sight of the new Capitol, per-
haps 300 yards distant. It struggled hard apparently
to survive its century of usefulness, for the old house
was torn down this centennial year after appearing for
ten years in most dangerous condition.

Among Henry’s early friends were Hon. George W

INDUCTION COILS USED BY HENRY TO INVESTIGATE
THE DISCHARGE OF LEYDEN JARS. PRINCETON
UNIVERSITY MUSEUM,

Carpenter, Dr. Philip Ten Eyck, Thomas Hun, M.D.,
and Orlando Meads. Carpenter was atfirst a student
under him, then, in 1828, when seventeen years old,
first assistant engineer in the United States service, and
in 1830 a tutor in the Academy. He not only helped in

commenced
and marked his
conming to the
Academy as an advanced student under Dr. T. Romeyn
Beck ; but he was obliged to pay his way by teaching
in a distriet school. Then he became an assistant

in the Academy, and again

0 SOARE 0N Ve il

a private tutor in the family
of Gen. Stephen Van Rens-
selaer. In 1826 he was en-
gaged in a surveying expedi-
tion under the State, and laid
out a road through the south-
erncounties. Had the appro-
priation for continuing simi-
lar work passed, Henry might
have continued as a success-
ful surveyor ; but it did not,
and this brought him to the
turn in the road again that
led to success as a scientist.

matics and natural philoso-
phy in the Academy offered
was accepted, and his re-
searches dated from that
time. He associated himself
with the Albany Institute
while a tutor in Gen. Van
Rensselaer’s family, the latter
being the president of the
. Institute, and Henry’s first
paper, presented October 30,
1824, when he was 26 years
old, was : *“On the Chemical
and Mechanical Effects of
Steam.” - He illustrated this
by apparatus prepared by
himself. He demonstrated a
striking paradox, that the
jet of steam will not scald the
hand at a preseribed near dis-

PROE. HENRY'S HOME IN ALBANY, 1832, RECENTLY DEMOLISHED.

tance from the jet, provided
the steam be sufficiently hot.
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THE FIRST MAGNETS WITH

The vacant chair in mathe-

SEVERAL LAYERS OF INSULATED WIRE, 1828.

preparation of the apparatus for the test of the tele-
graph, but was one of that select group present when
the demonstration was made. Mr. Carpenter is still
living, and resides in Albany ; sound in body and in
mind, although in his eigthy-ninth year. He states
from personal knowledge that it was in the northwest
corner of the basement of the Academy that Henry had
his laboratory. The first experinents, however, were
conducted in a room up stairs. The wire was strung
about the ceiling of this room, and in one window was
placed the apparatus, consisting of magnet and small
bell. Many wrongfully suppose, from historical ac-
counts, that it was the tinkling of this bell that thrilled
the audience, certainly a gathering not appreciative of
what was being manifested, but the bell itself did not
move. It has a brass clapper, but the sound was pro-
duced by the striking of a steel rod against it. This
little bell that played so important a role is now owned
by Miss Caroline Ten Eyck, of Albany. g
This bell measures 13§ inches in height, and 134
inches in width at the mouth. It served as a part of a
sounder, and as Mr. E. N. Dickerson remarked some
yearslater in a lawsuit, ‘‘ the thing was perfect as it camne
from its author, and it has never been improved from
that day to this as a sounding telegraph.” More strik-
ing still was the remark that the idea of Morse of im-
pressing an alphabet upon strips of paper was aban-
doned. and people have gone back to the way Henry
demonstrated it in the Academy that day, reading the
signals by sound. This test was made in 1830. VYvhat
led up to this discovery was his experiment witiy mag-
nets. He commenced the study in 1828, exhibiting be-
fore the Albany Institute a small-sized electro-magnet
closely wound with silk-covered copper wire (see engrav-
ing). The former plan had been to insulate the bar or
core. By his compact method he obtained more turns,
which were also more nearly at right angles with the
magnetic axis, and thereby gained greater power. To
Henry the world is indebted for having first construct-
ed the magnetic ‘‘ bobbin” which has come into uni-
versal use in electro-magnetisin. In 1830, assisted by
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Dr. Ten Eyck, he tried larger hars of soft iron, and
about one he wound 540 feet of copper wire in nine
coils of 60 feet each, which coils surrounded the branches
of the horseshoe. By properly connecting the pairs of
wires he obtained a wonderful increase in power. This
magnet was suspended in a rectangular wooden frame.
The lifting power was 650 pounds and only a single bat-
tery was used, consisting of two concentric copper cylin-
ders with zinc between, the zine surface measuring only
2 of a square foot, with only a half pint of dilute acid.

Evidently Henry was aroused to make researches by

BELL USED IN THE FIRST TELEGRAPH EXPERIME(IT,
1830. ACTUAL SIZE.

the strong desire to expound before his class more than
was contained in the text books. The late Prof.
James Hall, the renowned geologist, attests what has
been said about the invention of the telegraph from
his own experience, in the following words, after de-
scribing the arrangement of the circuit :

‘ And at one termination of thig, in the recess of a window, a bell was
fixed, while the other extremity was connected with a galvanic appara-
tus. You showed me the manner inwhich the bell could be made to
ring by a current of electricity transmitted through this wire-,and you
remarfzed that this method might be adopted for giving glgmﬂa. by the
ringing of a bell at a distance of many miles from the point of its con-
nection with the galvanic apparatus.”

It is entirely unnecessary to indulge in discussion of
the precedence of the Henry and Morse early develop-
ments of the telegraph, for the matter was decided by
a comittee of the Smithsonian Institution, whose
business it was to investigcate and which determined
that Henry was the originator, and
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first message was sent. The success led to many in-
ventions all over the country, and they to many law-
suits brought by and against Morse. These brought
out the priority of claims, and rivalry between Morse
and Henry was engendered. Henry was defended by
the Regents of the Smithsonian Institution, who certi-
fied to the priority of Henry’s researches and indorsed
his claims, which were:

* 1. Previous to my investigations, the means of developing magnet-
ism in soft iron were imperfectly understood, and the electro-magnet
which then existed was inapplicable to the transmission of power to a
distance. 2. I was the first to prove by actual experiment that i order
to develop magnetic power at a distance, a galvanic battery of intensity
must be employed to project the current through the long conductor,
and that a magret surrounded by many turns of one long wire may be
used to receive the current. 3. I was the first actnally to magnetize a
piece of iron at a distance, and to call attention to the fact of the ap-
plicability of my experiments to the telegraph. 4. I was the first to
actually sound a bell at a distance by means of the electro-magnet. 5.
The principles I had developed were applied by Dr. Gale to render
Morse’s machine effective at a distance. The results here given were
among my earliest experiments, in a scientific point of view considered
then of much less importance than what I subsequently accomplished ;
and had I not been called upon to give my testimony in regard to them,
I would bave suffered them to remain without calling public attention
to them, a part of the history of science to be judged of by scientific
men, who are the best qualified to pronounce upon their merits.”
(Smithsonian Report for 1857.)

It was Henry who explained the difference between
‘‘intensity ” and ‘‘ quantity ” to Morse, and L. D. Gale
testified that he saw the imperfection in Morse’s work
and advised him that—

** The sparseness of the wires in the magnet coils and the use of the
single cup battery were to me, on the first look at the instrument, ob-
vious marks of defect, and I accordingly suggested to the professor,
without giving my reasons for so doing, that a battery of many pairs
should be substituted for that of a single pair, and that the coil on each
arm of the magnet should be increased to many hundred turns each ;
which experiment, if 1 remember aright, was made on the same da
with a battery and wire on hand, furnished, I believe, by myself, and 1t
was found that while the original arrangement would only send the
electric current through a few feet of wire, say 15 to 40, the modified
arrangement would send it throngh as many hundred. Althongh I gave
no reasons at the time to Prof. Morse for the suggestions I had pro-
posed in modifying the arrangement of the machine, I did so after-
ward, and referred in my explanation to the paper of Prof. Henry in
the 19th volume of the American Journal of Science, page 400 and on-
ward. . . At the same time I gave the suggestions above named,
Prof. Morse was not familiar with the then existing state of the sci-
ence of electro-magnetism. Had he been so, or had he read and ap-
preciated the paper of Henry, the sn%gestions made by me would
naturally have occurred to his mind ae they did to my own. . . Prof.
Morse professed great surprise at the contents of the paper when I
showed it to him,” '

There is no question regarding the serious handicap
placed on Henry’s labors through lack of funds. This
did notso much affect the needful purchases for science,
which were, however, a tax; but cramped the time
which he could devote to research. In both ways the
remedy was advantageously found in one who was his
most intimate friend during the timme thathe was work-
ing in the Albany Academy. This man was Dr. Philip
Ten Eyek. The friend relieved Henry of the labor of
making many of the parts of the now famous telegraph
machine, supplying them from his own purse and con-
tributing to Henry’s curtailed time by working in the
basement while Henry attended to his classes on the
main floor above. So indefatigable was Dr. Ten Eyck
in collaboration with Henry that it would be negli-

more forceful even than this is what
Morse said regarding how he com-
menced his experiments three years
later than Henry’s practical de-
monstration.

Morse’s telegraphic apparatus
lacked the powerful magnets that
Henry invented. It was shown in
court that his invention, embrac-
ing his system, would have failed
had not Henry’s invention in this
line helped him to surmount the
difficulty. Morse, having worked
out a practical telegraphic system,
has been given credit in the popu-
lar mind for the whole, but the
work accomplished by Henry made
it possible for Morse to render his
system practicable. In spite of the
rivalry between the two inventors
and all that was said at the tine in
disputing the claims of priority for
the two by their supporters, Henry
brightened Morse’s darkest hours,
between 1839 and 1843, by encourag-
ing him, which goes to prove that
Henry was satisfied with discovery,
and was only too glad that others
might benefit pecuniarily. The
letter that Henry wrote to Morse
refers to a prospective test of the
latter’s invention in practice by a
line of forty miles, connecting Balti-
more with Washington :

* Princeton College, February 24, 1842.
My Dear Sir: Iam pleased to learn that
you have again petitioned Congress in refer-
ence to your telegraph; and I most sincerely
hope you will succeed in convincing our Re-
presentatives of the importance of the in-
vention. . . Science is now fully ripe for
this application, and I have not the least
doubt, if proper means be afforded, of the
ggrfect success of the invention, With m
st wishes for your success, I remain wit|
much esteem, Yours traly,

‘*Joseph Henry.”
In December, 1842, the sum of
$30,000 was appropriated, passing
the House of Representatives on
February 23, 1843, and the Senate

on March 3. The four wires were
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gence whenever speaking of the work of those days
and the invention of the telegraph to omit his name;
and though much thought in solving the wonderful
problem came from the former, the doctor friend
never uttered any detraction from the fame of Henry.
The participation of Ten Eyck was so prominent and
is made to appear so authentic from many sources that
the two names must continue to be interwoven in the

JAR, WITH TINFOIL SPIRAL, USED BY HENRY TO
PROVE THE INDUCTION OF THE STATIC DIS-
CHARGE. PRINCETON MUSEUM,

telling of what was done. Dr. Ten Eyck was selected
to take Prof. Henry’s place when he resigned in
November, 1832, to accept the professorship of natural
philosophy in the College of New Jersey at Princeton.

**In 1837 Prof. Henry visited Europe, the object of this trip, as stated
in his own words, being : 1. The formation of personal acquaiutance
with men of science which may be the basis of future correspondence
on scientific subjects. 2. The study of the modes of iustruction in
science. 3. The methods of making original researches in the differ-
ent branches of science. In short, to make such attainments as may
be useful either in the way of my duties as an instructor or in reference
to my own researches and which cannot be obtained from books.

** As I feel congiderable strength on some subjects of science. I ghall
not be ashamed to show my ignorance on others by asking questions
even of an elementary nature.'*

While in Europe he had many delightful inter-
views with Faraday, profitable and
pleasurable conversations to both.
With Wheatstone, who was then
professor of experimental philoso-
j phy in King’s College. he talked of
|  magnetic circuits. In Paris he met
Gay-Lussace, Arago, Biot, Becque-
rel, and De la Rive, and on his
travels Dr. A. Dallas Bache (died
1867) proved a valued companion.
Dr. Bache’s father, Richard, was ::
son of the only daughter of Benja-
min Franklin. At Paris Henry was
unable to speak the language, but
he met there, studying medicine in
the Latin Quarter, Thomas Hun,
M.D., of Albany (1808 — June 3,
1896), whom he knew well at the
Academy, and he acted as an inter-
preter. To this day it is quoted
that Hun, although a prominent
physician, 'was proud to style him-
self ** Mouthpiece of his Majesty.”

Henry was ever weighing his mo-
ments, that he might yield the
greatest profit to science. Strange-
ly indeed, while he knew he had
| rewarkable ability, it cannot be
pointed out that he ever so de-
clared himself vauntingly.

He was obliged to earn a liveli-
hood, and this he considered as a
millstone. It was, during the early
vears of his life, like so much work
before play, his play being deeper
work than ever. When new posi-
tions were offered to him, he did
not think what advancement in
fame attached to them or what the
financial gain might be, but onl
|  howmuch time he would}have for
his precious researches after he had
each day fulfilled the quota of work
to supply the body with food. If
the new position might place him
in ease, yet rob him of hours for
scientific study, he could not see
how he should better himself by
accepting the offer.

ST L]

extended, and on May 24, 1844, the MAGNETIC-APPARATUS MADE BY HENRY, NOW IN THE SMITHSONIAN INSTITUTION, Even at so youthful an age as
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that of his election to fill the chair of Natural Philo-
sophy at Princeton (November, 1832, aged 35), he was
regarded as the leading man of science in Awmerica.
Prof. Benjamin Sillinian, of Yale, in urging his appoint-
ment wrote : ‘‘Henry has no superior among the scien-
tific men of the country ;” and Prof. James Renwick,
of Columbia, added: * He has no equal.” It is need-
less to say his election was unanimous and Princeton
was the gainer. So varied was his learning that in 1833,
while Dr. Torrey was in Europe, Prof. Henry filled his
chair of chemistry, mineralogy and geology, and sub-
sequently he lectured on astronomy and architecture.

Here he even found time to make researches in the
college laboratory, constructing an original form of
galvanic battery, so arranged as to bring into action
any desired number of elements, from a single pair to
eighty-eight.

His studies brought about discoveries in electrical
self-induction, combined circuits, oscillation of electri-
cal discharge, on ¢*a simple method of protecting from
lightning, buildings covered with metallie roofs,” mole-
cular physies, simuple formms of heliostat, phosphoro-
genic emanation, relative heat-radiating power of solar
spots, phenomena of fluorescence, electricity obtained
from a small ball filled with water and heated by a
lamp, new method of determining the veldeity of pro-
jectiles, souorous flames passing into a stove pipe,
flow of water jets under varying conditions, rela-

Scientific Jmevican,

The fig industry continued to be a failure until the
Agricultural Department at Washington sent Mr.,
Walter T. Swingle to the countries bordering on the
Mediterranean to look up the industry to see what was
needed to make a success in California. He came to
the conclusion that the blastophaga was the true
means for the successful cultivation of figs, and he sent
some 300 capritigs (the uncultivated malefig) each fruit
containing many of the blastophaga. They were
wrapped in ten different packages of thirty each and
were sent at different seasons of the year. Most of
these shipments arrived safely at a fig ranch in Fresno
and were at once hung up on various fig trees. In
due time the flies hatched out and proceeded to enter
the Smyrna figs, or rather the figs on the trees grown
from cuttings which were imported from Smyrna.
The result is there will be this vear for the first time
in the history of the State, a full crop of Smyrna figs.
The caprification is necessary to the maturing of the
fig, ascan be proved. At Smyrna the people gather
the caprifigs, which grow wild in the mountains. and
attaching sticks to them throw them among the foliage
of the trees, the sticks lodging in the branches and
holding the caprifigs among the fruit.

The principle involved is very simple. The fig
flower depeuwus upon insects vo fertilize it, a8 do a
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impart to the edible fig different flavors ? What varie-
ties of the caprifig go with particular varieties of the
edible tig, etc. ? The trees are extremely hardy, and no
horticultural industry in the State would be more
profitable than fig raising if it could be made a success.
There are about seventy-five known varieties of the
caprifig. Only a few of these are in California. As
rapidly as possible the flies are being acclimated, and
they will be spread broadcast over the State, being
placed upon ranches. By this means, if the colony ia
one part of the State should be destroyed, a new supply
could be had.

