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The Two ‘* Travelers” Meeting in the Center of Bridge. Only Two Towers and
'hree Spans of the Old Structure Remaining.

The Pooting of a Column, Showing Knee-Bracing and
Details of Construction.
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wexing a Column Section into Position, View Looking through the Towers of New Bndge
THE RECONSTRUCTION OF THE KINZUA VIADUCT,—[See page 262.]
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T0O THE ARMOR-PLATE MAKERS.

It is greatly to be regretted that the armor-plate
manufacturers, after obtaining fromn Congress such
marked concessions in respect of the price to he paid
for armor, should now be obstructing the work of
letting contracts by an unseemly scrainble to obtain a
monopoly of the much-coveted orders. The amount of
armor reqnired is 85,000 tons. The bids which were

made during August were of such a nature that there .
was no course open to the Secretary of thé Navy but .

to reject them. The Midvale Steel Company an-
nounced that it would not accept a contract for less
than 20,000 tons of armor, while the Carnegie and
Bethlehem Companies each stated that they would not
accept ‘a econtract for less than 18,250 tons. To have
given a contract for 20,000 tons to the Midvale Com-
pany would have left only 15,000 tons to be awarded to
two companies which had each refused to take less
than 18,250 tons. Even if this had been done, there
was a difficulty due to the fact that the Midvale Steel
Company asked for twenty-six mmonths to complete its
armor plant and commence making deliveries.. As the
armor for the ships of the ‘‘ Maine” class will be re-
quired at a comparatively early date, the acceptance
of the bid of that company was out of the question.

In view of the fact that at its last session Congress
had made such liberal concessions in the matter
of price, it was naturally expected that after the
rejection of the August bids the Carnegie and Beth-
lehemn Companies would have arranged to put in
bids for the 35,000 tons required that would have met
the necessities of the case. "We greatly regret to note,
however, that at the last meeting between the repre-
sentatives of the navy and the manufacturers, no satis-
factory arrangement was reached. We should have
thought that in view of the strong opposition that has
developed in Congress to paying the large prices de-
manded by the makers, these two companies would
have been moved by the dictates of prudence and com-
mon sense to show a more conciliatory and reasonable
spirit.
fair price for armor, and has always deprecated the
hostility displayed in Congress against the manu-
facturers; but we are free to confess that unless the
Carnegie and Bethlehem Coibnpanies are prepared to
meet the naval authorities in a more reasonable and
less arrogant mood, they will themselves strengthen
the opposition of the very party in Congress which

has hitherto caused these large armor-plate establish-

ments to stand so many wonths in complete or com-
parative idleness.
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AN AMERICA CUP CONTEST IN 1901,

With a simplicity and dispateh which are delight-
fully refreshing after some of the long-drawn-out cor-
respondence of former years, another challenge has
been sent and accepted for the famous America cup.
According to the wording of the challenge, the owner
of the new vessel will be Sir Thomas J. Lipton ; her
name wiil be ¢ Shamrock -11.”; she will measure 89
feet 5 inches on the water line, and she will be of
catter rig. . It is more than probable that the new
vessel will be designed by Mr. Watson, from_ whose
hand came the ‘‘Thistle” and the two ** Valkyries.”
For the defense we have the ‘‘ Columbia,” whose vie-
tory over * Shamrock ™ was by such liberal margins as
to render her a decided competitor for the honor of de-
fending the cup in the forthcoming match. To make
certainty doubly sure, however, it is probable that
Mr. Herreshoff will be instructed to go ahead and beat
his own famous prodnetion, a task which he is sure to
accomplish. The interest of the forthcoming struggle
will center very largely around Mr. Watson, whose
success with the German Emperor’s ‘ Meteor,” and
with the new yawl ¢ Sybarita,” constructed for this
season’s racing in Engliéh waters, renders it probable
that as he did so well with yachts of the composite
type, constructed of steel and wood, he will turn out
an extremely fast cutter if given the same advantages

This journal has always advocated paying a

‘existing conditions.
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in respect of materials which favored Mr. Fife, the
designer of ‘‘ Shamrock 1.” Construction in bronze or
aluminium, and the substitution of hollow for wooden
spars, would secure a saving of from eight to ten tons
over a vessel of the ‘‘ Meteor's” construction. Mr.
Watson has never had an opportunity to try his hand
in the new wmaterials, and with the experience obtained
in “ Shawmrock I.” to guide him, he should be able to
build a worthy competitor for Mr. Herreshoff’s new
defender. As Sir Thomnas has expressed his intention
of using the first ‘‘Shamrock ” as a trial boat for the
second craft of that narmne, the new challenger will
enter the races of 1901 in the very best possible condi-
tion as to crews, sails and spars.

Recent experience in the handling of ‘* out and out”
racing machines suggests that in lightness of construe-
tion we have exceeded the margin of safety ; as witness
the case of ‘* Shawmrock,” whose hollow spars buckled
so badly in a breeze of any strength that the yacht
was unable to get the full benefit of her magnificent
suit of canvas, and the failure of the four Herreshoff
70-foot cutters of this season, whose hulls were so wedk
that their bows were pulled out of shape whenever a
breeze of any strength brought a heavy strain upon the
stays. It may be taken for granted that in the matter
of lightness the cowmpeting yachts will start on even
terms, and the race will be won on form, sail-plan, and
seamanship.
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ZEPPELIN’S AIRSHIP ON TRIAL.
The second trial of Count Zeppelin’s colossal airship

- is described in press reports fromn Friedrichshafen as
After rising to a height of -

being "a notable ‘ success.
about two thousand feet, the vessel remained poised at.
that level for-three-quarters of an hour. It then made
a series of tacks, and went through certain turning ma-
neu vers, aiterward traveling with the wind in what is
described a8 ‘‘a generally circular direction " for about
six miles, the velocity of the wind at this timme being
about eight miles an hour. It is said that later, in
a freshening breeze, the airship turned and ‘‘made
headway " against the wind. Eventually the vessel
descended with ‘‘great ease and-. steadiness to the
lake,” and was towed to its shelter. The stability
and steering powers of the airship are described as
being excellent. .

1f the above reports are correct, we still know as
little about the actual practical .value of Count Zep-
pelin’s machine as we did before. It has been proved
merely that an airship of this kind can ascend, main-
tain its equilibriuin, and be navigated in any desired
direction, provided the wind does not much exceed
the strength of a gentle breeze. It has..yet:to be
shown that in stronger winds, say. of:from.twenty to
fifty miles an hour, this all‘Shlp can perforn.'\ ‘thessame
evolutions. If it should show that it is able to‘main-
tain a speed of, say, only twenty miles an hour against

a strong wind, aerial navigation by the balloon type of ..

airship will have made an enormous stride in these
closing days of the century. Enough has been accom-
plished to render the further trials of Count Zeppelin’s

costly and carefully thought out design a matter of

world-wide interest. We publish in the current Sup-
PLEMENT a series of photographic views, which were
taken when the airship was being put through the
previous series of evolutions, which, it will be remem-
bered, were abruptly terminated by the breakdown of
part of the controlling mechanisin.
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THE NEW LINER “LA LORRAINE.”

- “La Lorraine " and her twin sister, ** La Savoie,” con-

stitute the two latest and fastest steamers to be built
for the Compagnie Générale Transatlantique; and the

former was thrown"open, for the first time, for gen-

eral inspection on her recent trip to the port of New
York. These two vessels were constructed under a
mail contract with the French government, by which
they receive- a liberal subsidy if the vessels fulfill
certain requirements as to construction and speed.
Unlike the competing. American, English and German
companies, the French line are restricted in the mat-

ter of size” of their ships by the limited docking facil- -

ities at the port of Havre, and in ‘‘La Lorraine” we
see the largest vessel that can be accommodated under
In these days-of ‘displacements
which run up as high as 28,500 tons, * La Lorraine”
with-a displacement of only 15,300 tons seems to be a
relatively small vessel, although her trial speed of 22:63
knots places her well up in the front rank of our fast
modeérn vessels. ‘*La Lorraine” is 580 feet long, 60 feet
in beam, and has a molded depth of 39 feet 6 inches. She
is driven by two sets of triple-expansion engines, each
engine having four cylinders, placed side by side, and
steamn at 163 pounds pressure is supplied by sixteen
cylindrical boilers.

On the trial trip, made July 24 of this year, with 89°5
revolutions of the engines per minute, a total of 22,118
horse power was developed, giving a maximum speed,
as mentioned, of 22°63 knots per hour. The vessel is
constructed with six decks and there are seventeen

bulkheads—one longitudinal and sixteen transverse. A
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broadside view of ‘ La Lorraine” shows her to be a
handsome vessel, with a graceful sheer and a decided
flare forward in the bows, which should give her good
lifting power in a head sea. She is provided with
bilge keels, and in her recent stormy passage the same
marked absence of rolling was noticed which charaec-
terizes all the later ships that have been similarly fitted.
The vessel is almost entirely given up to passengers,
and the bulk of the accommodation is reserved for the
first-class, of which 446 are carried. There is also ac-
commodation for 116 second:class and 430 third-class
passengers. The accommodation and furnishing of
the vessel-are fully up to the high level which has been
reached in the transatlantic service. The drawing-
room in particular is an exceedingly handsome apart-
ment, measuring 36 by 69 feet. The decoration is char-
acterized by a general toning of gray picked out
with gold, and this is easily the most handsome room
on the ship and one of the most pleasing that we have
ever seen on a merchant ship of thisclass. According
to literature furnished by the company, it seems that
although she attained over 22 knots on her trial trip,
the vessel is to be driven at an average sea speed of 20
knots an hour.

THE LOCAL FORECASTER ON THE GALVESTON
HURRICANE.

The special report by I. M. Cline, the Local Fore-
caster of the Weather Bureau at Galveston, verifies in
the main the press reports of the recent disastrous
hurricane. It seems thatthe usual signs which herald
the approach of hurricanes were wanting in. this case.
The ‘‘brickdust sky,” which has been distinetly ob-
served in other storms that have occurred in that sec-
tion, although it was carefully watched for, failed to
appear even in the slightest.degree. On the fatal 8th
of September, the wind did not attain a fall storm
velocity until about 1 P. M., after which it increased
steadily until it reached a hurricane velocity at about
5 P. M.; the greatest velocity recorded for five minutes
occurred at 6:15 P. M., when the wind reached 84
miles an hour, while for a short time a maximum

‘velocity of 100 miles per hour was recorded before the

anemoineter blew away. It is estimated that prior to
8 P. M. the wind reached a maximum velocity of 120
miles per hour.

The barometer commenced falling during the after-
noon of the 6th, and fell steadily, but slowly, up to
noon on the 8th, when it stood at 29°42 inches. It then
fell rapidly from noon until 8:30 P. M., when it regis-
tered 28:48 inches, a fall of about an inch in 814 hours.
On account of the rapid fall in pressure, readings were
carefully taken on the mercurial barometer in order to
serve as a check on the barograph, and these readings
confirmed the extraordinarily low pressures recorded,
and indicate the great intensity of the hurricane. Ob-
server J. D. Blagden is mentioned as having looked

‘after the instruments during the hurricane in a heroic

manner, keeping the wires of his registering apparatus
intact as long as it was possible for him to reach the
roof. _

Soon. after 3 P. M. on the afternoon of the 8th, Fore-
caster Cline went from his office to his home, and at
that hour found the-water around his residence waist
deep. At6:30 P. M. Observer J. L. Cline .went across
from the office and found the water at thé:Forecaster’s
residence neck deep.  An hour later there was a sud-
den rise of about 4 feet in as many-:seconds.  This is
estimated in the report-to have made;a tide of 152
feet. As the tide rose during the next hour, between
7:30 and 8:30, nearly 5 feet additional, th¢-total tide in
that particular part of Galveston must have been about
20 fest. ‘‘ These observations,” says -Mr.-Cline, ** were
carefully taken and represent td"-within a..few tenths
of the foot the true conditions.” By 8P. M. anumberof
houses which had drifted and lodged against the house,
assisted by the force of the waves, overthrew the build-
ing, and thirty-two persons out of the fifty who had
taken refuge in it on account of its strength, were
hurled into eternity. Mrs. Cline was lost, and Mr.
Cline and his three children were only saved after
floating on the debris of the house for three hours.
By 11:30 P.M., when the survivors landed; the water
had fallen 4 feet. It continued to fall-steadily, and by
the following morning the Gulf was -nearly normal.

If it were not authoritatively-so stated in ‘an official
report, one would find it difficult to believe that the
ocean could have risen, and continued.to flow for
several hours, from 10 to 15 feet above the level of the
city streets. At the same time, the record of destruec-
tion for-that fatal night calls for some such-overwhelw-
ing agency ; for, according to the estiinate of the in-
surance inspector for Galveston, there were 38,636
houses destroved, and the latest estimate places the loss
of life at over 5,000 souls.

Although the .report before us-is’ merely axn official
record of the work of the station durmv tbat awful
day and night, réading between the lmes it can be seen
that the official staff stood at the post of duty with a
courage and heroism which could scarcely be excelled.
The full text of the report will be found in the current
issue of the SUPPLEMENT.
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“THE PROGRESS OF INVENTION IN THE
NINETEENTH CENTURY.”

Most of the readers of the SCIENTIFIC AMERICAN
are aware to what extent it has devoted itself, for
more than half a century, to the chronicling of inven-
tions and discoveries; and the publishers have thought
it desirable to bring out a volume to commemorate

the completion of the nineteenth century, especially as

for more than fifty years this publication has given its
readers, from week to week, the latest news of great
scientific and engineering achievements. The new
volume, which worthily celebrates the close of the
century, as far as the arts and sciences are concerned,
has been entitled ‘‘The Progress of Invention in
the Nineteenth Century,” and its author is Mr. Ed-
ward W. Byrn, AM., who will be remembered as the
successful competitor in the prize essay competition
held on the fiftieth anniversary of the SCIENTIFIC
AMERICAN. Mr. Byrn’s book is scholarly and interest-
ing, and records and describes all the more important
developimnents of the usefularts which characterize the
period. The influence of invention on modern life
cannot be overestimated. The chapters give a very
comprehensive, compact, and coherent account of the
progress which distinguishes this as the * golden age
of invention,” resulting in an industrial and commer-
cial development which is without precedent.