The Scientific American Supplement.

Now that the subscriptions of many of our patrons
are expiring, we wish to call attention to the advan-
tages which our readers will secure by reading the
SCIENTIFIC AMERICAN SUPPLEMENT. This journal
was founded in 1876, with a view to giving an oppor-
tunity for the publication of many long articles, work-
ing drawings, notes, sketches of travel and exploration,
ete., which could find no place in the SCIENTIFIC
AMERICAN proper, and while both these papers are en-
tirely distinet, one is truly the com plement of the other,
and those who receive both papers can be assured ‘of
keeping in close touch with what is going on in the

scientific world. The SUPPLEMENT publishes

tive angle of vision formed by a moving body, or-
ganic dvnamics, derivation of species and affilia-
tion of specific forms, limit of perceptibility of a
direct and reflected sound, the thermal telescope,
electric engine, which was the forerunner of the
great principle we now enjoy so extensively in the
motors of various kinds.

The Act of Congress, approved August 10, 1846,
established the Smithsonian Institution for pro-
motion of science, employing the liberal bequest
of James Swithson, of London. Henry was made
its first secretary, December 3, 1846, and actual
director. He was afraid that his duty to the In-
stitution would prevent him from making further
research as at Princeton, and he questioned
whether: **If I go, I shall probably exchange
permanent fawme for transient reputation,” mean-
ing that fame signified material gain for the scien-
tific world. But Le found the work so compatible
with his ideas that in 1847 he declined a call to
the Professorship of Chemistry in the Medical De-
partment of the University of Pennsylvania, de-
spite the urging of his friend Dr. Robert Hare and
the salary, more than double that he was receiv-
ing at Washington.

He brought his scientific service to the use of
the light-house board, geological, meteorological
departments, and aided in establishing observato-
ries. How he could find the time, it is hard to say.

Late in life (1875-77) as chairman of the com-
mittee of experiments of the United States Light-
House Board, he conducted half a hundred ex-
periments, and some of the nature that reasonably
lead one to suppose that had he continued to live
a little longer, he, with his mind well furnished
with electrical data, would have given us the
wireless telegraph. Through his efforts he secured
to the government the free use of the Atlantic
cable for transmission of in.portant dispatches re-
garding astronomical discoveries, and the Royal
.Geographical Society passed a resolution of thanks
in recognition of the good service. London also
honored him in the *‘ freedom of the city ” on his
visit, and three steamship companies asked the privi-
lege of conferring free transportation.

Joseph Henry died May 13, 1878. Fitting memorial
exercises were held in the hall of the House of Repre-
sentatives, Vice President Wheeler presiding, and ad-
dresses were given by several prominent men.

California Fig Culture.

Although California has often been called the land
of the orange and the fig, there have been, in fact, very
few figs grown in the State, and these have been of a
poor quality. According to The New York Evening
Post, from which we glean our facts, more than sixty
varieties have been, from time to time, introduced
from various parts of the world and carefully nurtured
and planted at the experiment stations, only to de-
monstrate that they would not bear in the United
States, or at least in California. Only the White
Adriatic and the Black Mission are relied upon to pro-
duce crops. The Mission fig, like the Mission grape,
was introduced from Spain by the early Franciscan
friars, and their successors have been able to add only
one species to the fig culture in Califernia, and that is
the White Adriatic. Neither of these figs is very
satisfactory, and they do not offer much competition to
the Smyrna fig, the importations of which amount to
$2,000,000 per annum in value. Cuttings of Smyrna
figs were brought into the State direct from Smyrna
in the latter part of the eighties, and the cultivation of
the fig was attempted without the aid of the fly called
“blastophaga,” which assists in the maturing of the
figs.
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each year 2,500 articles and notes varying in
length from a few lines to many columns. These
articles are illustrated each vear by over 1,300
illustrations. One of the most valuable features
of this unique periodical is the series of lectures
and addresses which are given both at home and
abroad. A stenographer with scientific training
attends many of the most important lectures
which are delivered in the United States, and
makes careful stenographic reports exclusively for
the SCIENTIFIC AMERICAN SUPPLEMENT, which
reports are in turn revised by the lecturers them-
selves, and, when necessary, are adequately illus-
trated from sources available only to the authors.
These lectures are published weekly during the
season, and in the present year no less than 140
addresses have been printed in the SUPPLEMENT,
many of them being illustrated. It should be
remembered that there is a certain class of litera-
ture which does not get into book formn for many
years; we refer exactly to the kind of information
which is given in these lectures. The professors
and scientific men who give the lectures do not
have time for book writing, and for this reason the
value of these lectures, which represent their best
thoughts and efforts, will be patent to all. The
shorter notes are selected with particular refer-
ence to the needs of the readers of the SUPPLE-
MENT and are on all subjects. A column of
* Selected Formule™ gives directions for making
modern preparations of all kinds and is a most
valuable feature. ‘‘Trade News and Notes” is a
column of selections from German technical
papers which are exclusively published in the
SUPPLEMENT. A page of Trade Suggestions from
United States Consuls enables the readers of this
paper to be kept informed of the condition and
wants of trade all over the world, and the reports
are published almost as soon as the daily ‘¢ ad-

¢ INTENSITY” MAGNET MADE BY HENRY IN 1829 TO DE-
MONSTRATE TELEGRAPHIC TRANSHISSION. PRINCETON

UNIVERSITY MUSEUM.

nuinber of vthers, among them being the orchid. The
fig itself is a sort of a pot of seeds, and flowers, the
flowers growing internally. In the Smyrna and in all
other edible figs, the flowers are female, and do not
secrete any pollen.

The caprifig is of a doubtful status. Somne botanists
regard it as the male tree of the fig, while others de-
clare it is not only an entirely distinet species from
any fewmale fig-tree known, but the probabilities are
that it is of a different genus. However this may be,
its flowers are all male—that is, all of its flowers that
the blastophaga permits to come to maturity. This
fly enters the fruit when the latter is very small, and
deposits its eggs in the flowers closest to the stem, fill-
ing the rows with eggs as high up as the center of the
receptacle. When maturity is reached, the flies are
ready to emerge, and the large end of the fruit being
then slightly opened, they make their way out. of the
fig through that orifice.

When the insect passes up—or rather down—through
the stamens of the male flowers, her hairy coat be-
comes loaded with the pollen which the anthers emit.
With this she flies out, and, becoming herself ready to
deposit, she seeks a new {ig, and either entering it
through a natural breech or boring her way in, she
seeks the flowers in which to insert her eggs. Once in
the fig the blastophaga never gets out, but dies there,
and is eaten by the eater of the fig. One fly finds the
cells in which it deposits none too numerous, for it
lays about three thousand eggs.

This branch of the industry opens many important
questions. Would different varieties of the caprifig
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Electriec Railroad Cars in Belgium,

A series of tests have recen:ly been carried out in
Belgium in order to demonstrate the practicability of
electrically-propelled cars on the railroad lines of that
country. The tests have been carried out by the rail-
road administration on the lines radiating frou Ant-
werp. There are at present five of these cars, which
are of some length and carry 75 passengers, with first
and second-class compartments. At each end of the
car is a glass protected platform for the motorman.
The accumulator system is used, and the car makes
the distance from Auntwerp to Brussels without re-
charging en route; the normal speed is 75 kilometers
per hour. The cars are of an elegant pattern, and the
construction is made as light as possible; they are
divided into compartments by lateral partitions, ac-
cording to the general European practice. These par-
titions are composed in the upper part of glass panes,
so that the lighting of the car will be well distributed
throughout. A powerful projector is carried in front,
which illuminates the road for a distance of 150 meters.
The administration, after a number of tests made
under practical conditions, are satisfied with the sys-
tem, and are preparing to double the number of cars in
the near future.

>0+

THE Westinghouse Company is constructing at thetr
East Pittsburg shops a 1,500 horse power gas engine,
It is 27 feet high, 12 feet 4inches wide, and 44 feet long.
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A NEW ROTARY ENGINE,

An ingenious rotary engine, in which the steam is
used expansively, has been patented by William F.
James, of Pheenix, Arizona Territory.

Fig. 1 of the accompanying illustrations is a per-
spective view of a compound engine ; Fig. 2 is a cross-
section, showing the cut-off valve and abutment;
Fig. 8 is a detail section, thowing the valve in a differ-
ent position.

The cylinder casing is provided with two recesses,
one of which serves as an exhaust-chest and the other
of which receives the abutment. The piston upon
which the abutment bears consists of a block, C,
secured to the outer surface of the piston disk so as
partly to close the steam space. Secured to the block,
C, is an inclined plate resting on the piston disk. By
placing packing plates between the inclined plate and
the block, C, the depth of the piston in a radial direc-
tion may be regulated. The abutment, 4, is hinged to
the outer casing so as to swing up or down in obedi-
ence to the action of the rotating piston. The abut-
ment is provided with an extension engaging the wall
of the recess ; the swinging movement of the abutment
is therefore limited. By this means the disk is relieved
of the pressure of the abutment without destroying
the steam-tight contact. A steam port extends
through the abutment and opens at the swinging
end so as barely to clear the wall of the steam
chamber. When the abutment is in the position
shown in Fig. 2, steam is admitted through ports in
the abutmen: recess. To avoid the jar due to the seat-
ing of the abutment upon the disk, a dash-pot is em-
ployed, entering a hole, B, in the casing.

In order to work the steain expansively, a rotary cut-
off valve is employed, which is geared with the piston
shaft. The gears are of such diameter that the valve
and shaft rotate synchronously.

By providing the engine with two or more cylinders
the pistons are placed oposite each other, so that there
are no dead centers.

It is the inventor’s intention to use his rotary engine
in connection with a novel life-boat which he has
patented and which we described in our issue of Octo-
ber 3, 1896.

>
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SOME OSTRICH STORIES.

The ostrich is a curious and remarkable bird, with its
enormous body, long legs and small head. The ex-
periences of the ostrich farmers, both in~ Africa and
America, are most interesting, and there are tales
without number of the strange antics of the curious
birds. Naturally the first thought which occurs on
seeing an ostrich is, How fast can it run? When feed-
ing, the stride is only from 20 to 22 inches ; when walk-
ing, but not feeding, the stride is 206 inches, but when
terrified the bird possesses wonderful sprinting quali-
ties and takes steps varying from 1144 to 14 feet. Tak-
ing 12 feet as the average, they would cover
about 25 miles an hour, but the stories of birds
traveling a mile a minute are open to question. Other
traits of which we are always hearing is their lack of
both suspicion and intelligence. Bushmen clothe
themselves in one of their skins, and under cover of
this go near enough to kill them with poisoned arrows.

When the bird considers that he has distanced his
pursuer, he often puts his head in the sand, thinking he
has thereby made himself invisible. Sometimes when

. hotly pursued he turns upon his enemies and gives se-
vere wounds with his feet. The habits of ostriches are
not particularly attractive. 'They eat fruits, game,
vegetables, leaves, tender shoots, insects, snails and
any other food that can be picked up, including all
kinds of indigestible substances, which they swallow
from stupid voracity. They are equally foolish about
laying their eggs; they often begin before the spot has
been fixed upon for the nest, and the solitary eggs are
often found lying forsaken all over the district fre-
quented by the ostrich. The nests are simnply holes in
the sand and vary from 3 toG feet in diameter. Inthese
are laid by a single bird, or many in company, from
twelve to fifty or sixty eggs. They are incubated by
night and left to the heat of the sun during the day.
The males assist in the incubation and also in taking
care of the young until they can provide for them-
selves. When the ostrich chicks are as big as a com-
mon fowl, they run with great rapidity.

Europeans do not care for the taste of the ostrich
eggs, but bushmen are very fond of them. They
weigh from two to three pounds and are equal to
twenty-four hen’s eggs. The flesh somewhat resembles
turkey, but is very tough. It will be remembered that
the ostrich has been known from remote times, and
their brains were ' served up as food on the tables
of the Romans, and are referred to even in the book
of Job.

Ostrich farming has already become a considerable
industry -in this country, as our readers will remem-
ber. Down in Florida, on an ostrich farn, there is an
ostrich which acts as watchman, and woe betide the
colored gentleman fond of taking fowls which do not
belong to himn. Such a person was nearly killed by
this bird while he was attempting to steal some pheas-
ants. This interesting bird, which has been dubbed

Scientific dmerican,

‘“ Napoleon,” patrols the camp every little while, giv-
ing at intervals a ery which may be said to mean ** All
is well.” If anything alarms him, he at once commu-
nicates it to his companions by a series of yells as he
advances to the attack. The Brooklyn Eagle recently
gave an interesting account of the method of proced-
ure of this bird.

When fighting, the ostrich attacks his opponent with
his feet with a series of lightning-like but terrific for-

i
[ TTITTITITO .

JAMES’

ROTARY ENGINE.

ward kicks. The power behind these efforts would
make any government mule die with envy, and when
it is known that the feet themselves are like ordinary
railroad spikes, and ostriches have been known to dis-
embowel a horse, it can be imagined what chance an
unarmed person would stand in a fight. ** Napoleon”
stands nearly 10 feet high and weighs over 400 pounds.
He is a bird of unusual intelligence, and during theday
he is violent enough for ordinary purposes. At night,
however, he becomes a true demon, and often his keep-
er is obliged to stand at a distance; and to see his
keeper force **‘Napoleon” back tohispenevery morning,
with a large fork, is one of the sights of the ostrich
farm. The enormous bird screeches with rage and
strikes out with his feet, all the while slowly giving
way.

One night those on the farm were awakened by a
wost terrific series of noises, Mingled with the roars of

THE OSTRICH AS A BEAST OF BURDEN.

‘“ Napoleon ” were the agonizing shrieks of a human
being. Rushing to the pens, the cause was soon dis-
covered. There, careening wildly, was a negro, and at
his heels followed ‘* Napoleon.” The sight waslaugh-
able had it not been of a rather serious order. The
ostrich would strike out and the negro would make a
zigzag run. In the bright moonlight the negro’s face
was blanched white with the fear of death, and his
cries for help moved even the hearts of the attendants
to mercy. Finally the negro reached the fence and
made an effort to getover butthe bird witha final effort
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~ immediately rushed away.
- slid safely to the ground after the first hundred yards
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struck him, and if the blow had caught the negro
squarely, it would undoubtedly have killed him. As it
was the blow was a glancing one upon the thigh,which
ripped it open and exposed the bone, and for a timne it
was thought the poor pheasant thief would bleed to
death. The fame of this episode has naturally caused
the pheasants’ quarters to be shunned by other depre-
dators, but notwithstanding this fact. ** Napoleon ”
still keeps guard, and the colored folk of the neighbor-
hood need not have any other lesson.

One of our California correspondents recently took
a photographer to the South Pasadena ostrich farm,
and after their views had been taken, it occurred to
him that a picture of himself on a full-grown, native
male ostrich would be interesting to the readers of the
SCIENTIFIC AMERICAN. He requested an attendant
to cateh a bird and cover his head with a sack, which
done he vaulted upon the creature. lmmediately the
photographer adjusted the camera and the attendant
snatched the hood from the head of the bird, which
The venturesoimne scribe

had been traveled. History records the fact that the
natives of Abyssinia frequently ride upon ostriches,
but it is not likely that this amusement will become
very popular on the ostrich farms of America.
- B ——————————————
Automobile News.

-In Dakota thrashing engines have been used to haul
several wagon loads of grain. As many as ten wagons
can be transported with the aid of a powerful traction
engine.

Fire Chief Croker, of New York city, has been using
a steam automobiie for going to fires. The results
have been so very satisfactory that the use of motor
vehicles will undoubtedly be considerably extended
in the Department in the near future.

It islikely that automobiles will be shortly permitted
to enter Druid Hill Park, Baltimore. The Park Com-
missioners recently took a ride in an electric vehicle to
observe its effect upon the horses. They passed about
400 teams during their ride, and only about 2 per cent
of the horses showed any fright, and even these were
easily controlled by their drivers.

The Cycle and Automobile show will be held at
Madison Square Garden during the week following
January 20, 1900. Nearly all of the space, even in the
galleries, has already been taken. In fact, it will be
ilmposgible to accommodate any more automobile con-
cerns that may desire to exhibit heavy vehicles, forany-
thing which is now given space must be light enough
to be carried up on the balcony.

An automobile fire pump is being tested in Paris.
The electric motors are operated by a storage battery,
and it is arranged so that the power can be changed
from the propulsion of the wagon to that of driving
the pumps. The cost of operating an electric cab in
Paris is, according to The Automobile, $3.97 a day.
The calculation is based upon the supposition that the
distance traveled per day is 37 miles, of which 9 are to
and from the depot and 28 on the trips.

At Alencon, France, motor carriages are used for city
ambulance work. The motor quadrieycle is coupled
to an ambulance carriage of the Lagogue pattern. Its
purpose is to go to the succor of some injured person
some distance from the town. The driver fetches the
doctor and places him comfortably on the front seat
of the motoeycle. On arriving at his destination, the
doctor imiuediately attends to the needs of the injured
person. If necessary the patient is placed in the am-
buiance-carriage, and all return with all possible speed
to the hospital.

The Current Supplement,

The current SUPPLEMENT, No. 1251, has many ar-
ticles of unusual importance. ‘Long-Span Bridges”
is the first installment of a valuable series forming an
address by Prof. W. H. Burr, of Columbia University.
It is fully illustrated. *“The Highest Aim of the
Physicist” is by Prof. Henry A. Rowland. **The De-
velopwment of Iron Manufacture in the United States
in the Past Seventy-five Years” is by John Fritz.
*The Rapid Seasoning of Wood Through Electricity "
is an illustrated article describing a new process.
« New Method of Designing Fabries” is a fully illus-
trated article dealing with Herr Jan Szczepanik’s re-
markable photographic process. It is accowpanied
by 40 engravings.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

TREE.-FELLING DEVICE.—EL1 BURKE, Tama,
Towa. The object of this invention is to produce a de-
vice for felling trees, which may be attached to a port-
able engine by which the necessary power is supplied.
The mventor has mounted a swinging arm upon the
engine, and upon this arm he has journaled a saw con-
nected by suitable power transmitting means with the
engine and movable in any direction desired.

HOOD FOR CACTUS-BURNERS. — LeEwis W.
SNOWDEN, Tilden, Tex. The hood is especially adapted
for use on a cactus-burner, which concentrates the flame
to any point desir:d and which can be securely held on
the vaporizing coil or detached therefrom. The hood
thoroughly protects the flame from wind, so that the con-
centration referred to can be eagily effected. The peculiar
formation of ribs on tke hood, so that they engage the
coll throughout its length, causes the hood to extend
some distance heyond the lower end of the coil and
forms a very hot furnace.

Mechanical Devices.

AUTOMATIC TYPESETTING. - DONALD MURRATY,
28 W. Fighth Street, Manhattan, New York city.
This ie an attachment for working a linotyre, a type-
setting machine, a typewriter, or any other key-
board machine automatically by means of a perfor-
ated paper tape. The invention's chief merits are
that it uses ordinary half-inch telegraphic tape, perfo-
rated as for automatic telegraphy, and that it does not
interfere with the ordinary operation of such machines
by hand. It provides a method of rapidly and cheaply
putting into type serial stories, special articles, tele-
graphic news distributed by syndicates and central news
agencies to newspapers, the required number of tapes
being perforated at one operation. The perforations being
arranged in a straight line, can be transmitted by tele-
graph. In fact, the inventor has succeeded in perfo-
rating the tape by telegraph at a distance of 1,000 miles
at the rate of 80 words per minute. A speedof 100 or
120 words over any telegraphic circuit will probably be
reached. It will hence be possibie to transmit news-
paper dispatches and set them up simultancously in type.
This development is rendered practicable by the facility
with which corrections and additions can be made as
the work of typesetting proceeds.

RECORDING APPARATUS.—EpwiN C. HEGAN,
Louigville, Ky. The invention provides a completely
autlo:atic apparatus arranged to furnish a full record in
writing on a tape of all the telegraphic work during a
given period, with the date and number of the circuit.
The apparatus is especially applicable to district tele-
graph.offices, fire-alarm and police statjons. The essen-
tial features of the apparatus are found in an actuating
device for the numeral wheels, which compriges a lever
operated by an electro-magnet and provided with a
pin. Hooks on a series of bars are adapted to en-
gage the pin. By means of a cam, the hooks of the
bars are allowed to engage the pin, one at a time. The
numeral wheels are turned from the bars when the latter
are actuated.

MITER BOX.—THEODORE BooTsMAN, Arctic, Wash.
This invention is an improvement on a similar device
patented by the inventor. The box is especially designed
for locking saw-guides at different angles and for holding
the guides at different elevations. In its essential feat-
ures the invention comprises a support for the work, and
a horizontally-swinging arm carrying saw-guides and
held over the support. A vertically-swinging gage bar
is arranged for locking engagement with -the arm.

Railway-Appliances.

CAR-TRUCK.-- ALEXANDER R. GREEN, Houston,
Va. The invention seeks to overcome the friction be-
tween the car-wheels and the rails in rounding curves,
due to the unequat length of the inner and outer raile. A
coupling device is provided, the outside of which is at-
tached to the car body and the inside to the frame of the
guide truck and sliding freely with it under the car while
. controlling the rotary motion of the front and rear trucks.
The axles are caused to assume the position of the radii
being passed, while the wheel-flanges strike the rails on
the tangent points of the curves.

Miscellaneous Inventions,

TEA-KETTLE.— WILLIAM McAUSLAND, Taunton,
Mass. The kettle is mounted on trunnion-bearings,
open on both sides so that the kettle can be entirely re-
moved, but is yet capable of being locked by a single
locking bolt and a single adjustment. For this purpose
the front trunnions have an upwardly-projecting and
overhanging extension, which, when the bearings are
open, allows the Kettle to be removed, and yet locks
the front bearings whenever the rear ones are locked.

FASTENING DEVICE FOR NECKWEAR.—
EpwARD McC. WickERsHAM, Phenix, Arizona. The
invention provides a shield for made-up ties, which
shield has means for fastening the made-up tie to a
collar-button. The shield has a fastening device which
may be employed in connection with a new tie, scarf,
or bow after having been detached from the made-up tie
to which it was originally secured. 'T'he entire device is
very light, and when in use is invigible.

PUZZLE. — ALExANDER H. KoPETscHNY, Jersey
City, N. J. Blocks bearing the words ** knife,” ** plate,”
¢ fork,” and ** spoon,” are indisciiminately shuffled, the
object being to arrange them side by side, so that the
four articles of tableware will appear to be named in each
line, both vertically and crosswise, and the four articles
of food pictured bceneath the words will appear in each
line, both vertically and crosswige.

BALL-BEARING.— FrepErick . Heath, Hotel
Gerard, Manhattan, New York city. The inventor makes
the bearing self-adjusting to any spring of the shaft or
permanent bend thercin or vibrations from uneqnal
strains, by providing a spherical inner surface which
is presented to the balls, so that if the axle or shaft
spring or be bent, the balls will still travel in the same
circular track, whereby the wedgingof the balls is entirely
obviated and an equal and even bearing on all the balls
alwaye maintained, thus adding greatly to the smooth
running and life of the bearings.

APPARATUS FOR MAKING PHOSPHORUS.—
Louis L. BiLLAupot, Avenue Victoria 16, Paris, France.
In order to overcome the objections to the use of water
in condenging phosphorus gases, the inventor receives
the mixture of vaporous phosphorus and gases in re-
ceptacles of sufficient surface for the cooling processes
and large enough 1o give the condensed particles of
phosphorus time enough to deposit on the inner walls,
the deposition being assisted by the special shape of the
receptacles, which have baffle boards to give different
speeds to the gaseous current. In order to gather the
condensed phosphorus, the dry mixture of phosphorus
and foreign materials is then distilled in the same re-
ceptacle or other receptacles.

DRAFT-EQUALIZER.—FRrANK F. THILL, Wheaton,
Minn. The draft-equalizer is especially applicable to
harvesters or mowing machines, and by its means three
horses may be worked at the right-hand side of the pole
and a fourth horse at the left-hand or grain side of the
pole. On an extengion from the right-hand side of the
pole an eqnalizing-bar is pivoted. A fulcrum-bar is
pivoted between its center and right-hand end on the
tongue or pole ; the longer portion of the fulcrum-bar
extends beyond the left-hand side of the tongue.
Straps connect the shorter end of the fulcrum-bar with
the pivot portion of the equalizing-bar. A double-tree
is directly connected with the equalizing-bar at its right-
hand end; and a second double-tree is located at the
left-hand end. Strape connect the left-hand double-tree
with the fulcrum-bar and with the equalizing bar. The
left-hand ends of the equalizing and fulcrum-bars are
also connected.

COPYING-PRESS. — WALTER THEXTON, Duluth,
Minn. The press comprises a bed-plate ciccularly formed
on its top. A cushion is placed over the bed plate, over
which a’ removable cover is fitted. An apron moves
into and out of a water-tank rearward of the bed-plate.
A pressing-roller is movable over the bed-plate and is
operatcd by a treadle. 'The leaves of the copy-book are
dampened before the impression is taken and the second
leaf is moistened while the first is taking the impres-
sion.

ACETYLENE GENERATOR.- HENRY P. SCHAEFER,
Schulenburg, Tex. The purpese of this invention is to
provide a machine, so arranged as to prevent the en-
trance of air or the escape of gas when the carbid
holder is removed for cleaning. The syparatus com-
prises a gas-generating cylinder connected by a pipe
with a receiver. A bucket or carbid-holder is removably
connected with the lower end of the cylinder. A chute
leads into the cylinder ; and a valve controls communi-
cation between the chute and the cylinder.

APPARATUS FOR CRYSTALLIZING SUGAR IN
MOTION.—EpwaARD P. EasTwICK. Jr., New Orleans.
La. An air-valve is provided for the crystallizing cylin-
der, which valve can be manually or automatically
operated. When operated automatically, an excess of
pressure or a vacuum is prevented in the crystallizing-
cylinder; when operated manually, the opening uncov-
ered can be utilized to take from the cylinder samples of
the masse-cuite in process of crystallization. Begides
this improvement, a better driving mechaniem is pro-
vided, likewise a preferred construction for the interior
of the cylinder, and a heating device for the cylinder,

WAREHOUSE-TRUCK.—JouN B. DoyLE, Stampley,
Miss. This warehouse or railroad- truck has in addition
to the usual wheels and axle, wheels of smaller diame-
ter also mounted on the axle, one adjacent to the inner
face of each of the main wheels. The inner wheels can
be spaced so that the truck can be used on a plank or
staging of slightly less width than the distance between
the inner faces of the main wheels, and carried up or
down the staging, and automatically guided. 'The outer
and larger wheels serve as guide flanges when the smaller
wheels are brought into action.

CARBURETER.—WiLLiAM E. CARY, Springfield, Vt.
Within the carbureter-tank is a float carrying an air-pipe
having air-inlets and gas-mixture outlets. A nozzle in
the pipe opens at its lower end to the liquid and extends
at its upper end above the inlets in the pipe. As the
pipe carried by the float has an easy eliding fit in an
outlet-pipe, the float rises and falls with the liquid in the
tank. The float can be forced with more or less power
down into the liquid by means of an adjustable, weight-
ed, needle-valve stem. The carbureter is particularly
adapted for explosion engines.

METALLIC PACKING. — WiLLiAM H. PRENDER-
GAsT, Savannah. Ga. The inventor has devized a me-
tallic packing-case for piston-rods, which is used in con-
nection with a packing having a ball-joint or spherical
bearing surface whereby it is adapted to rock to com-
pensate for vibration or displacement of the piston-
rods.

COMBINED FIRE-ESCAPE AND ALARM.—VaL-
ENTINE and EDwARD V. SCHIRMER, 300 West 70th
Street, Manhattan, New York city. The invention pro-
vides a fire-escape employing a flexible ladder, which is
hung from a building for the escape of the occupants,
and which is strong enough to support forty persons at
a time. The ladder can be instantly released and will
cover every window on a 25-foot front building. The
invention also embodies a simple means for sounding an
alarm in any place in the building at the instant the
ladder is released, so that all the occupants are warned
of their danger. The fire-escape, when not in use, is
invisible. The simplicity of the coustruction renders it
impossible for the device to get out of order.

FIRE-ESCAPE.—HENRY (. KARPENSTEIN, Brooklyn,
New York city. The fire-escape ladder is designed to be
placed on the outer side of a building and 18 provided
with a simple means for holding the ladder in its ele-
vated or inoperative position. The holding mechanism
can be quickly released, so that the ladder will fall by
gravity to the ground or other landing place to permit the
safe descent of persons.

Designs.

MANDOLIN-BODY.—WALTER H. SMaAw, Brooklyn,
New York city. The body is flat and has arms extend-
ing from its upper end.and flanking the neck. The in-
ventor states that the advantage of this construction
lies in the more beantiful tone obtained.

WALL-PAPER. — HENRY WEARNE, Rixheim, Al-
sace, Germany, Six design_patents have been granted

to this inventor for wall-paper of various patterns. The
designs are noteworthy for a felicitous combination of
different kinds of flowers, by means of which a very
artistic effect is produced.

NoTe.—Copies of any of these patents will be furn-
ished by Munu & Co. for ten cents each. FPlease state
the name of the patentee, title of the invention, and da:e
of this paper.

Key West

LTHOUGH *“ many men have many minds,”

the verdict of the whole civilized world is

a unit in the answer that a good cigar is the
product of the finest soil of Cuba, known as the
Vuelta Abajo, or Valley of the Willow Bough,
manufactured by natives (who have grown up
in the industry)in the self-same climate where
the raw material is grown.

That is to say, that Vuelta tobacco manufac-
tured in the latitude 19° 80’ to 23° % and in longi-
tude 74° 8’ to 84° 58 by experts who may be said
to have grown up in the
industry, experienced in \
the most expert treat- A ~
ment from secd-bed to . 7
consumer, gives the
finest cigar that the .
world and )
human skill
can produce!
That being
granted be-
yond dis-
pute, the
most favor-
able place
in the world
for making
cigars for
American
smokers is
Key West,
in the same
latitude and
longitude as
Havana, from which city it is only ecighty-eight
miles distant. This is because the cigars made in
Key West cost the consumer only about one-half
what the same identical cigar made in Havana and
imported to this country
would cost him—the present
tariff imposing a duty prac- ’
tically at the rate of one
dollar per thousand cigars
for every mile of distance £ i
between Key West and
Cuba. See what an advan-
tage this i3 for our pro-
duct, manufactured at
Key West—for at a mod- i
erate cost the Cortez -
Cigar Company can sup- °,
ply the consumer with

fa T
{ y

Vs
1 Nl

-

goods equal in quality, style, and workmanship
tothose of mst celebrated Havana cigar factories-
Key West is unique in location, buildings, popu-
lation, and climate. ‘The coldest month is Janu-
ary, and the temperature is an average of 68 de-
grees to 72 degrees, while statistics show that it is
theonly point in this country where snow and frosts
are unknown, and this secures the ideal climate for
cigar making. This is because it is not necessary
to use in the Cortez Cigar Company’s factory any
artificial mouistening or sweating process, thus re-
taining the full aroma and bouquet (which is so
dear to every smoker) to just the same extent as
in the Havana factories. This cannot be done in
factories further north! Andherein liesthe great
advantage of Key West. -
Knowing all these important facts, the Cortez
Cigar Company selected this city for the location
of their factory, determined to produce only high-

grade cigars, equal in every way to those of Ha-

vana, atabout one-half the cost to the consumer !
This product is always the same in quality. Year
after year the Cortez Cigar ( ompany use the same
grade of tobacco grown on the same plantations,
and by skillful blending of the selected leaves from
the hill-sides and valleys, secure a uniformity
which cannot be surpassed.

There is a reason for everything, and the reason
of the Cortez Cigar Company for devoting their
energies to the production of a fine cigar is be-
cause they
believe
and insist
that the
highest
civiliza-
tion «de-
mands the
lightest
and most
perfect
stimulant.
and they beliecve that. their process vesults
in the combination of the highest possible
art and science of cigar-making, enabling them to
offer the best, mildest, and most uniform smoke
to men of brains.

To meet the taste of various smokers, the Cortez
Cigar Company make no less than fifty-two sizes
of cigars. from large to small—for some like a long
smoke and some a short one; but the quality is
identical in each, and a man does not get a poorer
cigar for a lower price, but simply so much less of
the one high grade of uniform quality. It must
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not, however, be overlooked that the fullest lavor
and bouquet can only be reached with a cigar of
a medium to a full size. Itislike the use of a per-
fume—a drop will not convey the same fragrance
as will the orthodox half-dozen drops, yet it will
be the same identical perfume without change.
The cigars of the Cortez Cigar Company may al-
ways be identified by the reproduc-g D T
tion of the cut on the inside back™%¢ ciGAR co. O~
of each box. It is our aim to have our cigars on
sale wherever high-grade goods are demanded, and
should your local dcaler offer you ‘"something
just asgood,” decline it, and write direct to the
Cortez Cigar Company, Key West, for samples
and particulars.