A chronological calendar of the leading inventions is
one of the important features of the work, enabling
the reader to ascertain at a glance the most important
discoveries and inventions of any particular year. The
author is specially qualified for the work by scientific
training. The book cites a large number of United
States and foreign master patents, thereby giving the
best authority for the statements made, as they are
based on official records. This has never before been
accomplished, and the result is a book which will
always be of sterling value as a work of reference. It
will prove an addition to any library, specially to
that of the inventor. Further particulars concerning
the book will be found in another column.

>
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REPORT OF REAR ADMIRAL FARQUHAR ON THE
NEWPORT NAVAL MANEUVERS.

[The following extracte from Rear Admiral Farquhar’s Report to the Sec-
retary of the Navy contains-all the official information which the Depart-
ment, having in view the best interests of the navy, feels justified in mak-
ing public regarding the recent maneuvers.—ED.}

To the Secretary of the Navy :

Sir: I have the honor to submit the following report
of the combined maneuavers of the Army forces in and
around Newport and officers and men of the Torpedo
Station and class, the War College Staff and such
members of the class as remained at the College, and
the Squadron under my command. The Commanding
Officer of the Training Station placed the *‘* Vicks-
burg,” with her officers and crew, at our disposal, as
well as mounting and manning rapid-fire guns in the
shore fortifications, and gave every possible assistance
in carrying out the exercises. The greatest interest
was shown by everyone connected with the mmaneuvers,
and, while realizing that the time was very short and
the facilities very far from complete, there was no
abatement in the zeal and energy displayed. The de-
parture of the ‘“*Kentucky,” on the eve of commenec-
ing operations, necessitated a change. Captain Folger
with the ‘‘Kearsarge” taking the place of Captain
Chester and the ‘Kentucky.” Lieutenant-Com-
mander F. F. Fletcher, commanding the ‘‘ Eagle,” ex-
pressed a desire to participate in the exercises, and
was directed to take the place of the * Baneroft.”

At 2:00 P.M. Monday, September 24, the Red Squad-
ron, consisting of the ‘' Kearsarge,” ‘‘Indiana,”
**Texas,” ‘ Scorpion” and “ Eagle,” accompanied by
:six torpedo boats, put to sea to establish a blockade of
Newport. The remaining vessels, the ‘“New York,”
“* Massachusetts,” * Levden,” and ‘‘Vicksburg,” the
last two simulating battleships, were disposed for the
defense of the harbor, and arrangements were made
for communication between the various forces afloat
and ashore to insure active and satisfactory co-opera-
tion in defending Newport against the attack of the
blockading force. The general plan followed by the
Blue (inside) Squadron wasto place a battleship on each
side of, and just inside, the mouth of the harbor, con-
cealed from incoming vessels, with steamn up, battery
trained forward, and everything ready to fire into
and ram any vessel succeeding in passing the forts.
One battleship, the ‘ Vicksburg,” was placed just to
the southward of Gould Island. Picket boats, armed
with rapid-fire guns and sharpshooters, were placed
on both sides of her, four hundred yards apart. All
picket boats were provided with a system of signals
to warn all hands of .the approach of the enemy. The
**New York™ was placed well inside, commanding the
full length of the Main Channel, and 'in a position to
£o to any part of the field. Picket boats were placed
on each side of the Eastern Passage, out of the rays
of the searchlights, prepared to destroy or cripple
torpedo boats, and to report their approach. A look-
out signal station was also placed at Beaver Tail Light-
house. The Eastern Passage was kept lighted by
searchlights from the Torpedo Station, Fort Adams,
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and Fort Wetherell. The Western Passage was lighted
by a powerful searchlight at Fort Greble.

The ships were cleared for action, batteries prepared
and manned, and every condition of battle simulated
as nearly as possible, though firing only blank charges
from small rapid-fire guns. While so much was want-
ing, both in time and material, to carry ont maneuvers
on a large scale, there was no lack of zeal and enthu-
siasm among the men and officers engaged, and a num-
ber of very important professional points were brought
out that will no doubt be of great value in the future.
The army officers were particularly impressed with

the value of searchlights, and they had an opportunity

of seeing something of their effect when used on board
vessels passing forts.

The general plan followed by all vessels was not to
turn on searchlights until the approach of a torpedo
boat was reported by a picket boat. The plan of
placing picket boats was very successful: not a single
torpedo boat got by them without being reported.
With a sufficient number of searchlights on shore, it is
doubtful if vessels could be piloted into a harbor at
night that was at all difficult of entrance. The bow
wave and wake of torpedo boats was the first object
that aided in picking them up in the darkness. In
this connection, I would suggest the advisability of
the Department’s keeping as many torpedo boats or
destroyers as practicable with the squadron at all
times, to accustom both officers and men with their
general characteristics, movements, ete., and in order
to carry on exercises with them in all the various
ports visited.

The ** Holland,” unfortunately, in her attack upon
the ‘‘ Kearsarge ” the second night did not reach there
until after several torpedo boats did. The second
night’s operations consisted in an attack upon the out-
side, or Red, squadron by five torpedo boats and the
**Holland.”
cessful, although this would scarcely have been |the
case with an efficient picket boat service.

INDIGO IN CAMBODIA.

M. Cassier, chief of the French agricultural staff at
Cambodia, has recently published an interesting re-
port relating to the cultivation of the indigo plant and
the preparation of indigo in that country. The indigo
plant is cultivated in all the regions of that country
which are covered annually by the fertilizing deposits
of the rivers. The crop is highly esteemed, and the
natives estimnate that the cultivation of indigo brings
in three times as much as that of cotton. The fresh
stalks contain 1-1000 of the merchant indigo of Europe,
but the natives use only the liquid parts for the
extra~tion, which is carried out in the following
manner. The maceration tank, which is sometimes a
rude native vessel, is filled with the freshly cut stalks,
which are piled in horizontally to within 12 inches of
the top. Upon them is placed a framework of bain-
boo which is held down by wedges. The vessel is then
filled with water nearly to the top and the whole al-
lowed to stand for 12 to 15 hours. The water becomes
a greenish color, and the leaves become brownish. The
stalks are then removed, and to the remaining liquid
areadded 10 to15 pounds of lime, mixed with water to
form a paste. The wixture is stirred to hasten the ac-
tion, and is then allowed to stand for one hour, when
the liquid becomes clear in the upper part, and is de-
canted off. The remainder, a thick liquid, is then put
into a special tank, where the liquid from several ope-

rations is accumulated. The mass is stirred, and al--
lowed to rest for twelve hours, when the top liquid is -

poured off and the remainder is drained off to the con-
sistency of paste in a shallow vessel made of matting or
of trellis-work of fine bamboo or reeds. The drying
should be rapid, and it is for this reason that the ves-
sel, which is placed on the ground, is only 8 inches
deep. In two days the operation is finished, and the
paste, which still contains considerable water, is packed
in jars. To estimate the efficiency of this method, it

‘may be remarked that a maceration tank holding 250

gallons and containing 200 to 220 pounds of stalks gives
33 pounds of the product sold in Cambodia, which
contains only 23 per cent of indigotine, the remainder
being made up of lime, organic matter and water.
——————— - B
THE SCHOOL GARDENS OF EUROPE,

More than a vear ago word was sent to certain con-
sular officers of the United States, residing abroad, to
prepare a report upon the founding, progress and
practical work of school gardens in their respective
districts. The result of their investigations has been
incorporated in a handsomely illustrated pamphlet
issued by the Department of State.

The subject is a most interesting one, and Sweden,
which is the home of garden schools, takes the lead and
now has 2.000 of them. Great attention has also been
given to the subject in France. Parliament during the
Revolution had seriously studied the questions ‘of dif-
ferent forms of education and cf establishing courses
of agricultural instruction. The hour was little pro-
pitious for the development of the peaceful arts, but
within thirty or forty years, by their personal efforts
alone, without government support, certain public-

As a rule, the torpedo boats were suc-:

259

spirited citizens, by establishing model farms and agri-
cultural schools, laid the foundation of agricultural
teaching in France, and the Republic of 1848 passed a
law incorporating the teaching of agriculture info the
national educational system. School farms increased
rapidly, and in 1852 there were seveuty, the number
allowed by law. From this time, however, they con-
tinued to decline until after the Franco-Prussian war,
when the third Republic reorganized the entire system
of agricultural education. There are 172 professors of
agriculture in the primary and secondary schools, 90
professorial chairs of agriculture organized by the gov-
ernment, 42 agronomical stations and laboratories, be-
sides veterinary schools, forestry schools, national agri-
cultural schools, dairy schools, schools of practical
agriculture numbering 34, schools of irrigation and
drainage, schools of viticulture,” horticulture, sheep-
raising, silkworm culture, fruit-growing, and various
stations for the study of seeds, entomology, vegetable
physiology, vegetable pathology, laboratories for the
study of fermentation, etc. In 1893 the government
expended $828,104 for agricultural education in France.
The Paris agronomical institute has 22 professorial
chairs, and the course of instruction is two years.
Foreigners are received under the same conditions as
French scholars.

The reports from the different parts of Germany are
most interesting.e Germany has to fear competition
from other countries in all agricultural products except
fresh vegetables, and everything is being done to re-
vive and sustain agriculture. The school gardens
through the country are made a part of popular educa-
tion in connection with the public schools; and whe-
ther they are merely botanical gardens to supply mate-
rial for study in the schools, or agricultural gardens
conducted by the children, they are more a part of
the regular school routine than in the great num-
ber of schools in other countries. In Breslau there is
a botanical garden of nearly 12,000 acres, and three-
quarters of the ground is planted with flowers - for use
in school. Plants are sent at the request of the
teachers, and the children are taken to see the plants
growing: The scholars also receive plants to take
home, and the pupils most interested receive an extra
number. There is a model institution in the suburbs
of Dresden where boys are taught the cultivation of
all the forest and fruit trees that grow in the kingdomn
of Saxony, and the girls have charge of the vegetable
garden, and learn to plant, hoe and weed, and all the
children are instructed in the care of flowers. There
is a section of the garden devoted to plants for botan-
ical purposes. The children take great pride and in-
terest in their work, and after the outdoor season is
over, they are given bulbs and plants to take hoe
to grow as indoor plants. The school gardens of Ger-
many are intended more as a help to studies already in
progress than as an extra cours.e, as in the agricultural
gardens of France. In Leipzig the botanical garden is
of large extent, and the teachers of botany can take
the children there for practical instruction, and they
are allowed to take away anything they desire for
study. The school board sends out a circular twice a
week, giving a list of flowers in. bloom, in order to en-
courage visits to the garden. Transplanting and graft-
ing trees are taught by seeing the gardeners work, and
the children are encouraged to cultivate little vege-
table plots at home. In Munich spacious playgrounds
are provided, and all new school buildings have 20
square feet for each pupil. The school grounds in the
suburbs are very large and are well planned. Half of
the schools have botanical gardens, and a large central
garden is being started. /

In Switzerland the government gives a substantial
contribution for every garden which is established and
also gives a yearly sum toward its maintenance. The
estimated cost of these gardens is less than $500. This
includes the expenses of hotbeds, summer houses, rail-
ings, fountain, plants and seeds, utensils and labor.
In some cases the pupils have assisted in preparing the
garden.

The following are some of the advantages of the sys-
tem : The children obtain an intimate knowledge and
intercourse with nature, they learn about the cultiva-
tion of fruits and vegetables. * It educates boys beyond
the tendency to pilfer fruits and flowers in orchards,
and instills in all children a fondness for rural life.

———————————_ 4 - ——

THE destructive getion on iron of free carbonic acid
in water has recently been considered by Herr O.
Kréshnke, whose report appeared in a German paper.
The author analyzed the town’s water of St. Johann,
and found it to be pure and soft. The free carbonic
acid amounted to 38 milligrainmes per liter, and three
months earlierit had been as high as 240 milligrammes
per liter. This water reduced the diameter of an iron
pipe from 26 millimeters to 7 millimeters in a short
time, owing to the formation of a brown crust, while
the pipe itself was corroded to a depth of fromn 1 milli-
meter to 3'5 millimneters. Tested in a closed vessel, this
water was found to dissolve wrought iron very rapidly
with formation of ferrous bicarbonate. On exposure to
the air, ferric hydrate was precipitated and carbonie
acid regenerated.
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The Tomb of Ruddha.

Prof. Rhys Davids has located the tomb of Buddha
in the Himalayas. He found a pillar bearing an in-
scription written by Asoka about 253 B. C., recording
the fact that the pillar marks the site of the garden
where Buddha was born. It is in a region which is
filled with relics and memorials of Buddha. The
region is covered with small mounds which are Buddh-
ist burial places. One of these mounds, which rises
to a height of 21 feet above the’plain, is 116 feet in dia-
meter and has been excavated by Mr. W. Pepe and Prof.
Davids. A number of interesting objects were discov-
ered, including a steatite vase filled with small orna-
ments and beads. The tomb proper is a composition
of solid brickwork. Down the center there is a curious
pipe-like drain, the purpose of which is obscure. At a
depth of 18 feet below the surface was found a large
stone slab, which covered a stone chest in which were
found three urns, a box of steatite and a crystal bowl.
These objects were beautifully finished and presented
all the appearance of glass. The urns contained orna-
ments in gold, gold beads, ete. . Some of the gold leaf
fragments bore figures of elephants. One of the vases
is inscribed as follows : ‘‘This shrine for the relics of
the Buddha, the August One, is that of the Sakyas, the
brethren of the Distinguished One, in association with
their sisters, and with their childl;en and their wives.”
If this inscription is genuine, we undoubtedly have the
burial place of a portion of the remains of Buddha, and
the bones found in the vases must have been taken
‘from the funeral pyre at the incineration of his re-
mains. . The writing points to a more remote age than
that of the pillars.

“VIEUX PARIS” AT THE EXPOSITION.

Close to the footbridge which unites the Invalides
and the Palaces of Horticulture and Arboriculture,
there is a line of buildings and monuments 1,000 feet
long, representing Old Paris. Here we find the Porte
St. Michel, the Tower of the Louvre, the Grand Chéte-
let and the Tower of the Archbishop’s Palace, and
many other features equally interesting. The Middle
Ages, the Renaissance and the seventeenth and eigh-
teenth centuries are here reconstructed with the great-
est historical exactness, with their curious monuments
and their picturesque dwellings, their bazars and shops,
all occupied by inhabitants dressed in the costumes of
their period. This important restoration is the work
of the well-known artist named Robida, who has done
a remarkable series of books upon various sections of
old France. Being situated directly upon the bauks
of the Seine, * Vieux Paris ” has been constructed in a
most picturesque manner, and is readily accessible
from all parts of the Exposition. Besides its intrinsic
interest, *‘ Vieux Paris” offers a choice of attractions
that have not failed to draw large audiences. : Various
dramatic performances are given in the hall of the
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palace, and in the church celebrated singers give con-
certs daily. - There are a number of restaurants in
¢ Vieux Paris ” which round out this entertaining sec-
tion of the Exposition.

AN IMPROVED CLOTHES-WASHING MACHINE.

The accompanying illustration represents a novel
washing machine patented by Fridolph & Minnick, of
Villisca, Iowa. The machine consists essentially of a
metal tub which is provided with sleeve-brackets, in
which the legs of a wringer are wedged. Sockets at
the sides of the sleeve-brackets receive the hooks of a
screen-tray designed to hold the c@othes after they have

THE FRIDOLPH-MINNICK WASHING-MACHINE.

been passed through the wringer. The tub is designed
to be placed on the top of a stove or range, for which
reason its bottom is provided with slotted plates repre-
senting segments of an ordinary stove-lid, which plates
enter the openings of a stove, taking the place of the
usual lids and serving to hold the tub firmly in posi-
tion.

Within the tub a basket is supported in such a man-
ner that a space is left between its exterior and the
bottom and interior walls of the tub. At the top of
the basket a segmental cover is placed, upon which
the-segmental cover of the outer tub rests. The tub-
cover supports an agitator consisting of interlocking
cross-bars, provided at their ends with fingers. The
upwardly-extending shaft is capable of end movement
to accommodate itself to the clothes in the basket. - At
its upper end the shaft carries a pinion meshing with a
segment gear provided with an operating handle.

The dirt washed from the clothes by the agitator
gifts through the sides and bottom of the basket and
lodges in the space below the basket. An opening is
made in the side of the tub through which the water
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and sediment can readily flow into a suitable recepta-
cle. The opening is normally closed by a plug.

——
0

. Electric Railroads in Italy.

A number of Italian railroads are to be shortly
transformed to the electric system. One of the most
recent projects is that of the Naples-Castellamare line,
operated by the Mediterranean Railroad Company.
This line is of condsiderable importance ; it is double
track, and has a large traffic. The central station con-
taining the electrical plant is to be installed near one
end of theroad. It willbe operated at first by steam,
but later on it is expected to use hydraulic power
and keep the steam plant as a reserve. A high tension
current will be used, and the ecurrent will be taken into
the cars from a third conducting rail laid alongside of
the main rails. It is expected torun an express train
every two hours and an ordinary train every forty
minutes ; the trains will be made up of one or two cars
only. The expense of the road has been estilnated at
$150,000 for the rolling stock and $75,000 for the sta-
tion and lines. The project has already been ap-
proved by the government, and the concession of
waterfall has been obtained on condition that the
work shall be finished within two years.

Two other railroads which will shortly adopt the
electric system are the Lecar-Sondris and the Calice-
Chiavanna lines ; these are about 80 miles long, and
form part of the international systew, being operated
by the Adriatic Railroad Company. They will be oper-

“ated by hydraulic power, using a fall of about 100 feet

in the river Adda, near the Bridge of Desca ; the com-
pany has obtained permission to take 800 cubic feet per
second from this fall. A tunnel 3 miles long will bring
the water to Marbegrox, where the station will be
located ; the power obtainable is estimated at 10,000
horse power. The central station will be operated by
three turbines of 3,000 horse power, these being directly
connected to three alternating current dynamos on the
triphase system ; the tension used will be about 15,000
volts. The regulators for the turbines will be operated
by electric motors, which will vary the inlet according
to the current on the line. The high tension line of
15,000 volts will follow the railroad, and will be fixed to
the same posts as tho trolley line ; the: latter will
be fed from a seco:rcary circuit, in which the tension
is reduced to 3,000 volts by transformers. The latter will
be contained in a series of sub-stations.distributed
along the line at intervals of 6 miles. The motor cars
will be of two kinds ; one having motors of 75 to 150
horse power for local traffic, and an express with motors
of 125 to 2560 horse power.

IT has been found that a dozen Portuguese oysters

contain about six grains of phosphoric acid ; French
oysters have about four grains per dozen.

“VIEUX PARIS”—SHOPS ON THE PONT AU CHANGE.

“VIEUX PARIS"—PORTE ST. MICHEL.
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THE UNSCIENTIFIC CHINESE.
BY 1SAAC TAYLOR HEADLAND.
The Chinese are unscientific. They lack the power
of invention. They are without the creative or in-
ventive faculty. They have a certain sort of practical
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CHINESE TOP SPINNING.

common sense ; indeed, they have a large amount of
practical sense, which enables them to accomplish all
that we are able to do, but in a very primitive fashion.

No science has ever originated and been carried to
any degree of perfection in Asia. No great invention
was ever made and developed by an Asiatic in Asia.
No Asiatic people have ever been noted for being a

CHINESE CHILDREN EATING A MEAL WITH
CHOP STICKS.

scientific people. Astronomy, which originated in
Asia, was scientifically classified by the Greeks. There
is no reason why these statements about the unscien-
tific character of the Asiatics should cause the noses of
Europeans and Americans to twitch in derision or
pride, for there is another fact equally mowmentous in
favor of the Asiatics, viz., no religion hasever origin-
ated and been carried to any de-
gree of perfection outside of Asia.

This unscientific character of
the Chinese could be illustrated
in many different ways; but let
us confine ourselves to the ex-
amination of their toys, in which
only the most simple scientific
principles are used. The Chi-
nese have never gone beyond
the stage where they look upon
toys as merely playthings for
children. Toys, however, are
more than this, There is a phil-
osophy underlying the produc-
tion of toys, as old as the world
and as broad as life ; a philoso-
phy which, until recent years,
has been little studied and culti-
vated, but which, like its near
relations the sciences of cooking
and healing, has been driven by
the stern teacher, necessity, to a
self-development for the good
of the race. Playthings are as
necessary a constituent of child-
ish needs as food or medicine,
and contribute in a like manner
to the health and development
of the child. They are the tools
with which he plies his toy
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trades ; they are the instruments with which he carries
on his toy professions ; they are the goods he buys and
sells in his toy business ; the paraphernalia with which
he conducts his toy society. Nay, they are more than
this ; they are the animals which serve him, the associ-
ates who entertain him, and his offspring from which
comes no posterity.

The Chinese do not know this. They do not know
that toys are Nature’s first schools ; that the child with
his toy shovels, spades, and hoes learns his first lessons
in agriculture ; that with his hammer and nails he
gets his first lessons in the various trades; that her
mud pies and other confectionery give her her first
lessons in the art of preparing food ; her toy dinners
and play-house teas her first lessons in entertainment ;
and her dolls her first lessons in the domestic relations
and affections. As a consequence we need not hope to
find the business of toy making or the science of child-
education in a very advanced state in China. Child’s
play and toy making have been scientifically studied
and organized into a business in- Europe, as is seen in
the modern kindergarten and great toy factories and
children’s book publications. But the toys which are
manufactured in these great business establishments
in Europe are still made by poor men and women in
Oriental homes. ‘

One of the best Chinese toys is the bamboo top. It
is made the same, spun the same, and whistles the same
as our tin top. Another, of a similar nature, but
double, the two being on the two endsof a carefully
turned axle, is called a K'ung Chung, and is spun by
two sticks and a string. The string is wound around
the axle once, and by jerking one of the sticks the top
is made to spin. An old man from whom the writer
purchased a dozen or more of the toys was able to
spin them in a great variety of ways. Tossing it over
or under his foot, or up into the air, he caught it on
the string again, and would then put the sticks under
his leg, behind his back, and in every conceivable posi-
tion, making the top not only sing, but howl. That
old man had been making those toys thirty years with
a knife, saw, and sandpaper or file, but it had never
occurred to him that he might invent a machine to do
the work, and open a large toy factory. He made toys
in the forenoon and went out to sell them in the after-
noon or on market days.

The first toys to attract the attention of the child are
rattles. The Chinese have a great variety of kinds
made of wood or tin, gorgeously painted with a water-
color, which is soon transferred fromn the face of the
toy to the face of the child. The second style of toy
to attract the attention of the child is the doll or ani-
mal. The Chinese have a great variety of this class of
toys, all very ecrude. The nose of the doll is sewed on,
its ears pasted on, and its queue stuck into its head,
-while its eyes and other features are painted on. They
know nothing about opening and shutting their eyes,
simmple as that principle may be, and they have imade
the same mistake in their clay dolls and animals that
is made by the manufacturers of our own rubber goods,
viz., the same whistle that makes the dog bark, the
cow low, the child ery, and the horse neigh, also inakes
the hen cackle, the bird whistle, and the cock crow.

They have toy carts, but it has never occurred to
them to make a self-propelling cart by a concealed
spring, because, forsooth, they cannot make the spring.
They have 1nusic carts which emit sounds, but not
musie.

They utilize, whether they understand or not, the
principle of the expansion of air by heat, and construct
toy lanterns with a paper wheel in the top, fastened to
cross-bars, on which are hung men and women riding

261

upon animals of all kinds, making a very interesting
merry-go-round.

The one toy which comes nearest an indication of
inventive power in the Chinese is a set of what they
call the fifteen magical blocks. From these fifteen
blocks they have invented more than a hundred differ-
ent pictures, any of which is very difficult to make,
even when you have the blocks with the picture as a
pattern., It is a toy for children, but proves also to be
a puzzle for grown folks,

i
P

GAS-GENERATING PLANT AT THE PARIS
EXPOSITION.
In the German section at the Champ de Mars is to
be seen a well-executed model showing a gas-generat-

GROUP OF CHINESE TOYS.

ing installation of the most approved type, as con-
structed by the Chamotte Fabrik, of Stettin. The sys-
tem is designed to carry out all the operations auto-
matically and do away with hand-labor as much as
possible.

The model represents a furnace-room containing a
battery of five furnaces, each having nine gas-retorts,
with their chimney, the fifth furnace being seen in
longitudinal section ; also the coal magazine in the
rear and the mechanical arrangements for transport-
ing the coal, loading the retorts and carrying off the
coke. A system of elevators conducts the coal as un-
loaded from the cars either directly to the retorts or
to the coal magazine, or from the magazine to the re-
torts. The coke which is taken from the retorts is
carried by another system of elevators to a series of
reservoirs or to the coke magazine. )

For transporting the coal, a well-arranged system of
autowmatic conveyors and elevators is used. The coal,

which is brought in by the cars,

MODEL OF GAS-GENERATING PLANT.

is discharged into a funnel-
shaped reservoir ; at the bottom
of this is a distributor or mova-
ble plate to regulate the quanti-
ty of coal which falls into the
crusher, which will be noticed in
front. From the crusher the
main elevator, seen at one side,
takes the coal to the top, where
it may be taken by a horizontal
conveyor to the furnace or to
the coal magazine by a traveling
carriage. I'be latter runs upon
rollers on a track placed above
the coal-bins, and discharges into
these, filling them equally. The
coal-bins are funnel-shaped, and
at the bottom is a horizontal
passage by which the coal is
taken from them to the furnace.
A coal wagon passes along under-
neath, and is arranged to work
automatically a series of distri-
butors which let fall upon it the
coal from the magazines. This
coal wagon discharges upon a
horizontal conveyor, which
brings it to the elevator pit in
front, and from there the main
elevator takes it to the top, as in
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the previous operation, and the upper horizontal con-
veyor carries it to the furnace. In this manner it will
be seen that the coal istaken, by an entirely automatic
process, from the cars to the retorts, or to the maga-
zine, or from the latter to the retorts.

In order to feed the retorts, a coal reservoir is placed
above and back of the furnaces, to which the coal
comes from the conveyor. The reservoir feeds a num-
ber of carriers which roll upon a suspended track for
charging the retorts ; the carriers are filled by a system
of traps at the bottom of the main reservoir, operated
by levers. The retorts are arranged in three horizon-
tal rows, and there is one carrier to feed each row ;
when a carrier has received its contents, it is drawn in
front of the retort-mouth and the coal discharged into
it by working a hand lever;in this way only one work-
man is needed to load a battery of forty-five retorts.

Two of the retorts in the model have been made of
glass, in order to show the coal in the interior. The re-
torts are inclined toward the front, the gas being taken
from the lower end; the arrangement is known as the
Coze system. This inclined arrangement allows the
automatic filling and discharging of the retorts to be
easily carried out. The arrangement of the furnace is
such that the retorts are accessible and may be cleaned
without difficulty ; besides, the makers claim a com-
plete utilization of the heat produced in the furnace
and a great economy of combustible. A very high
temperature is obtained in the interior of the furnace
‘by mixing carbon monoxide with the heated air before
it is sent into the furnace.