- Wusiness and Personal.

The charge for insertion under this head is One Dollar a
line for each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morwing to appear in the follow-
ing week's issue. : .

Marine Iron Works.
“U. S.” Metal Polish. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Poclket Folding Umbreilas. Grove & Stover, Luray,Va
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.
Special and Automatic Machines built to drawings on
contract. The Garvin Machine Co., 141 Varick St., N. Y.
Ferracute Machine Co., Bridgeton.N.J., U.S. A. Full
line of Presses, Dies, and other Sheet Metal Machinery.
¢® 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.
The celebrated ** Hornsby-AKkroyd ”’ Patent Safety Oil
Kngine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East.135th Street, New York.

Chicago. Catalogue free.

Indianapolis.

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

LOVELY BOOK FREE!

Only a few copies left, send to-day. The volume
is gorgeously illustrated with numerous engravings
of mining scenes and the grandest scenery in the
Rocky Mountams. The edition cost $1,000 to publish. *
It is not an advertisement for anyone. Merely to intro-
duce our big illustrated family weekly we will send a
copy of the above fine book free to all seriding us nine
two cent stamps for a thirteen weeks’ trial subscrip-
tion. Our paper publishes each week stories of adven-
ture, all the latest mining news, and illustrations of
scenery. Tenth year. Club of three for 50 cents. Seven
for §1 bill. Mention the Scientific American, and ad-
dress Western Weekly, Denver, Col.

§¥ Send for new and complete catalogue of Scientific
and other Books forsale 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 out
information and not for publication.

References to former articlese or answers should
give date of paper and page or number of question,

Inquiries nof answerea in reasonable time should

repeated : correspondents will bear in mind that
some answers require not a little research, and.
though we endeavor to reply to all either by letter
or in this aepartment. each must take his turn.

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

Special Written Information on matters of
personal rather than general interest cannot be
expected withouf remuneration.

Scientific American Supplements referreo
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinc:ly
marked or labelec.

(7773) J. H. P. asks: 1. How are the
telephones on a metallic circuit connected so that the
telephones between the terminal telephones do not short
circuit the terminal telephones? A. The intermediate
telephones are put across the two wires of thecircuit. A
telephone does not short circuit the other telephones upon
the same line because it is not 1n circuit except when it
is 1n use, and then it ghould have the line to itself. 2.
Which is the best system, the bridge system or in series?
A. The * bridging bell” system is in use for all long-
distance work. It allows a large number of telephones
to be used upon the same iine. 3. Explain wiring of
bridge system ? A. Both the call bell and the telephone:
are put across the line. You will find diagrams of the
connections in books upon the telephone. We can fur-
nish you Hopking’ ** Telephone Lines ** for $1.50 by mail,
and Miller’s ** American Telephone Practice ™ for $2 by
mail. The call-bell is wound to a high resistance, say
1,000 ohms. and therefore cannot short-circuit the other
portions of the line. 4. When speaking of the number
of ohms resistance of a telephone what is meant, ringer,
generator, or induction coil ? A, If the resistance of a
telephone is given, it should be that of the telephone, or
receiver. Tqnat is the telephone. 'T'he other parts of the
apparatus have their special names. 5. Does the wird-
ing of more wire on the generator increase its power? If
it dees, how much wire must I puton to ring through
100 more ohms of resistance? A. You may wind more
wire on the armature of the magneto-call. and make it
ring through a greater resistance. Of course we cannoct
tell you how much to add to make the bell ring through
100 ohms more resistance, since we know nothing about
what is already there, either on the line or the magneto.
You would better find out by experiment, if you cannot
measure for yourself.

(7774) E. K. A. asks: Is the rate of ro-
tation of the wheel of a Crookes radiometer proportional
to the amount of radiant energy impinging upon the sur-
faces ? A. Yeg; sec Barker’s “ Physics™ or Ganot's
** Physics.”
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lNDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
DECErIIBER 12, 1899,
AND EACH BEARING THAT DATE.

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

Acetylene generating apparatus, A. K. Chase...
Acid. ethyl ether of salicylo-carbonic, F. Hof-

Air accumulator, H. H. Hougland............... .
Alarm. See Electric alarm.

Animal trap, . W.FKlakker..........c.ccvvviinnnn. 539,
Animal trap, C. C. King.. 64
Atomizer, A.C. Eggers.
Autocar driving mechanlsm. G. E. Sieg.
Autographic register, K. J. Becker.....
Automatic recorder, F. W. Martin.
Axle box, K. A. Perkins.....
Axle, vehicle, H. L. Maddox..
Bailing apparatus, D. B. WhitehllL
Bait, artificial, Peterson & Olson..
Barrel, J. B. ALligeT.u................
Barrel, venLu]aLed J 8. Wright, Jr.
Basin mlet catch, J. B
Basin support, W. H. Lloyd........ ......
Rasket making machine, W C. Schaefer
Bate, J. 'I. Wood

Battery plates, device for automamcully sh p

ing, delivering, and stackmg. R. Macrae . 638,731
Bearing, G. Durnerin . 639,
Bearing for lifting

hreifall.. 639,028
Bearing, roller. ,863

Bed. hOSglt&l Plper

Bicycle lock, P. Fehling.....
Bicycle, rarlwny. W. B. Turner... 38,822
Bicycle sail attachment, R. Sorensen......... 0] b39.107
Blasting operations, combined knife, clench, and
punch for use in, D. Whitburn.................. 639,121
Blinds, sunshades, etc., roller for window, W. C.
Kineaid............cooeiiiiiiiiiiiiiiiiiiiiiaa 638,969
Block. See Tackle blogk.
Body brace, M. LYONS.......cceeiuee covenicanaceanss 639,072
Boiler. See Steam bonler
Book support, G. W. Ladd..........ccceeunen PO 639,063
Boring machine, Woodill & Huls . 639,203
Bottle, A. C. Richardson.......... 538,811
Bottle, non-refiliable, L. McCormick. 639,086
Bottle stopper, W. A. Lorenz............... 39,068
Bottles, etc., holder for nursing, G. Regan 638,939
Box, A. M. JenkKinson................covuviniiieenns 639,054
Brace. See Body brace. Window brace.
Brace bit grip, J. R. PAON... ...eieeveinvnnannens 638305
Brake connecting rod, C. F. Huntoon . 638,864
Brake lever, S. A. Roseman....... . 639,095
Broiling pan, wire. 1. F. Cooney . 639,150
Brooder, folding, M. M. Johnson. . 6’-;9 ()

Buckle, trace, G. Hanke..
BulL(illng blocks, manufacmrmg,
ug

Bunch rolling machine header, C. A. Baker. ..... 639,191
Burner. See Gas burner. Hydrocarbon oil
burner. Incandescent burner.
Burner pressure device, G. A. Loeben............. 639,197
Button blank cutting machine, W. A. P ry 638,681
Button, cuff, W. Rohrbek........ 639,09
Calculating machine, M. E. Tem 639,112
Can holder, fruit, J. Vander Ste 638,824
Car bolster, R. W. O 638,749
Car, coal, D. Butler. 639,145
Car coupling, E. R. 638,
Car caupling, H. A. Webe 638,780
Car door fastener, Pries & 638,758
Car fender, J. J. Buckley. 638,699
Car frame, F. E. Canda...

Car, street, K. R. Whitney.
Cars, system for propelling railway, R. M. Dixon 6
Carding machine sLop motion, (‘ E. Sml th &
. & B. H. Ma
Carriage brake, G. Hansler
Carrmge curtam patch fastener,
Cartridge loadmg machine, W. L. Morris.
Case. See Show case.

Cash register, O. W. Hunsaker.........
Caster, C. C. Alden............
Caster roller, N. Stoc ...................
Casting rolls, mold for, G. E. T
Castings, making metallic, W.
Chair. See Easy chair.

Chair, H. W. Bolens... .....................
Check mechanism, time, J. J. Stockall, .jr. .
Check row wire machine, automatic, T. L. Reges-

(‘hlmnev flue, J. F. Hill.

Chuck, H. Casler...............

Chuck, emery wheel, G. Hart

(‘hurn. Ww. Cooper

Churn, H. Felt

F. C. Kirkpatrick.......

bin, G. H. Hutchinson

Cigar bunch rolling machine header, C. 1

Cigarette making device, A. K. Bucklmzhnm

(‘uzarette making devnce E I. Root

Clock, electric, J. Butch

Clocks. device for adjustmg the beat of pen

lum, J. H. Newell

Clothes line window bracket.

Coffee pot. A. Angus... ..

Cojn detectors for me y Ci
ejector for, 0. & A. Jaeger.......

Carriage, baby, M.

WH.&F

3 200,

. 63‘.9 131

638,967

Coin operated machines, coin guard
ling device for, R. F. Tochtermann. . 639,115
Collar steaming mechanism, Gardner & .706

Commode, J. F. Voss..
Conduit, Kimball & McKen:
Conveyer apparatus, .J. &
Cooler. See Milk cooler.

Copying apparatus, k. H. Wolever.................
Cord drying machinery, Schrader & Overrﬁa&. ... 638,993
. Mer-

Corset and abdominal belt, combined,
rillees...........
Cot, W. 8. Foster..
Cotton gin saw cleaner, J. C. Mapes.
Couch, convertible, J. Moran
Couch leg, F. J. Seng.......coiiiiiiiiiiiinnnanna..
Coupling. SeeCar cnuplmg Pipe coupling. Shaft
coupling. Thill coupling.
Coupliug and antirattler, combination, J. N. Wil-

.. 638913

Crank C. L Kindsfatter 639,059
(,ulmary device for frying or roasting meats, R.

M. Austin

Cultivator, A. K. Green..

Cultivator and weeder,

638,860
639,171

combined. R. H. Berk-

FS o T 639,138
Cultivator, convertible and reversible, D. C.

V088 et ettt et ieaiiaaaa e, 639.116

639.111
618,826

638,973

(urtam bracket wmdow l) A erderson ........
Cutter. See Feed cutter.,

Dental matrix retainer, C. K. C. Mehlig............
l)evglcanmng caoutchouc Indm rubber, etc.. A.

. V. J Thielgaard. 638,775
Die holder, S. A. North.. 638,746
Disinfect. mg waste receptac e, 9.007

Door holder, J. Sargent

Door hook, detachable. M.

Door, screen, W. H. Rogers

Door s%op and lock bar socket comb
croft.

Draught equalizer, C. E. Jackson.
Drawing frame. Mills & Penney
Dredger, R. A. Perry...........
Dredger for use in wells, R. M.
Drier. See Lumber drier.

Drill. See Expansion drill. Rock drill.
Drilling machine, vertical, T. C. Beele:
Driving mechanism, F. W. Wunderlic|
Dust collector, W. 8. Osborne.........
Dye, black tetrazo, Herbabny & H.
Dye, claret red tetrazo, J. Herbabny..
Dye, green blue tetrazo, Herbabny & Hartmann.
Easy chair or lounge, adjustable, J. H. S. May...
EKlectric alarm or signal, H. Wild...........
Blectric heaters, means for controiling, E. E

Gold ..
Flectric light socket, Chapman & Gelatt..
Flectric motor, multipolar, C. A. Lmdstrom
Electric swntch. J. Andersen..
Electric switch, J. L. Creveling.
Electric switch, W Bly....cooviuninnnnnnn,
Electric switch, Sayles & Reeve (reissue)
Electrical tree, G. H. Wa .
Electrodes and cups suppornng device for bat-

tery. B. Macrae.............oooeviiiiiiiaiien 2aaas
Electrodes, clampmg tool for manufacturing bat-

tery, R. Ma

CTAC.csovovorvvsscorssosresesssssescsns

Woverfisemendts.

ORDINARY RATES,
Inside Page, each insertion, = 73 cents a line
Back Page, each insertion, .00 a line

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

The above are charges per agate line—about eight
words per line. This notice shows the width of the iine,
and is set in agate type. . Engravings may head adver-
tisernents at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must
received at Publication Office as early as Thursday
mornmg to appear in the fullm\ ing week’s issue.

OO0D or JNETAL WORKERS

without steam power can save
time and money by using our

Footand Hand Power Machinery

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

SENECA FALLS MFG. COMPANY,

695 Water St., Seneca Falls, N.Y.
GINE&FOOT

ATHES
OVERALLS OFF gg;ﬁgf&?iﬁ%ﬁﬁ‘fﬂ

it requires is ambition and willingness on your part
to study * between times.” Our booklet, What Stu-
dents Say, shows what is being done for thousands
of people through our course of

EDUCATION BY MAIL

in Eiectrical, Mecbhanical, Steam,
Mining and Civil Engineering ; Metal-
lurgy, Art, Architecture, Practical
Newspaper Work, English Branches,
Stenography, Machine Design and
Mechanical Drawing. Low price;
easy terms. Sent free to those who
enroll now, a complete drawing outfit
aworth $11.10, or other premiums.
Mention subjects you are inter=
ested in when writing to
The United Corresp
154 Fifth Avenue, New York, for Catalogue No 33.

MACHINE SHOP OUTFITS,
| TOOLS ano SUPPLIES ~rise
SEBASTIAN LATHE (0205 Shsat o

CUINCINNATI.O.

Sechnol

{EVERSLIP

mecun DAY Bt Dressing

It gives a smoath, pliable and adhesive

surface, and saves- Belts, Power and

Wear of Machinery Bearin, Also

-adapted to Canvas and Rubber Beits.
ox of 12 Bars, $3.00, sent on Trial.

Che White § Bagley o,
Worcester, Mass., {l. $. A.

THE EUREKA CLIP

The most useful article ever invented
tor the purpose. Indispensable to Law.
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Camn be
used repeatedly. In boxes of 100 for 25c.
To _be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Samp]e card,b {mai ,free. Man-
ufact.ured By Consolidated Safet

Pin Ceo., Box121, Bloomfield, N.

ARMSTRONG’S No. 0 THREADING MACHINE

Can be attacbed to bench or post.
Designed for threading the
smaller sizes of plpe, iron or
brass, also bol ts. Hnstwo speeds,
one for pipe }g to mcp; Lt.he

2 "ON OZI8

Elevating, transporting, and dlscharging ma-
terial, apg&zratus for, O. Johnson

Elevator, E.

Elevator indicator, H. Rowntree..

Elevator safety device, See & Cowp

Engme See Fluid pressure engine. Rotary en-

gin
Engme exhausL muffler, F. Van Duzen.
Engine igniters, electric generator f
Mclnnerney...
Engines, expansion
Eng}lnes, incandescent tube i
y

Engineering instrument,
Engraving machine, groundmz a

pantograph,J. & J. Hope.
Excavating apparatus, J. & W. '1‘1ms
Exhlbmng coius, etc., device for, L. C.

sey
Expansion drill, A. R. Heald..
Explosion molor. E. Fessard .
Eyeletting machine, power, R. B. Smith..........
Fabric. See Printed fabric.
Faucet, venting, A. M. Shauck...

Whlttle-

Feed cutter, O. E. Bray........ 639,015
Feed water heater, boiler, C. Adam 639,128
Fence machine, . Jones... 638,9&8
Fertilizer distributer and planter. M. M. Abrams 639,009
Fertilizers, apparatus for making, R. K. Giffen.. 6.38 919

Filamentous substances, machme for cleamng

raw, J. D. Morel.. 638,849
File, card index, C. W. Scarritt. 638.942
File, letter or bill, F. Korsmeier 638.726
Filter press, G. Ackermann...... 638944
Filter, water, k. Bommarius.. 63

Flltel. water, E. E. Murphy

assage..
kire escape, Addison & anht
Fire extinguishing purposes, hand grenade for.
LWebster..........oii e 67
Fire extmizurshmg system, K. Crocheron
Fire log, fluid burner, G. W. White......

Fish hook receptacle, G. E. Haak.. 139,030
Fishing reel, C. H. Wisner.... ... 639.008
Fishing rod, H. W. Martin............ 638,733
Flash lamp, Swaab & De Lamprecht. 638,820
Flash light pan, F. Schaefer......... 638,889
Klue or chimney, J. W. Campbell............. 638,953
Fluid discharging apparatus, W. . Messinge 638,974
Fluid pressure engine, A. W. Ofeldt 639.