The transportation of the gas-carbon or coke from .

the retorts is also well provided for. After opening
the upper and lower heads of the retorts, the incan-
descent coke falls into an automatic extinguisher and
transporter called Brouwer’s chain, placed in front of
the furnace. -This.arrangement will be observed in
the front view. The conveying chain moves along in
frontin a water-canal, and the coke, automatically ex-
tinguished, is carried to a conveyor which passes back
to the coke-crusher ; after being broken in the crusher
the coke is raised by an elevator to a shaking-sieve,
which distributes it in a series of large reservoirs
placed above and back of the furnaces; the reservoirs
have a trap below by which the coke is dropped into
the cars ; if desired, however, the elevator may take it
to a horizontal conveyor which runs back to the coke-
bins in the rear, and which have about the same size
and arrangement as the coal-bins above mentioned ;
like the latter, they have a car running above them on
rails, which receives the coke from the conveyor and
discharges it into the bins. Frowm these magazines the
coke may be again taken to the loading-reservoir by
an arrangement below similar to that used for the
coal ; it is discharged from the funnels into a wagon
which takes it to an elevator, and it is thus lifted to
the reservoir. It will be seen that the coke may be
thus automatically carried from the furnace to the cars
or to the magazine, or from the latter to the cars. For
the motive power of the plant any of the well-known
types of motors may be used ; the model is driven by
a small electric motor, and all the conveyors, wagons,
etc., are shown in operation.

THE RECONSTRUCTION OF THE KINZUA VIADUCT.

The Kinzua viaduct on the line of the Erie Railroad
has long been one of the ‘“show " features of that pic-
turesque route.. This bridge serves to carry the rail-
road across a deep and comparatively narrow valley,
which lies high up in the Alleghanies in the State of
Pennsylvania, the floor of the bridge being approxi-
mately 2,000 feet above the level of the sea. 'The Kin-
zua viaduct is claimed to be the fourth highest bridge
in the world, the loftiest being the Garabit viaduct
over the Truyere, in Southern France, on which the
rail level is 401 feet above the river. The new viaduet
is 301 feet 6 inches above the normal level of Kinzua
Creek, the measurement being taken to the base of the
rails. The total length of the viaduct over all is 2,100
feet.

The new structure takes the place of an iron bridge
which was erected in 1882 by Clarke, Reeves & Com-
pany, now the Phenix Bridge Company. The old
bridge was erected upon skeleton towers, and the
superstructure consisted of trusses which were 38 feet
6 inches long over the towers, and 60 feet in length be-
tween the towers. The foundations consisted of
masonry piers, whichr in every case were carried down
to solid rock foundation. In the old structure were
2,500 tons of iron. Each tower consisted of two bents,
the columns of which were given a batter transversely of
the bridge of 1 to 6, the columns consisting of sectional,
riveted, circular sections, with external longitudinal
flanges, a type which has been largely used, particu-
larly in early years, by the Phceenix Bridge Com-
pany. The towers were stiffened by means of hori-
zontal, latticed struts, with diagonal tie-rods, and
in this respect conformed to the standard practice of
that day. The superstructure trusses were riveted,
lattice, plate iron structures, built of plates and angle
iron.

The reconstruction of the viaduet is due, not to any
defects or decay in the old structure, but to the great
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increase which_has taken place of late years in the
weight of engines -and rolling stock. The greater
strength of the new viaduct- results from-the greater
weight of the material used, 3,500 tons as against 2,500,
from the improved materials of construction (mild
steel taking the place of iron), and from the more sci-
entific distribution of the material. The only portion
of the old structure that remains is the foundations,
which proved sufficient to carry the greater load im-
posed by the new bridge.

The principal dimensions of the old and new bridges
are practically identical. - The viaduet is carried upon
twenty towers, each tower consisting of a pair of two-
column bents. Each column consists of two built-up
channel beams, the webs of whichare {% of an inch
thick and 2 feet and 14 inch in width. The channel
beams are spaced 3 feet apart, and they are connected
by stout latticework of steel plates and angles. Each
bent is stiffened laterally by means of deep latticed
struts, and the columns are further stiffened at the
point of their connection to the struts by means of
massive, plate-steel knee-braces, one of which is shown
in the accompanying view of one of the footings of
the towers. The towers are braced longitudinally by
means of latticed struts and ties. All the connections
are riveted, an arrangement which, as compared with
the pin-and-link connection of the old structure, in-
sures much greater rigidity. The transverse batter
of 1 to 6 gives to the towers at the center of the bridge,
where it is loftiest, a maximum spread of 102 feet 103{
inches, measured from center to center at the piers.
The superstructure consists of two lines of plate-girder
spans, which are spaced 9 feet apart between the cen-
ters. The bents in the towers are spaced 38 feet 6
inches apart, and the spans between the twenty towers
are 60 feet in length. Provision is made for expansion
due to changes of temperature by interposing between
one column of each bent and the foundations expan-
sion rollers, there being a nest of these rollers, which
are 3 inches in diameter and 43 inches long beneath
each bent.

From a popular point of view, the most interesting
feature in connection with the reconstruction of the
bridge is the method adopted in removing the old bridge
and building up the new structure in its place. For
this purpose two *‘ travelers,” each consisting of a com-
plete Howe truss timber bridge, 180 feet in length,
were constructed and run out over the old bridge.
They were built long enough to reach over three tow-
ers, say from tower one to tower three. The method
of operating them was as follows : The traveler was
run out over the particular tower which was to be re-
moved, and the three spans, that is, those between the
three towers and over the tower itself, were removed,
and then the material of the tower was cut loose, sec-
tion by section, drawn up by hoisting cables to the
traveler, and run out on to the permanent structure
and removed to either shore. After the old tower had
been taken away, the material for the new tower was
run out over the bridge to the traveler, lowered into
place and riveted up. The two travelers worked from
opposite ends of the bridge, and finally met in the cen-
ter, as shown in one of our illustrations. The new
bridge has been constructed by the Elmira Bridge
Company, from plans made by Chief Engineer Buck-
holz, of the Erie Railroad Company. Traffic over the
bridge was suspended on May 14 last. The work of
reconstruction commenced May 20, and this important
work has been successfully carried out in the interim
by a force of from 140 to 150 men employed by the
contractors, Messrs. Grattan & Jennings. of Buffalo.

Compounds of Osmium,

In a communication recently made to the Académie
des Sciences, M. L. Wintrebert describes a series of
experiments in which he has produced several new
compounds of the metal osmium. The metal here
plays the part of an acid, in combination with oxalic
acid forming a series of salts, which the experimenter
calls osmnyloxalates; he has succeeded in producing
several of these salts. The first experiment in this di-
rection was made last year by M. Vézes, who found
that by adding an excess of oxalic acid to a potassic
solution of peroxide of osmium, OsO,, fine needle-like
crystals were obtained, of a brown color, acting strong-
ly upon polarized light. M. Wintrebert, in taking up
the experiment, formed the same salt in a different
manner, using the osmiate of potassium, K:0s0,, as a
starting point. Oxalic acid isadded to an alkaline and
concentrated solution of the osmiate until an acid re-

action is obtained and the liquid is slowly heated ; it -

passes from a dark red to a light yellow-brown, and
after cooling deposits the brown needle-like erystals
previously mentioned. The conditions of the experi-
ment indicated that the osmium is at the same degree
of oxidation as in the osmiate, which is derived from
the trioxide, OsOs; this was confirmed by direct analysis
of the compound, which gave the formula OsOz {C204)a-
K.,2H;0, it being thus an osmyloxalate of potassium
hydrate.

It is evident that the potassiuin may be replaced by
other metals, and a series of salts obtained ; two of
these salts have been prepared, those of sodium and of
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mercury. The osmyloxalate of sodium is prepared by
heating to the boiling point a solution -of peroxide
of osmium in caustic soda and adding an excess
of crystallized oxalic acid, so that after this is
dissolved the solution is quite "acid. 'The boiling
solution changes after a time from a dark red-
brown to a light yellow-brown; it is then con-
centrated by evaporation. It deposits first the bin-
oxalate of sodium, then the osmyloxalate appearsin the
form of brown crystals, which are much more soluble
cold than those of the potassium salt. These two alka-
line salts are but little stable in the presence of water ;
their solution soon becomes turbid, and a black pre-
cipitate of osmic acid is formed; this decomposition
may be prevented by adding a small quantity of
oxalic acid or alkaline oxalate to the solution. To
prepare the silver salt, one of these solutions is poured
into a solution of nitrate of silver; the brown liquid
changes color, passing to a greenish brown, and depo-
sits small greenish-brown crystals, which appear yel-
low by transparence, and act upon polarized light.
The silver salt is rather unstable; the liquid in which
it is formed often becomes turbid, and deposits osmic
acid and oxalate of silver. In the crystalline state the
salt undergoes a slow decomposition.

PHOTOGRAPHIC METHOD OF DETERMINING SPEED OF

AUTOMOBILES.

Owing to the number of arrests which have been
recently made in Paris for the fast driving of automo-
biles, attention has been called to a method which will
determine the speed exactly, and not leave this to the
judgment of the police officer. Several photographic
methods have been proposed, but the only method
which is entirely antomatic is that proposed by M.
Delamarre. The determination of the speed of a'mov-
ing object depends upon the measure of the space
passed over in one second ; if Vis this speed and E the
space passed in 7' seconds,

y=L
T
Suppose an apparatus provided with a shutter and an
arrangemnent for obtaining upon the same plate two
successive images at the interval of one second, the
displacement of the image would permit of measuring
the space passed over.

o

The fundamental formula for lenses would then give,

according to the diagram,

If E is known, the value of ¥ will be at once obtained.
The problem then consists in measuring Z. M. Dela-
marre has already shown that if in operating from the
same position two lenses of different focus are used,
f and f,, giving for the measure of E the values ¢ and
e,, then
eé
E_(f—fl)elf=efl

This formula being independent of the distance at
which the operation is made. It suffices then to con-
struct a hand apparatus of the detective form with
coupled shutters, whose two lenses will have different
focal lengths, The operator will then make the ex-
posure, and the plate when developed will be meas-
ured and the above formula applied, thus indicating
at once the speed of the vehicle in question. An appa-
ratus of this kind would fulfill the conditions required ;
it is necessary, however, before reducing the idea to
practice, to overcomne a number of difficulties, and the
originator of the device is at present working in this
direction. The difficulties, which are inherent in any
apparatus of the kind, are that it is necessary to ope-
rate upon a portion of the path of the automobile
which is perpendicular to the axis of the lens, and
besides a lens with fixed focus must be used. It is,
however, quite possible to construet an instrument of
this kind of an entirely practical nature.

Sneeze-Wood.

Among its many peculiarities, South Africa includes
the ‘‘sneeze-wood” tree, which takes its name from
the fact that one cannot cut it with a saw without
sneezing, as the fine dust has exactly the effect of
snuff. Even in planing the wood it will sometimes
cause sneezing. No insect, worm, or barnacle will
touch it. It is very bitter to the taste, and its specile
gravity is heavier than water. The color is light-
brown, the grain very close and hard. It is a nice-
looking wood, and takes a good polish. For dock
work, piers, or jetties it is a useful timber, lasting a
long while under water.—The Building News.
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Science Notes,

According.to The Medical Record, a young woman
in a town near Philadelphia was recently burned
about the head from the cowbustion of a celluloid
comb worn in her hair. Burning joss sticks werestuck
in the hair for the purpose of keeping away mosquitoes,
and this resulted in the combustion of the comb.

German agriculturists have expressed a desire to
have established a meteorological signal service, and
the government is inclined to comply. A meeting of
the government officials and meteorological and agri-
cultural authorities is soon to take place at Hamburg

to discuss the introduction of a telegraphic service for "

German agriculcure.

Prices of fine woods have recently advanced from 15
per cent to 33 per cent. This is caused by an increased
demand for veneers for making furniture, piano cases,
musical instruments, ete. The new wmethod of deco-
rating walls with veneers instead of tapestry or wall
paper and leather has also resulted in a great increase
in the demand for fancy woods. '

An attempt will soon be made by Californian mer-
chants to put fresh asparagus on the market in Lon-
don and other places in Great Britain. The Culifornia
navel oranges are growing in favor in England and
are being mueh appreciated. It is expected that
California asparagus will compete with French as-
paragus, which is sent to England in large quantities.
Great Britain is now importing considerable quanti-
ties of prunes from California.

Detailed study of the different vowels and conson-
ants and the corresponding currents and counter-cur-
rents of air has induced M. Gelié to conclude that the
intra-buceal column of air is not inert, and that the
bucecal cavity does not act as a resonator, as it is usu-
ally said to do. It is the air itself, by its alternate con-
densations and dilatations, which result from- the
action between the currents, and produce the sub-
vowels along with the laryngeal sound.

The Remington Standard typewriter has received a
Grand Prix at the Paris Exposition, which is the
highest form of award, outranking all medals. The
same machine received a gold medal in 1878 and also
one in 1889, so this is the third time that they have
taken the highest possible form of award at a Paris
Exposition. The Bristol Company, of Waterbury,
Conn., manufacturers of recording iustruments, steel
belt lacing, ete., received a silver mmedal at the Paris
Exposition for their recording instruwments.

Permits are not now required by the Department of
Agriculture for the importation of certain animals. This
includes: Mammals—Anteaters, arwmadillos, bears,
chimpanzees;, elephants, hippopotamuses, hyenas,
jaguars, kangaroos, leopards, lions, lynxes, mnanatees,
wonkeys, ocelots, orang-utans, panthers, raecoons,
rhinoceroses, sea-lions, seals, sloths,- tapirs, tigers or

wildeats. Birds—Swans, wild doves, or wild pigeons
of any kind. Reptiles—Alligators, lizards, snakes,
tortoises, or other reptiles. Canaries, parrots, and

domesticated birds, including pigeons, are subject to
entry without permits, but witlr the exception of these
species, and those mentioned above, special permits will
be required for all live animials and birds imported
from abroad.