Freezer, J. . Anderson 638,

Fruit conveyer, J. Carlton.
Fruit gatherer, M. J. Cross
Funnel, C. A. Lloyd
Furnace, .1. B. Arch
Furnace, M. C. Hawlefy
Furnaces, apparatus for charging
open hearth steel melting, J. Powell et al.
Furniture pad, LOCK ...t
Giage plates, adjusmble stop for, H. S. Maidhof..
Game, W.Oliphant................ooiiiiiiiiinnnan,
Game table, H. W. Requarth..
Garment hanger, C. C. Copeland

Gas apparatus, acetylene, J W. Tal]madge 639,188
Gas apparatus, acetylene, M. H. Vinkle. .. 638.177
Gas burner, C. H. Resor......................ooooeee 639,185
Gas burner, incandescent, Mulch & Wiederhold.. 638,741
(3as generator, acetylene, U. Clairefond........... 638,797
Gasgenerator, acetylene, Holden & F |e1der 639,046
Gas generator, acetylene, Stewart & ng . 638.

Gas generator, acetylene, S. P. Watt.. . (‘3.38.897

Gas lighter, automatic, O. Windisc
Gas lighter, electric, F N. P
Gas meter, T. B. Wy
Gas meter, proportional, T. B. Wylie
Gate. See Rail wa gate.
Gate, Bergen & Gill
Gear wheel, F. O. Bulhs
Gearing, F. B. ‘Hunt.....
Gearing, chain, T. Hewett

. 039 04

Generator. See Gas generator. Steam genera-

tor.
Glassware mold, W. Butler... . 639,146
Golf tee, G. F. Grant........ 638920
Grain scourer, F. A. McLella 638,743

Grain separator and cleaner, A. . 63'0 117
Grooves or beads on small metalli¢ artlcles ‘ma-

chine for forming annular, G. H. Evans....... 638,867
Gun mount, A. F.
Guns, breech mechanism for rapid fire, A. F

arren
Halter grip, G. A.
Hand holes, machine for

. 638,958
. 638,995

. 638,711
Shade and cur-

639,070

other for pi%e to 2
inclusive. 28 the regular
Armstrong adjustable dies. Oth-
erattractive features. Send for
articulars. The Armstron
fg. Co., 139 Centre Street,
New York. Bridgeport, Conn.

BARNES’

UPRIGHT DRILLS

Complete Ime. Tan, mE from Light Fric-
tion Disk Drill to 4 ack Geared Self-
Feed. §#" Send for New Catalogue.

W. F. & JOHN BARNES CO.
1999 Ruby Street, ROCKFORD. ILL.

w E L L DRILLING

Over 70sizes and styles, for drilling either deep or
shallow wells in any Kind of soil or rock. Mounted
on wheels or on gills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.

A REVOLUTION.

vertical to horizontal. For general and
manufacturing purposes, the new

Van Norman *‘Duplex’’ Milling Machine
will be found the best for the following
reasons: It greatly increases the range
of work ; it insures greater accuracy when
variety of cuts are required; it econo-
mises time in performing many kirds of
work; it economises in cutters and fixturse
for holdmg work. Write for particulars to

Waltham Watch Tool Co.,Springfield,Mass

Pure Water Means Good Health!

But pure water is not easily obtainable now-
adays. Most filters are useless for pur-
poses of purification. They retain
the impurities and communicate
them to the water. The safest
and surest purifier is the

Berkefeld Filter

which has mtema] cylmders made of
Infusorial Earth, a substance that
retains every atom ot solid matter, even
Bacteria, on its outer surface. House-
hold size yields 1 gallon of pure water in
. 4 minutes. Easy to clean. Perfectly
satisfactory in every way.

BERKEFELD FILTER CO., 2 Cedar Street, NEW YORK.

It cuts at all
angles from

Catalogue and
prices on request.

You
spend thousands
on coal bills—hut how much
to save the steam ? Want to know
more about it P—Ask for our book-

let **H " on the HEINTZ STEAM TRAP.
WILLIAM S. HAINES

Co.,
136 South Fourth St., Philldelphll. Pa.

38,769

arrow, propeller disk, 638,981
Hat brim curling ag\?amms. C. Stensla 638,817
Hat case or valise, urde! 639,050
;at valise, N. F. Hurdel 639,049

aylo

Hay or stock rack, J. A. Sears
Hay rake, J. Macphal]
Heater. See Feed water heater.
Heating apparatus, Hansen & Nelsen.. 638,708
Heel and counter protector, shoe, D. i Packard 538,

He rbag e exterminator, H. F. Beckham
Hinge and check, combined door, J. Hughe!
Hinge, trunk, W. J. Perry........ ..........
Hitching dev1ce. horse, A. W. Lundberg
Hois ting bucket, grain, T. M. McIntosh.
[fook. See Door hook. Slash or bill hook.
Horseshoe, G. H. Bresser.................
Horseshoe, elastic tread, E. W, Stamm
Horseshoe, rubber, G. W. Smith..

Hose coupling implement, J. Vander ‘Stel

638,824

Hydrocarbon oil burner, W. C. Salmon. 639,097
ce cream package, J. N. Burton....... 639.19
ce creeper, L. P, Wentzell......... 638,825
Smart 638,768

ncandescent burner, W. J.

Index, H. L all

Indicating and recording apparatus, electrome-
chanical, Vernon & R

Indlcx;tor. See Elevator indicator. Speed indi-
cator.

Ingot mold, compound, S. A. Cosgrave............

Ingots, apparatus for making compound metal,
J. 0. E. Trotz

Ingots, makmg compound, S. A. Cosgrave..
lngots. manufacture of compound. S. A.

............................................... 638,908

Inkmg apparatus. T. M. North. , ©38,748
Inkstand, . Snyder.......... 638,77
Kneading machine, J. P. Schmi 539,098
Knob attachment, J. B. Sargent 638,940
Knob attachment, H. G. Voight. 639,
Lamp, acetylene gas generating, 635,898
Lamp burner for incandescent mnnt]es

brecht. 638,686
Lamp. carb 8 639057
Lamp, electric arc, W. 633,703
Lamp, electric arc, Davy & ’l‘homas Davies 638,836 ;

Lamp, electric arc, E. Woltmann............
TLamp, electricare. J. J. Wood...... ..
Lamp, incandescent, R. A. Fessenden..
Lamp, incandescent, R. A. Fessenden..

Lamplighter, time, J. Frossard
Lamp pencil, incandescent, R. A. l«ess&gde’l

\837,
Lap robe, C. T. Kaffenberger...............
Last, J. & A.'l. Harper.
Last, M. Mitchell
Lathing, machine for making expanded metal,
W. DUNCAN ..ottt veiiiiiiesnns sennnnnnsnss
Lathing to furring, wire clip for fastening metal,
L. F.Sylvester.......c..oooviiiiiienunnnnnnnnnans 6;
Leather rolling machine, S J. Brissette
Lighter. magazine, (-oﬂ“& oiner.....
Linotype machine, ¥. C. Damm..
Linotype machine ejector, H. F. ‘Meistrell.
Linotype machine molds, mechanism for mov-

ing, B. Girod...... .........ciiiiiieeeiiiiiiinn., 638,868
Liquid dispensing devnce, coin operated, R. F.
Tochtermann..........coviieiiiiieeennninnnens o 639,114

Lock. See Bicycle lock. Soap locl
Locomotive axle lubricator and w1per. J.8. Pat-

Loom box controlling mechamsm, Taft & Owen..
l.oom, needle, C. & G. Bru
I.oom take-up mechamsm 0 L. Owen
IL.oom temple, J. V. Cunniffet al... ...
Loom temple Held & Poehnert.........
T.oom warp stop motion, J. H. Northrop...
Lubricator. See Iocomotive axle lubricator.
Lumber drier, C. C. Barbour.
Magnetic actuator, D. Bacon.
Manhole for electric conduit:
Match safe, R. C. L. Stueve..........

Metal sheets, apparatus for treating,
Meter. See Gas meter.
Milk cooler, J. Macafee
Movlgler and reaper cut

630,182
. 638831

owm‘f m, hme H Hopki
Musical instruments. Lempo indie

nor for, J. H. Chase...........
Necktie fastener, E. J. Hartman
Needle threader, H. M. Childers.
Nipple, nursing, C. Catlett.

(Continued on page h1k.)

638,955
. b39 172
. 638,701
. 639,148

© 1899 SCIENTIFIC AMERICAN, INC.

638,857 !
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. you can. W téach ELECTRICAL
EN(xINEER ING atyour home by mail
at a cost within thereach of anyone. No
matter where you live. if you can reaa and
wrlt.e. we guarantee to teach you thorough-
K Our Institute is endorsed by Thomas

Edison, and other prominent men of
the couniry. We teach also Mechanical
Engineering, Mechanical Drawmg,

achine Design, Telegra
Telephony, Electric Rullwa{vI 1
tro-Therapeutics, Electric Mini
ete., by mail. Write for Catal
State subject youw wish to xtud
The Electrical Epgineer Insntute

. " - re=
maidesThe Elivical &; 2STT spon ence

CmdSH oy Mpars Wkilen o Mz Instruction,
1 be of qiral Dalul T Bisre whe desne am)

Dept. A,
€l Tlcal tducsTon -
T as O Edearne

120-122 Liberty St.,
New York.

for Civil Service apgointments will zcon
be held in every State. 9,000 gp-
pointments last year! Chances
even better for appointment this year.
The Naticnal Correspondence Institute has pre-
pared hundreds of applicants who have received
early ;polntmem« Instruction exclusively by
mail. Particulars about all Govemment ‘posi-
tions, salaries, dates of examinations, free.

& Write to-day.
N th 1 cvll d e, Inc.
28-66 Sccond l\ntlonnl Bank Bullding,
Washington, D. C.

ACETYLENE APPARATUS

| Acetylene number of the SCIENTIFIC AMERICAN Sup-
PLEMENT, describing, with full illustrations, the most
recent, slmple or home made and commercial ap amu.s
for generating acetylene on the large and small scale.
The gas as made for and used by the microscopist and
student; its use in the magic lantern. The new Frei1 ch
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1657.
Price 10 cents prepaid by mail.. For other numerous
valuable arncles on this subéeet we refer you to page %1
of our new 1897 Supplement Catalogue, sent free to any
address. MUNN 0., 361 Broadway New York.

00666000006000066

EVERY
MECHANIC

should have a copy of

our new Catalogue of

the best of Fine Me-

chanical Tools. It is

Free. Ask for

- Catalogue No. 16B.
0606606600060660666

P00000000-00000000

THE CoBURN PATENT TROLLEY TRACK

HOUSE DOOR
HRANGERS -~

The first made with adjustable track.
The track can be put up in 30 minutes.
¥ Send for Book.

The Coburn Trolley Track Mfg. Co.,

Holyoke, Mass

This beats Wind, Steam, or Horse Power.

We offer the W EBSTER 1% actual horse power

¥ GAS ENGINE
Sl for $#150. less 10 per cent discount for cash. Built
on interchangeable plan. Built of best material
Made in lots of 100 therefore we can make the pric
Boxed for shipment. weight 300 1bs. Made for (i
or Gasoline. Also Horizontal Engines, 410 30 h.

WEBSTER MFG. CO.,
1074 West 15th St., Chicago.
Eastern Bianch: 38-D Dey Street, New York City.
Southern Agents: Boland & Gachwind Co., Ltd.,
So. Peter and Lafayette Sts., New Orleans, La.

TAKE AN OLDS

Gas or Gasoline Engine, put it

on your work and if it, does not
fuldll our claims and

satisfy you that
thereisnoketteren-

gine on the market,

send it back without

. expense to you. Our

~electric & tube igni-

ters are unsurpassed

Our self contained

engines are most

convenient. Free illus. catal. Olds Mot
Detroit, Mich. (Office & Factory); and L

Write for Spe-

Works, Rox 418
w, Mich, (Factory).

THE IMPROVED

MARINE ENGINE

We are the oldest builders and
guarantee superiority. 1'wo cy-
linders in one casting. Occupies
less space and weighs less for its
power than any engine
made. Can be used wher-

ever power is required.
Either stationary or ma-
rine. No fire, no heat, no
smoke. No licensed engin-
eer required. Send for cat.

Grand Rapids, Mich., U.S.A.

SINTZ GAS ENGINE co.,

‘Mechanical Movements,

Powers, Devices, and Appliances.

By GARDNER D. Hiscox, M E.. Author of “ Gas, Gas-
oline, and Oil Engines.”

A Dictionary of Mechanical Movements, Powers, De-
, vices, and Apgliances, embracing an illustrated descriy-
tion of the greatest variety of mechanical movements
and devices in any language. A new work on illustrated
mechanics, mechanical movements, devices and appli~
" ances, covering nearly the whole range of the practical
and inventive field, for the use of Machinists, Mechan-
ics, Inventors, Engineers, Draughtsmen, Students, and
all others interested in any way in the devising and
operation of mecharical works of any kind.
Large 8vo. 400 Pages. 1,649 Illustrations. Price $3.
§F A full table of contents will be sent free upon
appleation to

MUNN & CO., Publishers,
361 Broadway, New York,
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From One Position
to Another

From a poor salary to a good one, without
loss of time. This is the story of hundreds
who have adopted the new system of educa-
tion. We will qualify you jor a more lucrative
occupation. The work is done at your leisure
right where you are. Instead of waiting years,
it is but

One Step to
Success

* Hundreds of our stu-

dents have advanced
directly from the shop
to positious as Meehan-
fcal or Architectural
Dranghtsmen, Elee-
trical aud Steam En-
gsne(-rs. Architeets,
arveyors and Chem-
ists, as Correspond-
ents, Stenographers
and Bookkeepers.
Weguaranteetogive
¥ you a thorough techni-
B cal education by mail.
We can refer to a
student in your nrigh-
f borhood.
Write and state what
,, profession you wish to
i enter,

The
International
Correspondence
Schools,
Box 949

position to & good |
one, without lass

BUY
WESTCOTT’S
Strongest
Grip, Great-
est Capacity
and Durabil-
ity, Cheap and Accurate.
Westcott Chuck Co., Oneida, N. Y., U, S. A.
Ask for catalogue in English. French, Spam,sh or Germnn,

FIRST PRIZE AT COLUMBIAN BEXPOSITION, ]8%

Buy Telephones«

THAT ARE GOOD--NOT ** CHEAP THINGS.""
‘I'he difference in cost is little. We gunarantee
our apparatus and guarantee our customers
against lo8s by patent suits. Oui guaran-
teeand instruraents are both good.
WESTERN TELEPHONE CONSTRUCTION CO
250-254 South Clintan St.. Chicago.
Largest Manufacturers of Telephones

exclusively in the United States.

€Electrical Rnowledge_-

means steady work and good pay. If you want to post
up on any branch of the art,fwe will recommend the most
practical books, if when you write us you send 50 cents
for our practical wiring tables. They are absolutely
correct for any current, voltage or distance, and the
rules so easy that the figuring can be done in your head
while your competitor is hunting up his book.

AMPERA MFG. CO., Concord, N. H.

The Forbes Patent Die
Stocks for Hand Power

Ten inch pipe cut offand threaded
by one man with ease.

§F~ Send for Catalogue.
CURTIS & CURTIS,
6 Garden st., Brnd eport Conn.

WORKS LIKE A CHARM.

Perfect satisfaction 15 experi-
enced usmg our No. 5, 6 or 9
Hand P lﬁe Threading and
Cutting Machines. Crank or
ratchet power. Gears housed
from dust. Chasersset by grad-
uation to any size, can be re-
leased from threading while in
motion, opened to permit pipe
veing cut, and instantly ciosed.

==~ Senul for Free Catalogue to
The Merrell Manufactur=
ing Co., 501 Curtiss Street, Toledo,

Cork Floors and Tiles.

Elegant in appearance, absolutely noiseless, germ-
proot and waterproof, and have unequaled wearing
qualities. We also manufacture

CORK PULLEY COVERING,

CORK PIPE COVERING,
CORK FRICTION CLUTCH BLOCKS,
CORK BULLETIN BOARDS, etc.
§F~ Send for Circular **S. A
CORK FLOOR & TILE CO., 17 Milk St., Boston, Mass.

THE MIDGET DYNAMO OR MOTOR

Weight 334 pounds. Will light
our 6 c. p. lamp, ring bells, ex-
plode powder. Output 10 watts.
As a motor will develop 1-32 h. p.
Wound for volt es 4 or6asde-
sired. Other vo a.ges up to 110
toorder. §# Send 2-cent stamp
Jor illustrated catalugue

ELBRIDGE ELECTRICAL
MANUFACTURING COMPANY,
Elbridge, N. Y., U. § A.

No. 56 Hand Machme
Runﬂn 216 to 6 inch

Gel our Book-

DUNLOP ot our Do
DETACHABLE deater or cf us
THE
TIRES AMERICAN
are held on the DUNLOP
rim by inflation. TIRE CO.,

Belleville,N.J.

No cement. The Repair Outfit. chlcago, .

DEFIANCE MACHINE wom(;,

iy, DEFIANCE . OHIO

Nut lock, L. N. Burnham
Nut, vehicle axle, . R.
Oil tank, H. C. Beman

Oiler, automatic, J. McGiniey 9
Oiler, vehicle axle, D. Myers.. 5D
Ore separator and amm;zumator. 1. A. Palmer.... 639,089
Ores, electromagnetic apparatus for separating
E.Kreuser.............cooiviiiiiiriiireneeennnnnns 639,062

Organ, American, S. Howard .

Organs. means for controlling regnstramon of self-
playing, F. W, .

Oven, bake, H.

Overshoe,
Pad. See
Painters,

horse for, W. Porten

Pan. See

Paper making machines, atmcbmem for wetting
calender rolis of. G. T.
Pedal attachment. T

Pencil. A.

Pencil holder, W. P.
Percolator for tea or cotfee A

Phonograph record box, W. M. Maynadier.
Photographic background carrier, B. A. Ne lson
Photographic film support, C. E.
Piana action. J. F. Conover

Hedgeland.
A. Shoregge.
W. T\ Miller
Kurniture pad.
plasterers, etc.,

Truss pa
ad]u%table foldmg

Broiling pan.

D. Grove

oyle..

638798

Planoes, acoustic supporting base for, F. A. Bron-

Piercing press, vertical, E. ¥. Holinger.

6
Piercing solid billets for producing hollow metal-

lic anects

Pipe.

E. K. Holinger....................... 638,806

See 'I'ubacco pipe

Pipe coupiing, J. 8. Mc Donald
Pive or tube collar, K. W. Barthels.
Pipe wrench, R. Fjellman
Planter, automatic corn, J.
Planter. corn, H.
Planter, corn, J.
Plow and cultivator fender West & McGee.
Plow set, 8. H.
Plow. steam. W. C. bregg
Plow. sulky, W. H. Perrin (relssue)
Plumber’s holder, J. 'I' Moran

8. Crawford.........

awf
r £ ord.

Clark

Plunger stop mechanism, I.. A. Howe 639.175
Portable elevator, H H.Carr............ .......... 635,954
Pot. See Coffee pot.
Preserve jar, A. Heinemann.............c..eeueu... 69,038
Press. See Filter press. Piercing press. Seal

press.
Printed fabric and printing same, T. F. Stimpson 638,810

Printing attachment for roll holders, G. H. Schu-

ber
Prmtmg fabrics, T. F. Mlmpson
Printing machine, web. P. M. (
l-’rumng on boards. machine for. .
" Printing press perforator,
Projectiles, apparatus for manutucturm

E. F. Holinzer
Pmp]!lsller shafts

Propeller,

A. Be
Propelling and br.xklng mechanis

Pump, G.
Pump, T..

se

A. C. Mil ler..

ship

.Laub

Pump and re(elver auntomatic, E. N. Coryell..

Pump, double acting suomerged, W.
Pump, rotary, A. G. Sn
Rabbeting machine fnr

Higgins
Racmg trolley track, C. W. llutchmson

D.

ooker

65 6
638.833
. 8387 12

yder
oval band holes, C. P

638,72

Rack. See Hay or stock rack

Rail and railway curve, H. M. Williams

Rail chair.
Rail joint,
Rail Joint,

Railway crossings. system of aut( rmmlcally oper-
ated safety devices for, . Ric 6
Railway gate, automatie, . H. Rlce
Railway head.
Railway tie, W.

F. H. Rapley
S. 8. King.......
F. N. l—’lomond(m

Mills & Penney..
C. Gregg

Railways. ejectric bl()(‘k signal system for, L. C.

Werner. .......oooiiiiiiiieieiieineians wevenn os 638,782
Railways, signaling system and apparatus for
electric trolley, W. R. Sterns.................... 639,202
Raisin steming and cleaning machine, C. S. Cox.. 639,152
Rake. See Hay rake.
Ram fortools,sliding, M. D. Converse 638,704

Ram, pneumatic, A. L. Humphrey

.. 635,928

Recorder. See Automatic recorder. .
Recording system, electric, C. L. Jaeger....... ... 639,153
Reel. See Fishing reel.

Refuse receptacle, hygienic, Brooks & Weaver... 639,017

Reulster

Rlvetmg machine, J. H. Shepard
Road breaking machine, H. Morrison

Rock drill,
Rock drill
Roller.

See Caster roller.
Rolling mill, continuous, Palmer & Sheridan
Rotary engine. K. P.
Rotary engine, J. Deckelman.
Roving machine, spindle shaft
for, W. V.
Rovmlz machines, covering plate for rails, bol-
rs, or steps in, W. V. Threifall
Rubber articles, method of and machine for pro-
ducing hollow, T. W.
Sack holder, J. Wester
Safe bolt mechanism. W, Ui
Sash fastener, A. Forin..
<ash holder. J. L. Kimball.
Sash holder and fastener, J. Pennie

See Autographic register. Cash regis-

636,815
638.739

Ullathorne & Vacher..

‘attachment, P. H. Reard

Couture.

Threlfall

Morris......... ool

Sash pull, window. R. F. Corneil.. 1
Sash, window, . T. Soper 639,106
Scourer. See Grain scourer.

Screw threads, swaging. 8. Frank....... . 638.962
Sea beaches from waﬂhmg away. device “for pre-

venting, F. C. Martin. 639,179
Seal press, J. F. Gent, 638,841
Separator. See Grain separator. Ore separator.
Sewing machine loop taker, W. A. Neely.......... 639,181
Sewing machine ruffier and gatherer, H. M. Love-

0 2y 638,970

Sewing machne shuttle. P. I1. Hewitt et al. .
Shade and curtain banger, wmdow J.J. T homas
Shaft coupling or clamp, J. all . 67
Sharpener, knife or shears, H A Palmer
Shaving lather, F. G. Fowler

SheeL meml plates, making dies for, L. L.

%hm. neck band, A. Sinzheimer.
Shoes, gloves, etc., fastener for.
Show case, D.
Skins and transferring fur, feat i
arti-ficial backings, unhairing, J. ‘A. Malai
Skirt supporter. H. V. Heckman.
Skirts, device for gaging and ma:

Malark

ey.
Slash or bill hook, G. Lovell..
Smoke consumer for furnaces, et

Soap and making same, J. Libona

Soap lock,

Solder for aluminum, ete.. C. B. Thwing..
Spectacles, trame for measuring, A. J.
Speed changing mechanism, W D. Hoffman..
Speed indicator, B. Bonnikse
Spindle Iubrlcatmﬂ device, E R. Sattler.
ring motor, J. 1

Sprocket wheel J. & W. Titus..

2y
k=i

Square, E.

Stacker, pneumatic, W
Stacker, pneumatlc straw, W. H. New
Stair lift.J. M. Dod
Starch, 1nanufacture of, T'. Gaunt.
Steam boiler, K. Ingraham
Steam generator, sectional, W. D. Hoxie

630,044

H. Bragunier. ...

D. R. McKim

Lauch.

B. Powell.............
L. Wlnnett ...............
. N. Springer....
by

odge

. 63895
638,716

Steam zenerators, forced draught system for, W.

Stnpper

638,717
639.029

See Bottle stopper.
Stove, F. . Grates

Stove, E. H. Huenefeld. .. .. 638,544
Stove attachment. cooking, H. J. Halm . 638,924
Stove or furnace, McKenzie & Hough.. 6:38.934
Stove or oven door lifter, M. Weixler 639,118
Stovepipe collar, H. K. White....... 638,947
Strainer, bucket, A. Wolf..... 638,787
Street sweeper, O. P. Cadmus. 639,020
Suspenders, F. B. Sw 638,999
Switch. See Electric swnch
Switch and signal lock, F. C, Doran................. 638,915
Switch and signal mechanism, locking mechan:

ism for, H. B. Potter....................covuene 638,756
Switch for electric traction system, O. Zoedicke.. 639,127
Table See Game table
Tackle block. A. B, Tarbox.. 638.77
Tackle blnck W. C. Wheeler. 638,782
Tank. See Uil tank.
Tank cover manipulating device, W. A. Bradley.. 639,014
Target, E. F. G. Pein 638.986

Target, .J.

Tawmg skins, G.

Thill coupling, R. Hollar....
Thill coupling, W. H. Nichols.
Ticket holder, M

Pillorget 638,886
628,685
639,186
638,710
638 ‘)3&-

.H.Jones....

Ticket or tag, pin, O. Mussinan...........d 639,082 to 63‘3 084

Tie. See Railway tie.

Tile, J. K. Donaldson. ......ccccceviiiiiennniieiinnne 638,802
Continued on page Al6)

Soap.

soap of any description.
the average toilet articles;

cake of Hyomei Soap and no other will
requisites. Sold by all druggists.

DON T SEW ON BUTTONS

Bachelor’s Buttons_ made
with Improved Wash-
burne Patent Fasteners
slipon in a jiffy. Press a lit- 3
tle lever—they hold like grim
death, but don't injure the @
i Instantly released ¥
when desired. By mail, 10c.
' each. Illus. catalogue show-

ing collar buttons and other
useful novelties made with
these fasteners, firee on request.

American ng Co.. Box P, Waterbury. Conn.

WE EXCEL AND UNDERSELL ALL!

glvctnc Carriage Lights, sg.ss
2 Tel eﬁhones. complete, .9

Wfﬂlp O utfits, 2.3.
dical Batterles, .93
Bnnery Table Lamps, .00
Electric Railways, 2.9
Electric Necktie Lli 18, 25
Miniature Electric Lamps, 30

Agents Wanted. Send for New Catalogue, just out.
OHIO ELECTRIC WORKS, Cleveland, Ohio
Headquarterstor Electric Novelties, Supplies, Books.

Where’s That Tool? s

No need to ask if your tools are all |
laid out in order on one of our famous

PORTABLE TOOL RACKS.
Theyare on castors, have two to ten
trays, and can be easily pushed where
wanted. 'I'heynot only hold tools, but
rough or finisbhed work too. They have
ample space and are indispensable in
the up-to-date machine shop. §F~ Booklet Free.

New Britain Machine Co., New Britain, Conn., U. S. A.

55 PREss (‘lrcnlm or amall prspuper Preas

8. Typesetting easy. Money
maker or saver. Send stamp for catalogue, presses, type,
paper, etc. THE PRESS CQ., Meriden. Conn.

MURAN FLEXIBLE JOINT

r Steam, Air or Liquids.
‘Vlade m all sizes to stand any desired
pressure. Send for reduced price list.
Moran Flexible Steam Joint Co., Inc’d
7 'Third Street, LOUISVILLE, Kv.

The Paint of the Future!

TOCH BROTHERS
R.1.W.DampResisting Paint

TrADE MARK.

This painL is rhe only protectlon agmnst

Rust, &) nd Decay. n be

plastered on and wm hol absolutely Price Sl 25 per
gallon m barrels and $1.50 1n 1 gallon cans.

, 471 West Broadway, New York.

EVERY BOY HIS OWN TOY T1AKER.

Tells how to make all Kinds Toys,
Steam. Engines, Photo Cameras,
Windmills, Microscopes, Electric
Telegraphs,Telephones, Magic Lan-
terns, Aolian Harps, Boats from a
rowboat to a schooner; also Kites,
Balloons Masks, Wagons Toy
House% ow and Arrow, Pop(:uns. b
Slings, tilts Fisb’ng Tackle,Rabbit
and Bird Traps, and many "others,
All is made 8o plain that a boy can )
easily make them. handsome lllus 'l‘hls gieat book
by mail, 10c., 3 for 25¢. C. DEPUY, Pub., Syracuse, N. Y

ELECTRIC BANQUET LAMP

with beautiful silk shade is the lat-
est novelty for the home. Car be
carried around the house. No acids
to spill. Power comes from_DLry
Batteries. A Christmas Pre=
sent that would be 5@(a)pprecmted
Price $3.50, silk shade, 50 cts. extra.
We make other styles.

§F~ Send for Catalog’tw and Price-
list of General Electric Supplies.

J. JONES & SON CO.,
84 Cortlandt St., New York.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments perform ed with it. A most valuable series
of articles, giving in complete form the particulars of
this subject. Details of furnaces for making the carbide,
gas generators, gasometers, burners, etc. Contained in

CIENTIFIC AMERICAN SUPPLEMENT 08. 9¢
1004, 1007, 1012, 1014, 1015, 1016, lli22,
10 33, 1038, 1057. 1064, 1( 71, 1072. 1082.

083. 1081. 1085, 1056, 1104, 11:24. 1132,
1149 and 1150. Price 10 cents each, by mail, from
this-office, und all newsdealers.

zoolmg, Bealing, Refreshing

Made from the Fresh Green Leaves of the Tasmanian Blue Gum Tree.

HYOMEI ANTISEPTIC SKIN SOAP

No Other Soap Manufactured without a Base of Fats, Grease, Oil and Alkali.

A delightful and surprising experience awaits any one who uses Hyomei Skin
It is so entirely different from soaps made by the old methods, that if it
were not for the beautiful, creamy lather,

one would doubt that they were using

There is no soapy smell which always follows the use of

no overpowering perfume such as is used in the higher
grades and which notifies each passerby that you have just taken a bath, or have
some skin disease which you are trying to cure with a medicinal soap. Hyomei
Skin Soap is Nature’s own skin purifier.
used. No smarting of the eyes or tender skin results from its use.
skin is thoroughy cleansed and invigorated; all disease germs are destroyed ;
every pore is opened and all obstructions to perfect circulation removed. The skin
soon becomes soft, smooth and free from blemish,
kind cannot exist where the New Soap is used daily. Send for a free sample

No artificial means or ingredients are
Instead, the

In fact, skin diseases of any

ever again be found among your toilet

THE R. T. BOOTH COMPANY, No. 2 Third Street, Ithaca, N. Y.

Costs about 12 cents a year to
maintain The Matchless

Electric Cigar Lighter

Invaluable for hotels, private
dwellings, factories, etc., etc.
not on sale by your dealer write
us for catalogue and price list.

STANLEY & PATTERSON,
Gen'l Elec. Equipment Supplies,
30-32 Frankfort St., NEW YORK.

A Good Opemng
for the Right Man.

Well established, progressive firm has excel-
lent opening for just the right man. Capable
of growth and willing to travel. Experience in
identical line not necessary. Apphcants should
have liberal education, though it need not neces-
sarily have been obtained entirely at school ; the
faculty of acquiring and imparting knowledge,
with the ability to influence others, and should
possess large faith and earnestness. Please state
age, previous associations, character of expe-
perience and references. 2ddress

Opportunity, P. O, Box 1592' Philadelphia.

We are making and selling
the best Art Tool in use. Ap-
lies colorby jet of air. enab-
ing the artist to do better
W work and save time for the

architect and the drattsman.
¢ Circulars free. Address,

AIR BRUSH MFG. CO.,

Nassau Street

ART WORK Rockfond 1L D 8 A
The Ideal Hunting Shoe

The concentrated product of tifty
Eears of shoemaking skill. 1'eninches
h, Bellows tongue, uppers gra
color, soft as a glove tough as stee!
cannot harden. e best storm- pmof
shoe ever placed 011 sale for Klondike,
miners, surveyors, engineers, and any
one requiring perfect foot protection.
Thousand of pairs sold t.o aatlsﬁed pa-

trons. 1uu.v Cat.
M. A. SN
sand N’
13th St., Phlladelphla.l’n.o

AIR BRUSH

Msnufacturers

Roper's New Engineer’'s Handy-Book

for STEAM ENGINEERS and ELECTRICIANS.