F. Larroque has recently made some interesting ob-
servations of the mechanisin of hearing. He studies
the action upon the ear of sounds produced by the
bowing of a string stretched by a vessel containing
water which slowly flows away and thus releases the
tension very gradually. He finds that when the sound
is conveyed to the two ears through hearing-tubes, two
distinet impressions are created, and there is no inter-
ference whatever by the phase of the twosound-waves.
This shows that the auditory apparatus of any one ear
acts independently of the other. The author discov-
ered a peculiar break of continuity in his right ear,
amounting to % of a semitone between mi; and fas.
He thinks that some of the Corti fibers have been ac-
cidentally broken, and looks forward to future mi-
croscopic verification of his supposition.

On September 22 last Mr. Zekeley, of Berlin, in com-
pany with Dr. Berson, of the Royal Berlin Meteorologi-
cal Institute at Berlin, Mr. Alexander, of London, Dr.
String, of the Meteorological Institute at Potsdam,
made an ascent in a balloon from the Friedenau Sport
Park near Berlin. Their object was to ascertain ex-
actly how long a balloon can remain in the air. The
balloon had a capacity of 90,000 cubic feet of gas, and
it was inflated under the direction of two officers of the
Germman army assisted by soldiers of the wilitary bal-
looning section. The balloon rose rapidly, and in
about ten minutes bad completely disappeared fromn
sight. - It was expected that the balloon would remain
in the air for several days, and with this end in view
the vovagers had -observed the precaution of carryivg
sufficient previsions for several weeks, while they were
also supplied with maps'in case they landed on some
inhospitable island in the north of Europe.. Unfortu-
nately, however, the balloon, owing to the lack of
wind, descended a few hours after the ascent, having
traveled only a few miles.
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«Engineering Notes.

It has been suggested that caleium carbide be used
as a deoxidant in foundry practice, the reagent being
added to the metal before pouring. It is stated that
aluminium bronze can be produced by highly heating
a mixture of alumina and copper chloride in contact
with the calciumn carbide.

The steamer * Paris,” which went aground last year,
is being rebuilt at Belfast, and will be known as the
‘‘Philadelphia.” The vessel is receiving an entirely
new bottom, and new boilers and engines will be put
in. She will have two funnels instead of three, but
will otherwise preserve her former appearance.

At the Paris Exposition there is on view a large div-
ing bell, 138 feet 'in length, 46 feet in width, with a
working space height of 8 feet. It is being utilized in
connection with the new dry docks at Kiel for the
Gterman navy. The fittings of this diving beli comprise
a suspension frame supported by two barges, two air
chambers for the workinen, one of which is set apart
for the concreting, and two fitted with electric lifts
for the supply of materials to the workmen. Two
large electric cranes serve for the bulk transportation
of the materials ; while the concrete is prepared by

" two electric mixers with a capacity of 5238 cubic yards

per hour. It is expected that the docks will be com-
pleted by 1903.

During the early stages of the Boer war, the English
War Office was bitterly ecensured for its backwardness
regarding arming the troops, and also in connection
with the mounting of the coast defenses with obsolete
wuzzle-Joading guns. The Defense Comwmittee of the
Cabinet have recently placed orders to the extent of
$29,035,000 for modern guns for coast defenses, thus
bringing up the expenditure during the last few months
for this purpose alone to $35,000.000. The arsenals at
Woolwich-and at several other armament factories are
working at full capacity for the delivery of govern-
ment orders. When the war is concluded, there is no
doubt that the whole artillery of the British army
will be carefully overhauled, and the most powerful
guns substituted in the place of those which have be-
comne obsolete.

The French government has just mounted a huge

Creusot gun at Calais as a set-off to the enormous har-

bor works that are in progress for the British Admir-
alty at Dover. It is said that the new gun has a range
of twenty miles; and as the Straits of Dover at this
point are only eighteen miles in width, the gun will, if
it proves satisfactory, be able to drop its projectiles
upon British soil. The English government have
mounted some exceptionally powerful ordnance at
Dover within the last month or two. Several guns
that have been placed upon the forts there have
a range varying from fifteen niles to eighteen miles, so
that Dover practically sweeps the Channel at this
point. Great activity is at present being displayed all
along the south coast. New, heavier, and modern
ordnance is rapidly supplanting the obsolete muzzle-
loading weapons, while several new batteries are being
constru :ted.

Lieut.-Colonel Lemchen, of the Swedish armny, and
director of the shooting school at Rosenberg in Sweden,
has invented a new rifle. Its most distinguishing fea-
ture is the automatic placing of the cartridge in the
firing chamber. Thesmallarm issimilarin every respect
to the Mauser and carries the saiue cartridge. The sol-
dier when using the rifle fills the mmagazine with the cart-
ridges and fires. Directly the rifle has been discharged,
instead of the soldier having to withdraw the ewmpty
cartridge to place the next cartridge in position by a
sudden movement of the breech, it is done automatie-
allv. By this means the soldier has nothing to do but
to continue discharging his rifle until he has emptied
the magazine. The rifle is extremely simple, both in
design and operation, and what is more immportant, the
shock of recoil is reduced to a minimum, since this
shock is utilized to place the next cartridge in the fir-
ing chamber.

Compressed air motors, in lieu of horse traction, are
to be employed for the propulsion of the vehicles be-
longing to the Compagnie Générale des Omnibus of
Paris. The station for accommnodating the necessary
compressing plant is to be erected at Billancourt. The
plant will develop from 5 000 to 7,000 horse power, and
the air will be stored in the main receiversat a pressure
of 1,400 pounds to the square inch. F'rom these receiv-
ers the compressed air will be conveyed to the distri-
buting stations in weldless steel pipes from two inches
to four inches in diameter, laid along the roadway. In
order to reduce the possibility of extensive leakage,
through imperfect joints, the pipes have been manu-
factured in 64-foot lengths. Eacti car carries eight re-
ceivers with a total capacity of 8827 cubic feet, which
is estiinated to be sufficient to enable the car to run
a journey of 74 miles without recharging, and they
can be recharged in three minutes. Before the air
passes into the motor cylinders it is heated by means
of a small coke fire. Fifty-two passengers form the
complement of two cars, accommodated upon two
decks.
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Electrical Notes.

The New Haven and Derby Railroad wil be equip-
ped with electricity during the cowing year, and a
start will be made toward building an extensive rail-
road system connecting New Haven, Derby, and
Bridgeport. A 3,000 horse power plantis being erected
at New Haven. It is said that this step is being taken
with a view to head off the danger of paralleling by an
ordinary troiley road.

The Marconi installation between the Mumbles light-
house, off the coast of Glamorganshire, has just been
completed and will soon be in operation. The distance
over which the messages will be transwitted is twenty-
five miles. The Chijlean government have also just
placed an order with the Wireless Telegraph and Sig-
nal Company for an installation of the Marconi system
between Punta Arenas and Ancud or Puerto Montt.

The whole system of nodern chemistry is based upon
the axiom of the indestructibility of matter, and that
indestructibility is proved by the permanence of the
weight of a given substance through all the physical
or chemical changes it is made to undergo. Auny ex-
periments, therefore, which shake our belief in that
primary property of matter must have a far-reaching
effect. Landolt’s classical researches in 1893 embodied
the first work done with all the modern instruments of
precision. Certain minute changes of weight were
then placed in evidence, and these have since been
confirmed. A. Heydweiller has endeavored to trace.
some connection between the change.of weight and
the changes in other physical properties, such as mag-
netic permeability, electrolytic dissociation, and ma-
terial or optical density. He has failed to trace any
such connection, though he has distinetly established
a diminution of weight of about 1 part in 50 million
in a number of reactions, such as the mixture of cop-
per sulphate with water, where a loss of weight of
1 milligramine was observed. Researches such as these
take place in the extreme borderland of science, but
the logical outcoie of the results would be nothing less
than the destruction of matter.—A. Heydweiller in the
Physikalische Zeitschrift.

The first electric railroad in which the triphase al-
ternating current systemn has been used in Gerwmany
has -been recently installed between Oberammergau
and the town of Murnau, its total length being abcut
fifteen miles. The road, starting from the latter sta-
tion, is cowxparatively level for the first few miles, but
further on a three per cent grade is reached, extending
over four or five miles. The highest point of the line
is between Saulgrub and Altenau, which is 2.500 feet
above sea level and 438 above the starting point. The
line ends at Oberammergau ; the terminal station is not
far from the theater in which the Passion Play is re-
presented. Hydraulic power is used to operate the
road, a fali in the Ammmer River being utilized. The
station is located at Kammerl, about 10 miles from
Murnau ; the fall gives 1,000 to 1,500 horse power. A
damn has been constructed across the river, and the water
is brought to the station by a canal 1,50) feet long, ter-
minating in sheet iron tubes of large diatneter. Three
turbines of 500 horse power each are used to operite
the alternating current generators. For the road the
trolley systewm is used, with overhead line. The road
has been planned so that steam engines may be used ;
this will be necessary to provide for the great traffic at
the time of the Passion Play, which occurs every ten
years. During these periods the road will be operated
by steam, and connection will be made with the main
railroads, so that the international express trains may
be run. At ordinary times the road will use the elec-
tric system.

An interesting utilization of wireless telegraphy is
recorded in connection with the ice-breaking steamner
* Ermak ” during last winter. The Russian ironclad
“ Grenerale Amiral d’Apraxine” ran on the roecks fring-
ing the coast of the island of Hohland, in the Gulf of
Finland. It was necessary to save the vessel, and to ac-
complish this it was desired to establish cowmmnunica-
tion by some ineans or other with the mainland and
with the “ Ermak.” A high wast supporting a wire
was erected upon a high point on the island of Hoh-
land, and the necessary transwitter and coherer in-
stalled, while a'similar plant was stationed on another
island 33 miles away, the instruments in both cases
being supplied from the warship, which was equipped
with the apparatus. The vertical wires utilized 157
feet in height, and the sparks from the induction coils
were 14 inches long. The installation worked without
the slightest hitch over this great distance. On one
occasion it was suceessful in the rescue of 27 fishermen
who were carried away on an ice floe. The perilous
position of the fishermen was transmitted frow one sta-
tion to the other, thence to the ‘“ Ermak,” from which
vessel a boat put off and so effected the timely rescue
of the unfortunate fishermen. The apparatus was in
operation for 84 days, and was only suspended on two
occasions,-owing to severe snow storms. In all, 440 offi-
cial messages were dispatched between the two sta-
tions, with complete success. Curiously enough, the
apparatus was found to work better during the pre
valence of storws than in calm weather.
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THE ELECTRIC FIRE AUTOMOBILES OF THE
PARIS FIRE DEPARTMENT.

A few weeks ago, the firemen of Paris drilled at
Vincennes in the presence of their provincial and
foreign colleagues who had assembled on the occasion
of the International Congress. In this drill improved
apparatus was used, which has been recently intro-
duced for the purpose of enabling the firemen to reach
and extinguish fires more rapidly than heretofore. It
will be understood, in fact, that upon such rapidity
depends the real efficiency of a fire service, and there
is no need of dwelling upon the great advantages that
result therefrom, since a few minutes gained in the at-
tack may very often prevent a fire of slight conse-
quence from assuming the proportions of a catastrophe.
Continuing its improveiuents in this direction, it was
but natural that the Paris fire department should in-
voke the aid of electricity. Three new types of fire
autowmobiles have been constructed, which were used
at Vincennes on the occasion above mentioned. The
vehicles included a hose wagon, a fire engine, and a
hook and ladder.

The hose wagon, of which Fig. 3 represents the most
recent type, is already well known to Parisians, who
have seen it in operation for several months past. This
sort of veliicle is nothing more than an electric auto-
mobile capable of seating six men and provided with
a supply of hose, nozzles, ladders, and life-saving ap-
paratus.

The electric fire pump, which is of an entirely new
type, consists in principle of a metallic tank of 100 gal-
lons capacity wounted upon an automobile carriage, and
a pump provided with a hose and nozzle. The same elec-
tric motor which propels the carriage drives the pump
as soon as the vehicle comes to a standstill at a fire.
To this effect, a very ingenious system of gearing
transimits the power of the motor to the propelling
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provided with three screw orifices of different dia-
meters, by means of which it is possible at will to vary
the discharge and pressure according as the engine is
operating with its own resources or is being supplied
with water from any other source. It is thus possible,
for example, to discharge 20 gallons a minute with a
14-inch orifice and a pressure of 4
atmospheres, and 50 gallons with a
#5-inch orifice and a pressure of 7
atmospheres. In addition, the en-
gine carries a suction pipe that per-
mits it, when there is no hydrant
at hand, to draw water from a
depth of 23 feet.

Finally, the engine, as well as the
hose wagon, is arranged in such a
way as to perinit the utilization of
a part of the energy of the accumu-
lators for the illuwination, through
arc or incandescent lamps, of fires
that occur at night. This latter
system will prove particularly valu-
able in cases where it is necessary
to throw light into places in which
the existence of explosive mixture
way be suspected. This collection
of apparatus is completed by the
electric ladder. This consists of a
low truck upon which the large
ladder in use in the department is
hoisted almost horizontally by
means of an inclined piane and a windlass. The
total weight of this apparatus, inclusive of-its crew, is
9,150 pounds. Itis the heaviest of the pieces of fire
material to which mechanical propulsion has been ap-
plied. So, by reason of the peculiar difficulties pre-
sented by the maneuvering of it, it became necessary

Fig. 1.—THE ELECTRIC HOOK AND LADDER.

mechanism of the pump, and inversely. This system,
therefore, constitutes a complete combination for im-
wmediate operation. It offers the advantage of per-
mitting the vehicle to start without any delay as soon
as an alarm is given, and of allowing the engine to be
set immediately in operation as soon as the vehicle
reaches the fire. Inorder to maximize such rapidity
of action, no detail should be neglected. It is for this
reason that in the stations that are to be provided with
this engine (and all will be within as short a time as
possible), its crew will consist of three, or even of two
men, since that number fully suffices for the operation
of the engine. .