Thoroughly revised, rewritten and much enlarged by
EDWIN R. KELLER, M.E and CLAYTON W. PIKE, B.S.,
Ex-President of the Electrical Section of the Franklin
Institute. Embracing all the recent improvements in
the Steam Engine and giving full instructions for the

CARE and MANAGEMENT of an ELECTRICAL PLANT.
Nearly 900 pages, 325 illustratlons, over 700 main sub-
jects, 222 tables, and 645 questions most likely to be
asked when under examination before being licensedas

an engineer.

Full leather %ﬂt edﬁias Igockethook style, $3.50.

Publisher
Send for (‘ircular 1022 Market St., Philadelphia, Pa.

It would be appalling to know
in round numbers how many
millions of young chicks die
from different causes known
to so few of the hundreds of
thousands of poultry raisers.

TO ASSURE SUCCESS

and learn howto prevent the biglossesso common in
poultry raising it is only necessary to own a copy of

Practical Poultry Cuiture

which will start you right and keep you right, Tells ev-
erythmg the beginner ghould know, and aids the expe-
rienced in a hundred ways. It consists of 150 pages of
up-to-date poultry lore from the pens of practi-
cal and experienced hands. Endorsed by allleading poul-
try authorities and editors of i)oultry publications. Don't
be satisfied until you get it. It will both make and save
i'nu money Price 35 gents by mail postpaid, or 50 cents
cluding a year’s subscription to the

AGRICULTURAL EPITOMIST
a monthly publication of sterling valueand indispensable
to the Up-to-date Farmer, Gardener, Live 8tock and
Poultry Raiser. Regular subscription price, 50 cents

Address EPITOMIST PUB. CO., Indianapolis, Ind.

Prices $160 and up. SQnd tor cataloquq.

© 1899 SCIENTIFIC AMERICAN, INC.

PIERUE VAROR. LAUNGRES

Stock Sizes 14 to 22 foot.
8afe, Reliable and fully guaranteed.

PIERCE ENGINE CO0,, 17 N. 1Tth Street, Racing, Wige
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A Complete Electrical Library.
By PROF. T. O'CONOR SILOANE.

An inexpensive library
of the best books on
Electricity. Put up in a
neat folding box,as
shown in_ cut. FKor the
8 udent.the amateur,the
worksbhop. the electrical
engineer, schools and
colieges. Cnmpnsmg five
books, as follows:
Aritbmetic of Eiectricit,

pages, . . . 3L
Flectric Toy Makmg, 140

pages, . . . . $LO0U
How to Become a Suc-

cesstul Electrician, 189

pages, . L. . §1.00
Standard Electrical Dic-

tionary, 682 pages. $3.C0
Electricity Slmphﬁed 158

Five volume~, 1,300 pages,
pages, . §100 and over 4bu illustrations.
A valuabl a'nd fmdn D ble addition to every library.
Our Great Special Offer.—We will send prepaid

the above five volumes, hrandsomely bound in blue cloth,

with silver lettering, and inclosed in a neat folding box
as shown in the illustrarion, at the Special Reduced

Price of for the complete set. The regular

price of the five volumes is $’l 00.

Liquid Air 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 all over the country.
It is a logical explanation and application of the princi-
ples of liquefaction, a history of the theory, discovery
and manufacture of liquid air. A book that renders
simple one of the most perplexing chemical problems
of the century. Startling developments illustrated by
actual experiments. It is not 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. T. O’CONOR SLOANE.
many Illustrations, Price $2.50.

¥
EXPERIMENTAL SCIENCE.

By GEORGE M. HOPKINS.

THIS is a book full of
interest and value for
Teachers, Students,
and others who desire
to impart or obtain a
practical knowledge of
Physics. I'his splendid
work gives young and
old something worthy
of thought. ([t has in-
fluenced thousands of
men in the choice of a
career. It will give any-
one, young or old, in-
formation that will en-
able him to eompre-
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. 820
illus. Elegautly bound in cloth. Price, by mail, post-
paid, 4.00 ; Half Morocco, 85.00.

365 Pages. With

THE SCIENTIFIC AMERICAN
Cyclopedia of Receipts,
Notes and Queries.

Edited by ALBERT A. HOPKINS.
12,500 Receipts. 708 Pages.

This splendid
work contains a
careful compila-
tion of the most
useful Receipts
and Replies given
in the Notes and
Queries of corre-
spondenst as pub-
lished in the Sci-
ENTIFIC AMERI-
CAN during the
past fifty years;
together with
many valuabile
and important ad
dmons Ove

12,000 selected
Receipts 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 85 in cloth; %6 1n sheep; $6.30 in half mo-
rocco; postpaid. ¥

Gas, Gasoline, and

Oil Vapor Engines.|.

The Only American Book on the Subject.

NAY
= \\n'/z,/,//,

A’ book designed for the
keneral information of ev-
eryone interested 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 engi-
neer. The book treats of
the theory and practice of
Gas, Gasoline, and Ol En- | §
gines, as designed and man- | #
ufactured in the United
States. It also contains |
chapters on Horseless Ve-
hicles, Electric Ligbting,
Marine Propulsion, etc.

By GARDNER D. Hiscox, M.K. 270 Hanésorue Engrav-
ings. Large Octavo, 365 Pages. Price $2.30.

§F~ Full descriptive circulars of above books will be mailed

Jfree upon application.
MUNN & CO., Publishers,

861 BROADWAY, NEW YORK.

Tintype apparatus, Cope & Myers........
Tire, elastic, R. Freysinger...........
Tire for autocars, elastic, A. Ducasble...
’11r9Bfor bicycles, pneumatic, Schroeder & Carr-

Tire, pneumatic. A. B. Shaw.
Tire, vehicle, C. T. Adams
Tlres, repair patch for pneumatic, C.
Toaster, Dpdegraﬂ& SLewurt
Tobacco ‘lee. ......
Topple, sliding A Replogle
Tongs, pipe, A. J. Sawin........
Too), combination, E. R. Jones..
1" Ool combination, G. W. Prmzmg
T'ool, combination, Watson & Cavitt........
aner telescopic. H. A. Van der Cruyssen.
Toy, mechanical. S. ANSON..... ceevueennnnnn
T'oy pistol, Hadley & Evans........
Trace fastener, Benshoff & Gairing..
T'rack crossing protector. M. D. Mey
Transom lifter. G. Bickelhaupt........

I'ripping mecnmmm
Trolley, G. . Bolser..
T'ruck bolster K. H. Raj
I'ruck side frame, car, P.
Truss pad, galvanie, 3. S. Carpenter
Tube blanks, manufacturing, E
'I'ube blanks, piercing machine f
uimby...........oooel
Turn table, J. W. Knopp.
‘Turning tooi, W. A. Pendry
Umbrella, A. B. Cameron.. oo
Unicycle driving mechamsm H. banswmdt
Upholstering apparatus, Braisher & Foulk. .
Valve, automatic tank. J. 'I'. Morrison. . 5
Valve gear, slide, J. Damlos.......................
Vault for subterranean conduits, Edwards & .

Phelps
Vehicle, body loop, W. H. Bowe .
Vehicle. electrically propelled, R. M. Hunter..... 638,966
Vehicles, switch'for electrically propelled, P.

White 38.859
Vise, 8. Coran... ......... 638,835
Wagon brake, 1;. S. Whee]er 538,783
Washing machine, J. H. Geers. 639.167
Watch movement bridge, J. I. Kuartz. 339,177

Water closet flushing apparatus, T. l‘rl
Water closet flushing apparatus, J. A. Woodbury MSQO()
Water closets, attachment for automatically

flushing, A. E.Schlieder.......................... 638,
Water elevator, wmdluss 1. 8. Colemun . 639,149
Water motor, R. M. Blackmer. 3 « 639,011
Waterer, stock, A Glenn . 638,842
Watering cart and fire engme automobile, C. W.

L1070 § 5 N ,864
Waterproof composition for rend ering garments,

G. A I0Boae0ANo0000000a00000000 0000030000 639,087
Waterﬁroof sidewalk, floor, or roof construction,

ackson........... ......... 6

Weather repelling device for doors,
Weighing and measuring machine, R P. \ln
Weighing apparatus, Stackig & Carlson.
heel. See Gear wheel. Sprocket wheel.
Whisking or mlxmg machine, G. S. &
Baker.. <0
Windmill, C. eJ
Window brace and fﬂ
Vire bars, producing, E. Emerson. .
Wood carving machine, J. E. Brielmaie
Wrench. See Plpe wrench.
Wrench, J. H. Coe
Yeast ugltatlmz apparatus. A. Loren

DESIGNS.

L]othes spring, J.N. Caner
Corn holder, E A. Straub
Curling iron member, S
Dauber, H. L. Miller.

Holdback, W. W. Kmppl
Hool:, harness trace, J. R.
lnaulmmg plate for electric lam;
Kmfe, W. D. Arnett ........
Lamp body, D. 8. Williams..
Lamp globe, T. W. Synnott
Latch lever, W. R. White
Medal or similar article, W. Vetter.
Necktie holder, C. L. Uhr;

Paper border, wnll H Wearne..
Paper, wall, H. Wearne. ...........
Quilting frame hanger, S. A. Hogue
Teacup, W. H. LOpp...................
Vehicle frame, motor, W. O.
Vehicle running frame, H. M. Pope
Water bag, F. W. Stephenson
Wedge, J. Hunsinger, Jr

TRADE MARKS.

Boiler tubes, C. A. Thompson
Bread, baked. J. G. Meinberg.
Butter, J. G. Turnbull b
Cement for certain named purposes, Eciipse Ce-
ment and Blacking Company.......... ......... 3
Cooking utehsiis, metal ware, Manning Bowman 5

Farm machmery and agricultural implements, )
Smith Company
Flame proof products, certain named, Flame Proof
COmMPANY -s v svwsmensissivssvosisvesssisssin &
Flour, Cumberland Cereal Company.......
Kood, poultry, Empire Egg Maker Company
Games, indoor, A. Hodg
Hypnouc, new, F; arbenfubnken of Elberfeld Com-

ban
Kmued fabrics and garments made Lherefrost;x.
0,

Match cases, B. L. Gilman.....
Medicine for a certain named dise
Klein & French Company.................. 33,890, 33,891
Musical instruments and strings for same, certain
named stringed, Lyon & Hewy............c.....
Olives, Seville Packing Company...
Papers, carbon. Mittag & Volger
Pharmaceutical compound, certain named, Far-
beufabriken of Elberfeld Company
Powder, poultry, A. A. Wells .
Prmters make ready fabric for, Tympalyn Com-

Flaccus Company....
Remedy. teethmg J. B. de B
Seed, clover. W. Conklin & S
Seed'corn, K. W. Conklin & Son
Seed, umot,hy, E. W. Conklin &
Shoes, Pingree & Smith...........
Shoes, certain named, J

Company............
Skin cream, J. H. Austin..
Soap and soap making matermls M. Myer
Stogies. Segal & MENZET. .. uonrererenssernns
Tea. Nippon Seicha Gaisha, (Japan Tea

Company)

Watches, Elgin National Watch Company »
‘Water, spring, Quabaug Spring Water Company..

LABELS.

“ Espinosa Coffee,” for coffee, Williams Coffee Com-

7233
7,231
7.234

1,236
7,232

. 1.235
. 1,229

ters, Firm of J. Lowenthal
‘ Magaw’s Favorite,” for ch
Cheese Compan
‘*“ Ozone.” for a me
* Payette’s Tar Shampon % £or sha
tions, G. M. Payette & Company.
‘ Pluto Concentrated.” for bottied
Henry Drug Company
* Sweets,” for confect\onary. Bay State ImDroved
Box Comp:
“Utemtone." for medicine, F. M. Peironnet..

A printed copy of the specitication and drawing of
any patent in the toregoing list. or any patent in print
issued since 1865. will be furnished from this office for
10 cents. Inordering please state the name and number
of the patent desired, and remit to Munn & Co..
Broadway, New York. Special rates will be given ‘where
a large number of copies are desired at one time.

Canadian patents may now be obtamed by the in-
ventors for any of the inventions named 1 the fore-
going list, provided they are simple, at a cost of $40 each.
If complicated the cost will be a little more. For_full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

S~
SEWED BUFF

« For {Inadulterated Cigars

Butfing and Po

Silverware, Jewelers and P|

HIGH GRADE

for manufacturers of Hardware, Bicycles, Brass, Stoves,

DIVINE BROS. CO., 92 Oneida 8t., Utica, N.Y.

lishing Wheels

lating Trades and others,

4409 NIdO

Does Much Work

With
Little
Work

emington
Typewriter

WYCKOFF, SEAMANS & BENEDICT.
327 Broadway, New York.

Draughtsmen wanted on Mill Machinery and Machine
Tools. Apply Bethlehem Steel Co., South r%ethlehem, Pa
"ﬁr Box Nailer to drive at least e!ulu:

A-NT-ED No. 14 large head wire ns.lls in

or longer. Address Palmetto Fibre Co., Frederick,

TURBINE

Mechanical Engineer. To take charge of machine

shop for building all kinds of machines. Must be
drau%ltsman State past experience. Address, 8.M.G.,

D’AMOUR & LITTLEDALE MACHINE CO0.

130 WORTH ST.. NEW YORK..
Machinery, Tools, Patterns, Models.

MﬂnEls I& EXPERIMENTAL WORK.

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

¥ Send for Circular ‘“M.”
ﬁ)rmgﬁel% Fgls ﬁ. g.o .

CATALOGUES FREE
E UNION MODEL WORKS
F_ARS @ 193 CLARK CHICAGO.
MACHINES, Corliss Engines Brewers’
and Bottlers’ Machinery. THE VILTER
MFG.. CO., 899 Clinton Street, Mllwaukee. Wis.

in any style, $3.50 to $20.00 per hun-
dred, packed in boxes suitable for holi-
day presents, call or write to

BROCK & CO., Cigar Mfrs., 22 Park Place, New York,

A SWELL AFFAIR

This is the best Electric Scarf
Pin manufgctured. Will last six
months. Throws bright light 25 feet.
Includes dry pocket battery. weigh-
ing six ounces. Canbelighted with-
out any one knowing how it’s done.
Price, complete, by mail, $1.50. Buy
one and have lots of fun.

B VITALIS HIMMER, Jr.,
Y Manufacturer of Electric \fuvemes,

166-168 Greenwich St., N. Y.

“CHRISTMAS GIFTS”

DIAMONDS, WATCHES and JEWELRY.
special | The new Waltham 12 size $25 00

open-tace 14 karat watch

SWEET & ELLSWORTH, Wholesale and
89 Maiden Lane, New York. Retail Jewelers.

50 YEARS’
EXPERIENCE

PATENTS

TRADE MARKS
DESIGNS
COPYRIGHTS &c.
Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention 18 probably patentable. Communica-
tions strictly confidential. Handbook on Patents

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

Scientific American,

A handsomely illustrated weekly. l.argest cir-
culation of any scientific journal. 'I'erms, &3 a
year; four months, $l. Sold by all newsdealers.

MUNN & Co.z61 eroaaway. New York

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

LIGHT MANUFACTURING &HP!FWE"’W WORK,
SHEETMETAL stamping — PUNGHES & DIES.
UTOMOBILES Ano PARTS For saMe.
SPECIAL MACH/NERY. INQUIRIES SOLICITED.
0TTO0 KONIGSLOW-45 MICHIGANST.CLEVELAND,0.

Floats for Steam Traps

Hercules Seamlcss Copper Floats
) arc tested t o 300 lbs. per sq. in. and warranted.
The ongm 1ml onlv genuine seamless copper
floats mad nd for No. 2 Catalogue Free.
]lEI{C U Llub FLOAT WORKS,
springtield, Mass,

“17 JEWELED

adjusted, pntent regulator, stem wind and
stem set, genuin
NATIONAL SPEGIAL
muvement. — Laaies’ or Genus' size.
WARRARTED 20 YEARS. 14K,
N Gold plate hunting case, elegantly
A engraved. Fit for a king. No better
watch made. Must be seen to beap-
preciated. Special Offer for next t0
Bl days, send your full name and ad
dress and we will send this watch
C.0.D.with privilege toexamine. If
found satisfactory pay agent5.86
and express charges. A guarantee
and beautiful chain and charm sent
free with every watch. Write al
once as this may not appear again.
L HFG & IMPORTING CO.,
234 Dvarborn St., B 841, Chlcago, m.

Steam Engmo built by the Watts
or a Campbell Company, of Newark,
N.J. Engine consists of two hori-
zontal condensing Corliss engines
coupled to one shaft,with vertical air pump driven from
crank pin. The c; linders are 28 in. bore, 60 in. stroke.
Belt wheel is 26 ft. dia. by 114 in. face. Gross weight
is about 225,000 1bs. Can be seen in operation now,
{:robablg ready for delivery in February, 1900. jﬂy
0 The Clark Thread Co.. P. O. Box 154, Néwark, N.
FOR SALE. One half interest in patent on Rotary
Engine, No ated October 10, 1899, and on Life
Boat, No. ﬁ‘hese are pract,ical and valuable in-
ventions. See “illustrated article on page 411 of this
For terms and further particulars address:

issue.
W. Frank James, Box 1,075, Phoenix, Arizona.

FOR SALE—-One 2 horse power horizontal, tubular
boiler with pumps, inspirator, heaters, etc.. and one

Armington & Simms 50 horse ggwer engine. all in first
1 class condition. Addr., Box 713, New York,

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son,45-51 Rose St.,N.Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma~
chinery. E. Konigslow & Bro.,1818eneca St.,Cleveland,O.

8. MODELS & EXPERIMENTAL WORK_.SMALL MACHIRERY|
NBVPEEL\%';iEE%C NEW TORI STENCIL WORKS 100 NASSAU 8T N.V.

FOR STEREOPTICONS AND SLIDES

Moving Picture Machines and Films, write Williams,
Brown & Eartle, 920 Chestnut st., Phlladelphia, Pa.

GRINDING MILLS EOR ALL PURPOSES.

Bogardus Patent Uni-
versal Eccentric Mill. Address J. S, & G. F. SIMP-
SON, 28 Rodney Street, Brooklyn, N. Y.

UNITED STATES PATEN

ty appliance for high speed steam engines.
in England and on the Continent.
existing engines. W,

or license
of a safe-
Easil Esta'i)il’?l %g
asily applie
H. C., Box 113, Newa

D. L. HOLDEN
1336 BEACH St. PHILADELPHIA Pa.

(CkHich ICE MACHINES

R SEE FIRST PAGE
VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I

PALMER Stationary
and Marine Gasoline En-
%nes and Launches, Motor

agon Engmes. Pump-
ing Engine:

Fe ad Send for catalog.
MIANUS, CONN.

SOL

"PALMER BROS.,

MERITORIOUS INVENTIONS

financed or patents sold outright. Capital furnished
for good enierprises at 5 per cent. Stock companies
formed and influential directors procured. Stocks and
bonds sold. We transact all business on commission
strictly. No advance fees. PETER WHITNEY, 100

Broadway, New York.

GAS  GASOLINE E

WATER MOT

BACKUS WATER MOTOR CO. NEWARK N.J. U. 5 A

Send us youraddress

andwewillshowyou
how tomake $3 aday
absolutely sure; we
furnish the work and teach you free; you work in

the locality where you llve
explain the b
fit of #3 for every daY
BROYAL MANUFACTU

Send us your address and we will
b a clear pro~

s work absolutely sure, write at once.

RING CO.. Box # 1. DETROIT. MICH,

310 First Premiums

Awarded to the PRAIRIE STATE

INCUBAT Guaranteed to operate

. in any climate. ﬁsnd for catalogue.
PRAIRIE STATE INCUBATOR CO. Homer City, PI.

galcium Carbide

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

YOU- CAN MAKE $100.AWEEK !

OWN YoUR OWN SHOW, COMPLETE OuTFIT—$ 100.
LIFE MOTION_FILMS & MACHINES.

GREAT PASSION  PLAY & 500 0THER SUBJECTS

ILLUSTR

LUB/N,LARazsr MFR PH/LADELPHIA P.A.

w ANTED-—An office man to purchase the interest of

partner desiring to retire, in a concern
which manufactures the simplest, heaviest, most eco-
nomical and most fully developed Gas Fngine on the
market. En‘%’ine operates also with either gasoline or
kerosene. ould consider consolidation with a live
concern manufacturing first-class Steam Engines and
Dynamos Orly principals need apply for particulars to

W, S, Box 773, New York.

3;% Acetylene Burners.

Samples, %4 to 1 foot, 25c. each.

A new burner for STEREOPTICONS,
Highest C. P. possible.

State Line Talc Co., Chattanooga, Tenn.

At “HARBACH’S” All
LANTERNS

and SLIDES $| up E
ForHome or Exhibition =
Ma Ic I.anterns and Slides WANTED.
HAR CO'’S Magic Lantern Emporium
809 Fllbert St., Philadelphia, Pa.

HAPPINGTON & KING PE

RFORATING €O.

225 N UNIONST,

CHICA\J
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Locomotive Luxur

but witrout the
ense oOr

bother of an en-

gineer, is the

Winton
Motor
Carriage

2 B e Simplest and
Price $1,000. No dgents. gg:lzstta:g' 311;8;:
mobile. Clean, quiet, durable, safe and eminently satis-
factory. Hydro carbon system Gives continual plea-
sure to its owne e at once for free catalogue to
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio

This Little Instrament

plays the Organ better than most people after

ten years instruction and practice. [t is called

‘T'he NJaestro

because it is the master player.

It wili play Hymns, Popular Songs, Church
Voluntaries, Dance Music, Overtures, etc., on
Any Good Cabinet Organ. Price %40,

§F~ Profitable business for good agents.
THE MAESTRO COMPANY, Elbridge, N. Y., U. S. A.

THE RIVETT SLOTTER

as an attach- ment to our 8-inch Precision
Lathe is exceedingly useful in
cases whereit is necessary to puta
key-seat in as small a hole as
" a cutter may be madeto stand
thework. From 40seconds to
2 minutes suffices to put a key-
seat in a hole 4 in. diameter
and %4 in. long—it depends on
the metal. is is acknowl-

edged to be a most valuable tool, indis-
pensable in allup-to-date shops throughout the country.

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass.

THE BICYCLE: ITS INFLUENCE IN

Healtb and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the' subject is ex-
haustively treated from the following standpoints: 1
T'h= use of the cycle by persons in health, he use of
thecycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002, Price 10 cents.
'l o be had at this ofﬁce and fmm all newsdealers

CHARTER Gasoline Englne
USED ANY PLACE

BY ANYONE

FOR ANY PURPOSE
Stationaries, Portables,
Engines and Pumps.

§®~ State your Power Needs. .
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

Queen Transits and Levels

High Grade Instruments with the Latest Improvemems.

i o 2 pagc otk
ematical Cata-

?ata]ogue on THE QUEEN logue on ap-

application. plication.

ENGINEERS’ AND DRAFTSMEN'S SUPPLIES.

QUEEN & C0., Qrtical and Scientific

*»y Instrument Works,
69 Fifth Ave., New York. 1010 Chestnut St., Phila.

Warm
Extremities,
Warm all over.

Warm, 8trong, Durable, Handsome, are our $3 Large
Gauntlet Biack Fur Gloves, by mail prepaid. The same
remarks will a.pPly to our Dollar-quarter genuine Mocha
Kid gloves in all colors for women, and our Dollar-half,
Seventy-five and ‘I'wo-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, dnving and work
gloves and mittens.

In Black Galloway and l“risian Fur Coats and Robes
we are headquarters. Get our “ Moth-Prouf” booklet.
Also coon, dug, wombat, Russian calf coats.

Tn Custom Fur Tanning of ali kinds of hides and skins;
Rug and Robe work; Taxiderm nd Head Mountlng
we are at home; Get our custom tan * Folder.’

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

U. NEHRING,

16 EAST 42D STREET,

==  Hnother Step in Color Photography!
" Nehring’s 4 Orthochromatic ¢ Lens.

It can be used with any camera made. Will optically correct the lens
therein for the yellow rays, thus producing effects heretofore unheard of.
The two single combinations of this most wonderful lens may also be used
for copying and enlarging with any short bellows cycle or folding camera,
or as a Tele-Photo Lens.

Price: 4x5, $5; 5x 17, $6; 61 x 81, $7; 8x 10, $8.

oerr . NEW YORK.

Kodaks

do away with cumber-
some plate-holders,
heavy, fragile glass plates,

and bothersome dark-

slides.

Just turn a Key—

All Kodaks use our light-proof film cartridges
(which weigh but ounces, where plates weigh
pounds) and can be loaded in daylight. Seven'
styles use either plates or films,

Kodaks, $5.00 to $35.00.
EASTMAN KODAK CO.

Catalogues freeat the Rochester, N. Y
s Ne I

dealers or by mail.

Che Edison Concert
Phonograph

Mr. Edison has
perfected the
Phonograph.

This

It pergectly is the
reproduces -
the human Instru
voice, JUST ment.
jAs LouD,

usc as

clear, just L e
as sweet.

It duplicates lnstrumental " music wnth pure-toned
brilliance and satisfying intensity. Used witli Edisot
Concert Records, its reproduction is free from all me-
chanical noises. Only the music or the voice is heard.
It is strong and vibrant enough to fill the largest audi-
torium. It is smooth and broad enough for the parlor.

The highest type of talking machine ever before pro-
duced bears no comparison with tbe Edison Concert
Phonograph. The price is $1 0

Six other styles of Phonographs, including the Edi=-
son (Gem, price 0.

Che Edison Phonograpb gompany,

Race Street & Arcade, Cincinnati, 0., U. S. A.

% RICAT
EHENETOIL lezaisarss
3 iFYou: HAVEA "ﬂflﬂ'"' C#B} é ol'xt% s‘ 2’

SUBMARINE TELEGRAPH.—A POP-
ular article upon cable telegraphing. SCIENTIFIC AM-
ERICAN SUPPLEMENT 1134. Price10cents. For sale
by Munn & Co. and all newsdenlers

to

Send for catalogue.

THE ADAMS & WESTLAKE CO., 108 Ontario St.,

he Adlake

Camera

With its many -superior attractions

amateurs is recommended as a

most acceptable

Holiday Gift.

Adlake Repeater, rapid action magazine, $5.50 and $8.00.
Adlake Regular, with 12 light proof plate holders, $10.00.

Adlake Special with 12 light proof aluminum plate holders, $12. 00
Sent express prepaid to any part of U. S.

Chicago

WOODWORKING MAGHINERY.m

For Planing Mills, Carpenters,
Builders, Fyrniture, Chair, Vehicle,
Wheel and Spoke Makers, etc.
8#~ Correspondence Solicited.
Ilustrated 312-page Catalogue free
to manufacturers and foremen.
€ EGAN CO.
327 to 347 West Front Street,
CINCINNATI, OHIO.

‘* WOLVERINE *’

GAS & GASOLINE ENGINES
STATIONARY AND MARINE.

The * Wolverine ’is the only revers-
ible marine gas engine on the market.
It isthe lightest engine for its power.
Requires no licensed engineer. Ab-
solutely safe. Manufactured by

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

Presses for
Sub-Press Work.

Five sizes. Sub-Presses and
Tools to order.

§F~ Send for Circulars.

BLAKE & JOHNSON,
P. 0. Box 7, WATERBURY, CONN.

Foot Power, High Grade

W. P. Davis Mach. Co.,Rochester, N.Y.

LATHES

FEGIESTOS
FLR A MY COVERINGS

+ NEW YORK- CHIQGO ILADELPHIA BOSTOM
neld

ASBESTOS MATERIALS LIOUID PAINTS & STAINS
ROOFING MATERIALS.[aaeg [[oF VR, PN {2 PYR-N

TRADE MARK

11
PEGAMOI
ALUMINUM PAINT.

Latest s&plmat.lon of Aluminum. Looks like Frosted
Silver. ashable. Untarnishable, Water, Oil and
Weatherproof. Durable, Easily Applied. Bicycles,
Yachts, Radiators, Pipes, Metal Work, Machmerg i
namos, ’Motors. Apparatus, Arc Lamps, Sockets, Brac|
ets, Cars, Stations, General Decoratlon, etc. Sample
bottle, by mail, for 25 cents.

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

Reisch’s Foot Power
EMERY WHEEL

KNIFE SHARPENER and TOOL GRINDER

2,000 revolutions or 3,500 feet per minute.

A handy machine for Bicycle Repair

Sh op achme Shops, Mills, Factories,
ight of mac] ine, 3 feet; size of
emery wheel, 6x1 in.

Machine sent on approval to respon-
sible parties.

§#F Send for Circular and Prices.

BUFFALO EMERY WHEEL CO.,
No. 10 Lock St., Buffalo, N.Y.

CROOKES TUBES AND ROENTGENS

Photography.—The new photography as performed by

the use of Crookes tubes as a source of excitation. All
about Cmokes tubes. GCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 23N, 243, 244, 702v 795.

181, 189

905, 908, 1050, 1054, 1055, 1056, 1057, also
SCIENTIFIC AMERICAN, Nos. 7, 8, 10 and 14,.Vol. 4.
These profusely iNustrated SUPPLEMENTS contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them
will be found Prof. Crookes’ early lectures, detailing
very fully the experiments which so excited the world,
and which are now again exciting attentionin connec.
tion with Roentgen’s photography. Price 10 cents each,
To be had at this office and from all newsdealers.

Astronomlcal

Y Engmeermg

Instruments
MANUFACTURED BY
W. &. D. MOGEY,
Bayonne City, N. J.
8¥" Send for Catalogue.

WE beg to announce that we have about completed
our new Automobile Plant, and that we have
entered into the practical manufacture of

Moftor Vehicles of the
Daimler-Phenix and

Panbard and Levassor
... SYSTEMS.. ..

The Standard Automobile System

of the World.
¥

We will have our Carriage Catalogue ready about
Kebruary 1, and be ready to accept Orders about keb-
ruary 15, 1900.

Daimler Mig. Co.,

GENERAL OFFICE AND WORKS:
937 to 955 Steinway Ave.,
STEINWAY, LONG ISLAND.

Sole owners of the Daimler and Panbard-Levassor
System for the United States and Canada.

WHAT HAVE YOU IN
Special Industrial Machinery

We have constant inquiries for special American Ma-
chinery for the European Market. Something new and
without competition. Our facilities for placing same
are unequaled. Correspondence solicited.

Offices : London, Paris, Berlin, etc.

GEO. D. MOFFAT CO., Monadnock Bldg., Chicago, Ill.

HOW TO MAKE AN ELECTRICAL

Furnace for Amateur's (Jse.—The utilization of 110 voit
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be m-de by any amateur who is versed in the
use of tools. This article 1s contalned in SCIENTIFIC
AMERICAN SUPPLEMENT, 182, Price 10 cents.
For sale by MUNN & CoO., 46] Brondway. New York City,
or by any bookseller or newsdealer.

VGu USE GRINDSTONES ?

[f 80, we can supp:y you. Al sizes

— mounted and unmounted, always
kept in stock. Rememboer, we make a
specialtyof selecting stones torall spe-
cial purposes. Y& Ask for catalogue

The CLEVELAND STONE CO.
2d Floor, Wilshire, Cleveland, 0.

& Little Light

on the watch subject is found in our new booklet‘
which all are invited to send for—free of c:

. the

pocket.
The World’s Standard

Sold by jewelers everywhere.

Elgin Ruby Jeweled

Watches

come in varioussizes, grades and prlces, tosuitevery

Recognized universally a

An Elrin watch always has
¢*Eilgin®’ engraved onthe worke—fully guar-

Elgm National Watch Co., Elgin, Ill.

© 1899 SCIENTIFIC AMERICAN, INC.

Pdwerful, Responsive,
Durable and Eflicient.

REEVES’
Variable Speed
Counter Shait

for securing any speed without
change of belt or loss of time. Spe-
cially adayted for all kinds of ex-
erimental macbinery. Printing
resses. Motor Carriages, Iron-
working 'fools, Woodworking Ma-
chinery, or any and all macbines re-
quiring a change of speed or feed.

E¥— Sendfor handso’mely illustrated
catalogue ** S. A.” free.

REEVES PULLEY GAO..

Columbus, Ind., U. S.

Best Railroad

All varlecies at lowest prices.
Track an nfon or Stock Scales made,
180 1(1]0 usef articies, includin, ‘es.

S[:al BS wmg Machines, Bicycles, Tools. e Save

Money. Lists Free. CHICAGO SCALE Co., Chicago. Ill,

JESSOP'S STEEL'4F"
FOR TOOLS, SAWS ETC

WM JESSOP & SONS L'2 91 JOHN ST. NEW YORK

PRINTING INKS

The SCIENTIFIC AMERICAN {8 printed with CHAS
ENEU JOHNSON & CO.'8 INK, Tenth and Lombard
8ts., Philadeiphia, and 47 Rose St., opp. Duane, New York