Again, it is with the same object of rapidity of action
in view that the hose of the engine reel consists of a
rubber tube provided internally with a spiral of metal,
which preserves its cylindrical form and permits it to
be kept full of water, even when it is wound up. In
this way, when the engine is ready for action, it suf-
fices, in order to obtain a streamn of water, to open the
cock of the nozzle without the necessity of unwinding
the hose entirely or of waiting for it to fill.

The engine, therefore, starts off at the first alarm,
and, as soon as it reaches the fire, commences to act in
utilizing the 100 gallons of water in its tank, which
under ordinary circuimnstances suffice for an operation
of five or six minutes. '

During this period, the electric hose wagon, which
immediately follows it, has had time to arrive in its
turn and allow the hose that it carries to be coupled to
a hydrant in order to supply the engine. Then, if the
extent of the fire requires it, the attack is pursued as
usual with steam and hand engines ; but, in all cases,
valuable time has been gained by the preliminary and
immediate action of the electric fire engine.

The engine, in running order, weighs, inclusive of
the crew and 100 gallons of water, 6,380 pounds. As
shown in Fig. 2, the pump, properly so called, has
three chambers. It forces the water, through the axis
of thereel, into the rubber hose, which carries a nozzle

to assure the perfect stability of the vehicle, especially
in turning corners, while running at considerable
speed. This has been done so successfully that the
electric ladder truck is more stable than horse-drawn
ones.

The electric energy necessary for the operation of
the three apparatus
is furnished by bat-
teries of accumulat-
ors of the Société
Bouquet-Garcin-
Schrive, of Neuilly,
inclosed in a case
suspended beneath
the vehicle. These
are so calculated as
to permit of making
36 miles at an aver-
age speed of 12 miles
an hour without
being discharged.

Let us note, in con-
clusion, that the staff
of the department,
well satisfied with
the first results ob-
tained with these
new apparatus, is
desirous of success-
ively applying auto-
mobile propulsion to
its entire material.

Weare indebted to
L’Illustration for the
above information.

THERE is only one
sudden death among
women to eight
among men,
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Interesting Experiments with Torpedoes,
Some elaborate experiments to test the explosive
force of torpedoes have recently been carried out on an
‘uninhabited island in the Trans Sound, an inlet of
the Gulf of Finland. The officials in charge of the
trials erected a galvanized hut. In this they placed a

e _"', :‘“li
Fig. 3.—ELECTRIC HOSE CART.

torpedo tube charged with a Whitehead torpedo, the
nose of which projected from the tube, as it would if
placed on board ship in time of war. The idea of this
particular test was to ascertain what would ocecur if a
shot was to penetrate the torpedo tube on board a
battleship while charged with a torpedo. With a view
also of obtaining some idea of what effect such an ex-
plosion would have on the members of the crew, a num-
ber of sheep was permitted tograze in the vicinity of
the hut. The air in the air chamber of the tube was
compressed to eighty atmospheres. The shot, fired
from a safe distance, penetrated the wall of the hut and
entered the air chamber of the tube. No explosion re-
sulted, but the imprisoned air rushed through the hole
caused by the bullet with a terrific noise, but no dam-
age was caused. The next experiment was to explode
187 pounds of gun-cotton inside the hut near the head
of the torpedo protruding from the tube. The explosion
was effected by means of a twenty ininutes’ time-fuse,
so that the officials might have sufficient opportunity
to get away from the spot. Some of the officers took
up positions upon a small neighboring island. The
sheep, as before, were grazing around the hut. The
gun-cotton exploded with a terrific report, and no
doubt also fired the charge within the torpedo, since
the tube shed and the sheep near were blown to
pieces.

Strange to say, a sheep seventy-five yards from the
hut was absolutely uninjured, thus proving that the
force of the explosion was local. The officers who
watched the operations from the neighboring island
experienced a sévere concussion of air. The officials
now procured a pontoon which they had covered upon
the bottom surface with four thicknesses of armor
plate. This was placed in shallow water and a torpedo
was fired from a tube so asto strike the protected bot-
tom of the pontoon. The result of the impact was that
the pontoon was blown into the air.

Fig. 2, —ELECTRIC FIRE-PUMP UNDER WAY.
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RAILBREAKER FOR REMOVING OLD TRACKS.
BY GEORGE BTARK.

The St. Louis Transportation Company is at present
making extensive improvements in its roadbed, and
among other things is converting the Broadway cable
into an electric line. The old tracks are being torn up,
and with a view to enabling the company to make use
of wider and larger cars, the new tracks will be placed
somewhat further apart than the old ones. In remov-
ing the old track, the company is making use of a
device knownZas the *‘railbreaker.” This massive,
powerful machine is the invention of George W.
Barumhoff, General Manager, and Otto Schwidt, -
Master Mechanic of the Traction Company, and it
is decidedly interesting to watch the easc and
rapidity with which the machine tears up the old
rails and at the same time breaks them into suit-
able lengths for scrap.

The railbreaker consists of a platform carried
on two trucks and is propelled by a 15 horse
power electric motor. At the forward end of the
platform iserected a pairof stout. upright timbers,
each of which carries a sheave at its top. The
lowerends of the uprights are shod with steel and
extend down close to the top of the rail. A
heavy chain is provided with massive grippers at
its outer end, and is carried up over the sheave
and leads down to a drum on the platform, which
is driven through intermediary gearing by an
electric motor. When the railbreaker is in oper-
ation, it is run to the end of the track until the
steel-shod bases of the two uprights rest upon
the track at the point at which the rails are to
be broken. The grippers are then carried for-
ward and clamped at the ends of the rails, and
under the pull of the chains the raii is.bent up
and broken at the heels of the posts, as shown in
the accompanying engraving. The machine is
capable of breaking the heaviest make of girder
rail to any length that may be desired. The old
rail when broken up in short pieces is not only
easier to handle, but will bring about a dollar per
ton more for scrap than a rail in thirty-foot
lengths. This machine in one working day is cap-
able of tearing up several thousand feet of track
with the corresponding economy of time and
labor. Such is the strength of the machine, that
the rail is torn bodily away from the ties and up
through the paving blocks, no preliminary loosen-
ing of the surface being necessary. In the present
case the iron is being broken into lengths of about five
feet, and as it is broken it is left lying on the ground,
to be gathered up by the laborers and taken to the
serap pile.
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The Exportation of American Street Cars.

Before the introduction of electricity upon street
railways, American builders exported horse cars to
every quarter of the earth. England, France, Italy,
Australia, India, the Philippines, and New Zealand, as
well as the east and west coasts of South America, used
American street cars. Having been far ahead of the
world in the introduection of elec-
tric street railways, America has
largely supplied the electric roads
of foreign countries with not
only engines and electric ma-
chinery, but street cars as well.
The J. G. Brill Company, of
Philadelphia, during the year
1899 built and sent abroad about
three hundred trolley cars, be-
sides a large number of cars of
a miscellaneous character. The
destinations have been in a gene-
ral way England, the Continent
of Europe, Africa, South Amer-
ica, and Australia.

A considerable order for cars
came from Monte Carlo, These
were particularly interesting to
an American on account of the
narrowness of the body, which
was little more than six feet in-
side, and the fact that though
the cars were so small, they were
divided into first and second
class compartments. The first-
class compartment had cross
seats, with an aisle on one side
of the center, the seats holding
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general type have been sent to France. In these the
upper deck was even more restricted in head-room
than those for South Africa. All of these cars were
erected and finished complete. They were then taken

apart and packed flat in bozxes, like a pack of cards.
In some cases the painting and varnishing were omit-
ted, leaving the cars in what is technically known as
‘“in the white;” that is, they have merely a priming
coat to protect the woodwork fromm dampness.

‘When

FRONT VIEW, SHOWING TWO LENGTHS OF RAIL PULLED

LOOSE AND BROKEN.

shipped in this way, the glass and upholstery are omit-
ted, and the sections can be stowed so compactly as to
make the saving of perhaps 10 or 20 per cent in the
bulk of the car. This system has the advantage of
reducing the freight, and, in many cases, import duties
as well. .

Cars sent to South America have been not only old-
fashioned horse cars, but electric cars for a great varie-
ty of services. There has also been an outfit of meat
cars and meat boxes, intended to bandle the meat
between the abattoirs and cold storage ships, as well
as from the abattoirs to the city markets in Buenos
Ayres. Another shipment of a number of cars was
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row-gage steam roads, steam day coaches, freight cars,
plantation cars, plantation electric locomotives, trolley
cars of standard Awerican types, and numerous special
cars for street and steam railway work have been sent
there. A few of these cars have been shipped entire,
but the greater portion of them, after being completely
erected in this country, are taken down and shipped in
sections. Where the car is completely finished, men
are often sent out to put them together upon their
arrival. The cars sent to the city of Mexico, as
well as those sent to South Africa, were erected
by men who were sent from Philadelphia. The
cars which are shipped *‘in the white,” however,
do not require special workmen to put them to-
gether, as there is no danger of injuring the sec-
tions during the work of erection.’

Several peculiar types of cars are used in Eng-
land. The favorite type is the ordinary double-
.deck car with the stairway at both ends. Large
numbers of these have gone to the principal
English-towns. Municipal regulations both in
England and on the Continent modify American
designs most unfavorably, resulting in cars which
are decidedly slow in operation. Glasgow has
been experimenting with an American car which
is carried on double trucks and which has a central
entrance. Most of these have had one end de-
voted to smokers and open and the other end
closed, as in American practice. The French car
is usually a double-decker, often carried on a pair
of Eureka maximum traetion trucks. They have
stairways at both ends and unusually long plat-
forms.

One of the largest items of export has been that
of trucks for electric cars. The Brills sent some-
thing like 2,000 of these abroad during the year
1899. In a single week orders were placed with
these manufacturers for 1,700 trucks ; one of these
for 700 trucks is said to be the largest ever re-
ceived in this country from abroad. The trucks
are of three general types, the ordinary four-
wheeled known as the No. 21 E, the maximum
traction and a new. form of equalized swing
beam truck known by the firm designation as
the No. 27. All these trucks have solid frames
which may be either steel castings or solid forgings

The newly established car works at Preston,
England, have not so far attempted to manu-
facture trucks, but are importing those of the
Brill Company. Up to the present timme the English
and Continental railways have been content to use
small cars mounted on four-wheel trucks, but there
" seems to be a marked change in their attitude, and
recently a considerable number of double trucks have
been ordered.

. Office Building Mail Service.

The large amount of mail matter which arrives at
the New York Post Office every day addressed to the
tall business blocks in Broadway and Park Row has
caused the creation of what the postmen ecall ‘“sky-
scraper ” mail routes, says The New York Tribune.
They are considered quite a
¢ cinch” for the winter, and the
men who have been assigned to
them are congratulating them-
selves. that their work will be
indoors. As many as three car-
riers have been assigned to some
of the Jarger buildings, where
the population is greater than
that of many small towns and
the mail matter received much

greater in proportion. The
Empire Building, American
Tract Society Building, Park

Row Building and Equitable
Building have at least 3,000
occupants each, and have forces
of mail carriers large enongh
for towns of that size. The
daily population of the Equit-
able Building is 3,100, and three
carriers work eight hours a day
to handle the mail, which aver-
ages about eighteen thousand
pieces a day. Every forty-five
minutes mail wagons run over
from the Post Office and carry
back with them 75 pounds of
outgoing mail. Many people

oneand two persons respectively.
The first-class compartment was
very elegantly upholstered and
finished, while the second-class passengers had to be
content with the plainest woodwork and seats. A
shipment was also made to Lyons, France, of cars quite
similar in appearance.

A large number of double-decked cars of a peculiar
type were sent to South Africa. They were distributed
between Cape Town, Port Elizabeth, and Durban.
Many of these cars had barely six feet head-room in the
center. Several lots of double-deck cars of the sawme

THE RAILBREAKER—ADJUSTING THE GRIPPERS TO THE RAIL.

particularly interesting by reason o! the fact that they
were intended to transformn the sleeping cars of the
horse railroad into steam sleepers. The old line, some
100 miles in length, was operated by horses, and horse
sleeping cars had been used for many years. These
cars were taken from their wheels and mounted as a
central section in the new car.

Central America and MeXico require a constant sup-
ply of cars of every variety. Some palace cars for nar-

who do not have regular offices
in the building have their mail
sent in care of friends. and this
adds considerably to the guantity. The Park Row
Building, with six floors given over to city depart-
ments, has an equally large mail.. The Empire Build-
ing averages thirtyv-five thousand pieces a day, and
_there are several other buildings which receive almost
as much.

The plan of making these big buildings separate
delivery routes has given much satisfaction, and will
be continued b’y the postal authorities,
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A

Galvaniec Action of Copper Sheathing.
To the Editor of the SCIENTIFIC AMERICAN :

Apropos of article as above in issue of October 6,
1900, it is a matter of great surprise to me that the
British Admiralty should not know of the dangers of
the copper-steel sea-water combination. Years ago
it was common practice to put copper strainers or bilge
“strums” at the ends of the suction pipes of bilge pumps
in wooden steamships. In course of time, when iron
replaced wood in shipbuilding, the copper strainers
were retained ; several mysterious losses of ships at sea
during fair weather occurred. One steamer went down
at her moorings in the Mersey. When she was raised,
it was found that there was a round hole in her bot-
tom where the copper strainer had been. This led to
investigation, and it was discovered that in many iron
boats, where the inner coating of Portland cement
(which is usually put in the bilges of iron and steel
vessels) had been removed by any means, so that the
copper strainer could rest directly upon the iron shell,
the galvanic action had eaten the iron almost entirely
through.

Lead strainers are now used, and lead bilge suction
pipes to a great extent.

I was in an old boat, the ‘ Memling,” of Glasgow
(subsequently lost on the African coast), that had a
patch in the bilge plate where the copper strainer had
been, and the old chief told me that when he dis-
covered the weak place one day, when in port, he
drove his machinist’s hammer through itin testing the
strength of the plates. E. A. SUVERKROP.

Philadelphia, Pa., October 13, 1900.

Extending Applications of Alternating Machines,
BY ALTON D. ADAMS.

Alternating eleectric currents camwme first into general
use for incandescent lighting at a distance. The cow-
paratively low voltage of incandescent lamps, which
during more than ten years remained at a maximuam of
about 125, was a strong incentive to the development
of the high-pressure alternating system. - With these
lamps the direct systemn has an economic radius of dis-
tribution approximating one-quarter mile on the two-
wire and one mile on the three-wire plan. Alternating
dynamos of one thousand volts, as first introduced,
raised the distribution limits, so far as mere weight of
copper conductors is concerned, to sixteen miles from
the central plant. As a matter of practice, the distance
to which energy from the 1,000-volt alternators can be
taken with profit is only a fraction of that for constant
weight of primary conductors, because of the costs and
losses in transformners and other items. Next in the
important applications of alternating machinery was
that for the long distance transmission of power. This
was accown plished on a moderate scale, at pressures of
several thousand volts, by the aid of synchronous
wotors, either with or without transformers. Some ad-
vantages existed in this plan over that for power trans-
mission with direct currents, but a material drawback
was the necessity for some external source of power to
bring the speed of each motor up to synchronismn with
that of its generator before it would operate. Obvious
advantages of alternating machinery for very high
voltages and the transmissign of power turned much
attention to the development of a self-starting alter-
nating motor. The desired result was achieved in the
induction motor, adapted to operate on the two-phase
or three-phase alternating system. It was soon recog-
nized that the equipment just named is pre-eminent in
its advantages for most cases of long distance trans-
mission, and it was generally adopted.

In many instances energy is now being transmitted
on the multiphase systems over distances under 50 miles
and for a much smaller numnber of cases over distances
of more than 100 miles. While th: development of
alternating apparatus for distant transmission purposes
was going on, its application to the distribution of
energy, for lighting and power, from central electric
stations was rapidly being extended. The problems of
transmission and distribution, now before many elec-
tric stations, involve higher voltages, great distances
and enormous outputs. Meantime all of the require-
ments of consumption as to series arec circuits, low
pressure supply and service to direct current motors re-
main. Above all is the desirability of uniformity, mul-
tiple operation and complete flexibility of each unit as
to all of the load, at the last named plants. The mul-
tiphase system seews, by far, the best suited to meet
these diverse requirements, and is already extensively
applied for the purpose. Small, cummbersome and ineffi-
cieut dynamos of the series type, for arc lamps, are be-
ing replaced by constant current transformers that
take their energy from the large alternating generators
and are used to supply the series lines. The same gen-
erators furnish energy at high pressure to circuits for
incandescent lighting and motive power through trans-
formers at considerable distances. Still other lines con-
nect the main generating plant with as many substa-
tions as are desired. At these latter are located trans-
formers and rotary converters that supply low-pressure

.alternating.

lighting circuits.
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direct current to thickly grouped consumers within a
short radius. The diverse forms of electric energy thus
delivered are all derived from the output at the main
alternating generators. For such plants, the original
voltage of 1,000 for alternators has usually been in-
creased to over 6,000. Even in smaller systems, where
the substation feature is omitted, the voltage of alter-
nators has comnmonly risen to 2,000 or 3,000.

In plants of only moderate size the two and three
phase alternators are now being installed in preference
to those of single phase, because of the ease with which
motive power as well as lighting can be distributed
from the two former types. Such alternating equip-
ment thus enables electric motors, series lines for
street lighting and constant pressure service for incan-
descent lamps to be economically rendered by the same
machines at a single station. During nearly fifteen
years isolated electric plants were counsidered the pecu-
liar and exclusive field for direct-current machines,
The very extensive adoption of electric motive power
in industrial works has done much to change the type
of dynamo equipment in isolated plants from direct to
Such changes have been particularly
prominent in manufactories having long, heavy and
uniform loads, such as textile mills. For these kinds
of work all of the advantages of the induction motor,
such as the absence of commutator and immunity
fromn damage to working parts by grease and dirt, are
available, while questions as to frequent stopping,
starting and variable speeds do not have to be con-
sidered. At the present time, as during the past five
years, the installation of alternating machinery for
both light and power in certain kinds of industrial
plants is going on at a rapid rate. The voltage of
these isolated alternating plants is by no means uni-
formw, nor is practice as to the use of transformers for
the motors with them. -In cases where steam power is
used to drive the electric generators, pressures of 250
and of 500 volts have frequently been employed, and
transformers between the dynamos and motors omitted.
Water power at varying distances has been made avail-
able to drive the generators in other instances, so that
comparatively high voltages were necessary for econo-
my of conductors.

Those plants that combine transmission from a dis-
tance with power and light distribution in industrial
works necessarily include transformnerg for the reduec-
tion of voltage at motors as well as at lamps. Perhaps
the latest field entered by alternating equipment is
that of distribution over a limnited area, at low pressure,
fron a generating station whose circuits connect di-
rectly with lamps and other consuming apparatus at
consumer’s premises. Central stations of this class,
like isolated plants, have been considered the especial
province of direct-current dynamcs. Several central
stations are now in operation, however, that distribute
energy from alternating generators, to moderate dis-
tances, without the intervention of transformers. Ad-
vantages claimed for the alternating over the direct
current equipment, for this low pressure service, are
those arising from the absence of commutators and a
somewhat larger output per unit weight of material
where multiphase apparatus is employed. Owing to
the inability of alternating generators to regulate when
connected on the three-wire system, these alternating
stations at low pressure are limited to the maximum
voltage of incandescent lamps, or about 250, on their
Since the inception of electric street
railways, their generating plants have had distinet
features as to voltage and type of equipment. A
voltage of about 500 was early adopted and has since
remained standard. Instead of the diversified equip-
ment frequently found in the stations of systems for
comiercial light and power, street railway plants
usually contain but a single type of dvnainos, those for
direct current output at 500 to 600 volts. As an alter-
nating motor that is satisfactory for street railway ser-
vice it not yet in sight, there seemed for a long time
little opening for alternating dynamos in street railway
plants, but this is now changed.

While the limits;of single street railway systems have
been constantly extending, the highest practicable
voltage at the motors hasremained at about 500. Such
conditions have resulted in very large investments for
line conductors, excessive line losses, and often in sev-
eral generating stations for a single street railway sys-
tem. A necessity has long been felt for a method of
distribution between railway generators and car mo-
tors that would reduce the present number of generat-
ing plants, increase the size of the remainder, and cut
down the costs and losses for line conductors. Alter-
nating equipment has been selected to meet these re-
quirements in a way similar to that by which it sup-
plies low-pressure direct current for lighting and
stationary motors. In a few of the more recent gener-
ating plants for street railways, and especially in one,
the largest power station in the world, three-phase
alternating dynamos deliver the electric energy at
pressures as high as 6,000 volts. This high-pressure
energy is transmitted to any desired number of points
at suitable locations along the electric track system,
and there changed to direct current at 500 volts by
means of transformers and rotary converters. The
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high voltage at the main plant enables it to supply dis-
tant parts of a railway system at a small first cost and
small subsequent loss for the eenductor system. The
small substations, delivering 500-volt carrent, give to
the car motors the same form of energy they would re-
ceive if supplied fromn the usual type of street railway
generators. One other important case in which alter-
natiug dynamos are being substituted for the purely
direct-current type remains to be noted. Awong the
large class of low-pressure, direct-current stations that
distribute energy for light and power on the three-wire
systewm, there are many instances where tractive loads
are presented beyond economic limits.

A similar condition exists in many electric railway
systews, where much of the track is easily served from
500-volt generators, but a part is at a great disadvan-
tage because of its distant location. For some of these
cases double current generators have made it possible
to supply both the near-by and the distant loads from
the same machines. Double-current generators de-
liver both direct and alternating currents from the
same armature windings, but to different circuits.
The direct current flows with that from other ma-
chines, through the Ilow-pressure system. The
alternating current passes to station transformers,
and the energy is thence_delivered at high pres-
sure on circuits that feed distant loads. When the
current of high voltage reaches the place of use, it
is received by transformers only for lighting, or by
transformers and rotary converters for service to street
railway motors or other direct-current apparatus. The
brief glance just given to advances in the applications
of alternating inachinery shows that it has invaded
wmost of the fields where the direct type seemed most
secure. It is now a pertinent question whether -the
conquest is to be comnplete. By far the most immportant
factors that have operated to make possible this great
increase in the applications of alternating equipments
are the induection motor and the rotary converter.
Long distance transmission, and alternating-current
distribution from central stations and in industrial
works, for motive power purposes, depend to a very
large extent on induction motors. Direct-current sup-
ply from alternating transmission lines, whether for gen-
eral purposes or street car motors, is effected through
rotary converters. It is notable that most extensions
of alternating equipwment have been made, not to sup-
ply new uses for electric energy, but as a means of
econoiny in existing applications. It is to be remarked
that while the alternating has in mmany instances taken
the place of the direct type of generators, the direct-
current form of energy continues to be delivered, to a
large extent, at the points of use. This last i notably
true for by far the great majority of electric motors
supplied from central stations, whether for stationary
or street railway purposes. Secondary batteries for
the storage and regulation of electric energy ecan
never come into immediate connection with alternat-
ing machinery. The current as delivered to or re-
ceived from the batteries must.in every case have a
constant direction of flow. This last is also true in all
of the growing applications of electric energy to chemi-
cal operations.

Successful Wood Sheathing.

Chief Naval Constructor Admiral Hichborn has sub-
mitted to the Navy Department a report on the
*‘Bache,” as to the utility of sheathing naval vessels.
The Admiral's conclusions are as follows: To sum-
marize, it nay be stated that this vessel, not originally
intended to be sheathed, was nine years after her
launching fitted with a system of sheathing which in-
volved a neglect of some of the most obvious precau-
tions in such work. She served thirteen years continu-
ously without an examination of or repairs to her
sheathing or sheathing bolts, and is to-day in active ser-
vice, though nearly thirty years old, with her frames
and plates in such a condition, through internal cor-
rosion in the machinery and bunker spaces, as would
have long since compelled her abandonment or exten-
sive rebuilding. had she not been sheathed. That
these results are possible under such conditions speaks
volumes for the possibilities of an efficient system based
upon experience (in which every precaution is taken
and neutral non-corrosive naval brass bolts are em-
ployed), executed with serupulous regard for the high-
est class of workmanship, in a service where periodical
examination and proper care are fully provided for.

O
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Statistics of Japan.
The following figures, 'taken from different official
publications, will give an idea of the progress made by
Japan in certain directions since 1890 :

1890 1898
Population.. ....... coeieieer oon.. 40,453,000 45,193,000
Commerce (taken for 1892 and 1898):

Tmportations, Yens.....oeveueeereennnn. 91.102,754  165,662.304
Exportations, * .. ...... ...l 71,826,079 276,996,526

Total. B reee s ceeerieaeees 162,428,833 442,658,830
Production of silk, pounds. ........... 11,041,624 19,662,852
Production of tea, tons........ ........ 26,274 34,428
Budget, expenses (1893-94 and 1808),

yens...., teee eeeaieeaeiieetannne 84,581,000 249,547,000

The value of the yen is about $0.50.
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TWO INTERESTING USES OF INSECTS BY
NATIVES IN NATAL.
BY DR. L. 0. HOWARD, UNITED STATES DEPARTMENT OF AGRICULTURE,

An entertaining volume could be written on the uses
of insects by savage races. The writer has published
sowe acenunt of the uses of insects as food, in previous
numbers of this journal, and the use of,the wing-covers
of certain large Buprestid beetles to decorate articles of
clothing with South American Indians, the use of the
structures made by termites as tinder in South Africa
and other parts of the world, and many other uses, all
well known to anthropologists.

The writer recently received from Mr. Claude Fuller,
the Government Entomologist ot Natal, two interest-
ing anklets formed of the cocoons of a large Bombyecid
moth, somewhat resembling the Luna moth of this
country and which bears the scientific name of Argema
mimosae of Boisduval, known to the English residents
as the Queen moth. The natives collect the cocoons
after the moth has issued, put one or more small stones
into each cocoon and sew them onto a broad strip of
monkey skin, side by side, so as to cover the surface of
the skin. They aresewn to the raw side of the hide,
the fur being on the opposite side. The anklets re-
ceived are 10 inches long by 4 inches wide and are at-
tached to the strips by means of thongs of the same hide.
The cocoons are tough and dry, and the stones within
them rattle in a most delightful way. We give rattles
to our children to atnuse them, and the savage man has
the same infantile characteristic in that he is amused
by rattles. The use of thege ankle rattles has become
quite general .in Natal since the introduction of the
ricksha from China and India. The ricksha bearetrs
wear the anklets very generally, and their rattle on the
streets is almost as familiar as sleigh-bells in a New
England town in winter.

This invention is not confined to southeast Africa.
Dr. Walter Hough, of the United. States National
Museuin, has shown e rattling anklets from Mexico
which are made in a somewhat similar way, of the co-
coons of another large Bombyecid moth. In this case,
very many cocoons are strung together on a string and
several rows are tied around the ankle. Each cocoon
has been opened for the purpose of inserting the
stones. Dr. Hough also tells me of a muech larger co-
coon from India, which is mounted singly at the end
of a stick to be carried in the hand. This cocoon also
is made into a rattle.

The other use of the insect, or rather of the insect’s
product, is the rather well known one of the manufae-
ture of the head-rings of the Zulus and Kaffirs. It is
shown in the accompanying exeellent picture, repro-
duced from a photograph for which the writer is also
indebted to Mr. Fuller. This head-ring was early
noticed by African explorers, and it was said to have
been made of sinews surrounded with wax, massed on
with the help of oil. The head is shaven, and some of
the hair is worked up into the ring to hold it. As the
hair grows, the ring is pushed up and must occasion-
ally be reformed to some extent. Tbhis wax is said by
Mr. Fuller to be the secretion of a scale insect of the
genus Ceroplastes. 1 believe this fact
has been recorded before, but I am un-
able to find the reference. These scale
insects are extensive wax producers. The
old Chinese white wax of commerce, for
example, is secreted by Ceroplastes ceri-
ferus. The exact species of Ceroplastes
from which the Zulus get their wax is,
I believe, not known. Prof. T. D. A.
Cockerell, however, in The Entomologist
for May, 1899, describes a new wax scale
from West Africa as Ceroplastes egba-
rum, stating that this is a fine wax-
producing species, equal in this respect
to the Ceroplastes ceriferus, which pro-
duces the Indian white wax. It occurs
upon the mimosa, near Abeokuta, the
great city of Egbas, and was collected by
Dr. H. Strachan.

The Viagraph, an Instrument Devised
for Measuring the Surfaces of Roads.

A few weeks ago we deseribed in the
SCIENTIFIC AMERICAN the ‘‘orograph,”

Scientific American,

works contempcraneously by means of a link and
lever attachment, upon a roll of paper passing over a
small dram. This druw is rotated by a worm and
wheel fixed beneath it, and connected by means of a
shaft and bevel gear with the road wheel, so that as
the latter revolves it also serves to turn the drum. As
the paper unwinds from the drum it passes under the
pencil aud is wound up on another drum. 'T'he pencil
record upon the paper, which is somewhat siwmilar to
those made by the pencils of the barograph, is to full
scale vertically and 34 to 1 foot longitudinally. Another
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COCOON ANKLETS FROM NATAL.

a device which measures and records the
surface conditions of the road over
whichit travels. At the annual meeting of the British
Association for the Advancement of Science recently
held at Bradford, Mr. J. Brown, of Belfast (Ireland),
gave a description of the ‘ viagraph,” an instrument
designed for fulfilling the same purposes as the oro-
graph. But though both apparatus perform the same
work, their construction and principles of working are
widely divergent. The viagraph consists essentially of
a straight edge which is drawn over the rcad surface.
To this straight edge a lever is attached working on a
pivot, while on its free end it carries a serrated road
wheel. As the straight edge is drawn along the road,
it maintains a fairly even line, and the road wheel rises
and falls over the slightest unevennesses of the surface
of the road. These varying risings and fallings of the
road wheel are recorded by means of a pencil, which

USE OF COCOON ANKLETS BY RICKSHA BOYS IN NATAL.

pencil also draws upon this paper record, simultane-
ously with the profile pencil, another straight line
which the indicating pencil would have drawn had the
road over which the apparatus is at that moment
traveling been perfectly level. By this means it is
possible to obtain the exact characters and measure-
ments of the unevennesses in the road’s surface.

If the depths of all these unevennesses as recorded
upon the diagram are totaled, the result is the nuw-
erical index of unevenness, and this is indicated upon a
decimal counter. Thislatter instrument is actuated in
the following manner: A cord is fastened to-the free
end of the lever attached to the straight edge, and is
passed once round a double-grooved pulley and con-
nected to a stretched rubber band. When the road
wheel falls into a rut, the lever is depressed, causing
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the cord to rotate the pulley, the rubber band being
stretched to permit the necessary movement to the
cord. Directly the road wheel issues from the rut, the
cord slips back into its former position on the pulley,
the rubber band in contracting taking up the slack.
The pulley is also braked by a rubber-tichtened cord
which is secured to a rigid part of the frame and passes
round a separate groove on the pulley. By this means
it will be recognized that the pulléy only revolves at
intervals in one direction—every time the road wheel
drops—to an amount equal to the depths of all the un-
evennesses the machine has passed added together,
and this sum indicated in inches on the decimal
counter is the index of unevenness. If the road is a
tolerably good one thismachine will only record an un-
evenness corresponding to about 12 feet in the mile,
while upon a bad road it will indicate an unevenness
of 100 feet or 1wore in the sawme distance.

A Recent Theory of klectricity.

An important development of the electron theory
has been carried out by Robert Lang in his article on
atomic magnetismn in the Annalen der Physik (No. 7).
It may now be said that the phenomena of magnetisin
have at last been successfully reduced to those of elec-
tricity. We know from the work of Thomson and of
Drude that an electric current in a wire consists of a
stream of very small particles called electrons. These
electrons are formed by the splitting up of the metal-
lic atoms into a larger positive and a swmaller negative
portion. The positive electrons, under the influence
of an electromotive force, travel in one direction along
the wire, with a velocity of one centimeter per second.
The negative electrons travel in the opposite direction
with the same charge, but with a smaller velocity.
The masses are in the ratio of about 9 to 1. Now, ac-
cording to Lang, the negative electrons revolve around
the heavier positive electrons in a magnetized metal,
like a planet arcund the sun, and the electric convec-
tion-curreuts thus produced are nothing more nor less
than Ampére’s *‘ elementary molecular currents.” Lang
calculates the speed of the electrons and the diameter
of vheir orbits. 'T'he speed is that of light, and the fig-
ures obtained lead to conclusions in close agreement
with known facts.—Nature.

Aunual Production of Rubber.

It has been estimated that the approximate total
production of rubber annually is 57,500 tons. Of
this amount, 21,000 tons are taken by the United
States and Canada; 21,000 by the United Kingdom ;
and 15,500 by the rest of Europe. The Amazon dis-
trict produces 25,000 tons, and East and West Africa
24,000 tons: parts of South Awerica other than the
Amazon district, 8,500 tous.

The Current Supplement.

The current SUPPLEMENT, No. 1295, has, among
other articles, *‘ Recent Street Railway Extension in
Glasgow,” by J. A. Stewart, and shows an excellent
example of the good work which is be-
ing done in Great Britain toward fur-
thering rapid transit. Prof. Chandler’s
exhaustive paper, ‘* Cheical and Techni-
cal Education in the United States,” is
continued. * The First T'wo I'rial Trips
of Von Zeppelin’s Airship ” is illustrat-
ed from actual photographs showing
the ship in its housing and its ascent.
‘** Special Report on the Galveston Hur-
ricane of Septewber 8, 1900,” is by Isaac
M. Cline. Local Forecast Official and
Section Director. ‘' The Transportation
Exhibit of the Paris Exposition” is ac-
companied by a number of illustrations
showing parts of the centennial exhibit.
**Curiosities in Clockwork ” are also de-
scribed. ‘‘The Age of the Earth,” by
Prof. W. J. Sollas, is continued. *‘French
Cultivation with Chemical Manures” is
an important technical article. ‘ Morals
and Manners of Japanese as Viewed by
a Native” is an abridgment of an ad-
dress delivered by Dr. Inazo Nitobe, of
Sapporo, in Philadelphia and specially
reported for the SCIENTIFIC AMERICAN
SUPPLEMENT.
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RECENTLY PATENTED INVENTIONS.

Agrlculturél Implements.

GRAIN-DRILL.—FRANK A. PLACEE, Milligan, Neb.
The drill is designed to work equally well in hard, soft,
trashy, or stubble ground. A sharp diamond-shaped
runner is combined with the grain-tube. The runner
clears the way for the shovel ; the shovel opens the fur-
row ; and the grain-tube delivers the seed into the fur-
row in two distinct parallel rows,

HARROW. — Hans H. LARSEN, Campbell, Minn.
The object of the invention is to improve barrows as
regards the frame, teeth, and wheels or rollers, which are
thrown down to elevate the teeth and support the harrow
in traveling to and from the field. The parts are few in
number, readily interchangeable, and are so arranged as
effectively to brace the teeth. The form of the teeth
makes them self-cleaning ; and the novel mounting of
the wheels, which are arranged in pairs on independent
shafts to be separately rocked, facilitates the throwing
down of the wheels and the raiging of the frame by di-
viding the labor into two simple and easy opérations.

WEED-CUTTER.—JAMEs McCorkeLL and NEIL
McEACHERN, Helix, Ore. The weed-cutter will also
serve as a cultivator and will not clog. The construction
is such that the blades or shares can be adjusted for
effective work in all kinds of soil. The device automati-
cally accommodates itself to any inequalities of surface
and may be made in a group of independent sections.

Electrical Apparatus.

LIGHTNING-ARRESTER.—CHARLES M. TAYLOR,
Georgetown, Ky. The object of the invention is to pro-
vide an arrester of simple construction which will carry
off a lightning.current from telephone or telegraph line-
wires, without grounding the line-wire. The lightning-
arrester comprises vertically-extended grounding-plates
insulated one from the other. A sleeve or collar holds
the plates in their proper relation to one another. One
of the plates is arranged in a frame of insulating mate-
rial. The plates are electrically connected with a line-
wire and with a grounding-wire.

TELEPHONE SWITCHBOARD, ANNUNCIATOR
AND JACK.—CHARLES T. MAsoN, Sumter; S. C. The
invention consists of a spring.jack and indicating instru-
ment or annunciator ; springs and metal strips control-
ling the operator’s talking and ringing circuits ; and
means for automatically restoring the annunciator or
drop-shutter. All parts are operated by the application
and adjustment of the plug. The object of the invention
is.to furnish a combination instrument capable of being
adapted to any of the various arrangements of circuits
which are assembled to constitute a telephone-exchange
switchboard. The instrument embodies all the requi-
gites of a metallic or single-circuit system.

ELECTRICAL RAILWAY.—JaMEs D. ROBERTSON,
La Salle, Ill. The invention is an improvement in elec-
tricrailways, in which an electric supply-conductor is
arranged in a conduit or between the track-rails, the ob-
ject being to provide an electric railway which will be
comparatively cheap to construct and maintain in order.
A conductor for a heating medium is provided to pre-
vent an accumulation of snow or ice around the dis-
tributing rails or cables., The heat conductor is so ar-
ranged that it may also be used to supply current to a
car-motor.

Mechanical Devices.

WAVE AND TIDAL ENGINE. — JosgrH J. Mc-
INTYRE, Brooklyn, New York city. The invention pro-
vides a simple power device adapted to be placed upon
or over a wharf and designed to be operated by the rise
and fall of the tide. The machine is 8o constructed that
the power derived from the rise and fall of the water
will be multiplied and communicated to a shaft from
which power may be taken. The machine may be con-
nected with the deck of a boat or a fioat, so that the ves-
sel may careen, rock, or toss without interrupting the
operation of the machine and without injury to any of
the parts,

Packing Appliances.

CUSHIONING-BODY.—RoOBERT 1. STEWART, Xenia,
Ohio. 'This invention is an improvement in cushioning-
bodies formed of corrugated sheets and adapted for use
in egg-crates and in packing bottles and other fragile
articles. The sheet is made so that its corrugations are
held in the desired form. Such sheets, when formed of
a number of layers, will not split.

WOODEN SHIPPING AND PACKING BOX.—
RusserL B. FULLER, Holland, Mich. It bas been the
.invebtor’s object to devise a wooden skipping and pack-
ing box, designed for perishable goods and arranged to
insure a perfect ventilation of the goods and to permit
the convenient storing and packing of a large number of
boxes in railroad-cars without the use of shelves and
without danger of crushing the goods or injuring them by
rough handling.

DEVICE FOR PACKING CIGARS.—FRANK P. FoL-
soM, Ashland, Neb. In a table or support a top plate is
mounted to slide. Pivotally connected with the top
plate is a bottom plate. Lever mechanism presses the
plates together. A box of cigars is placed between the
plates ; and the cigars are pressed into the box by the
two plates, *

Vehicles and Accessories.

ICE-CYCLE. — DieTricH W. TIETJEN, Milwaukee,
‘Wis. The purpose of the invention is to provide an at-
tachment for bicycles so that they can be employed on
ice. To this end Mr. Tietjen employs detachable run-
ners for raising the tires of the bicycle above the ice-rim
for the rear or traction wheel of the bicycle, such rim
being arranged to engage the ice in order to propel the
bicycle.

FIFTH-WHEEL. —MoNROE HoaeLAND, Henderson,
Ky. The consiruction of this fifth-wheel is such that it
can be placedrearwardly of the fron: axie, thugrmount-
ing the front axle go that the vehicle can be turned much
shorter than would be possible were the center of move-
ment coincident with the luagitudinal line of the axle,

MOTOR-VEHICLE.—-AvoN M. CoBURN. Daunt, Cal.
The inventor mounts his engine horizontally and causes

it to drive a power-shaft journaled in the middle of the
vehicle below the seat. The power is transmitted
by belt and pulley to an intermediate shaft and then by
sprocket and chain to the rear axle, By this arrange-
ment power is transmitted without jerk or jar to the
driving-wheel.

VELOCIPEDE.—JAMEs PREsTON, Tuckahoe, N. Y.
In this vehicle the driver’s weight is used as a propelling
power. The saddle is secured to a rocking frame which
transmits its movement by a crank mechanism to the
rear wheel of the bicycle. When the rider propels the
wheel he obtains évery uniform and healthful exercise
of the legs as well as of the body, owing to the alter-
nate shifting of the weight from the seat to the pedals
and vice versa.

BICYCLE.—JosePH P. SCHOOLER, Grant’s Pass, Ore.
Lever-power is utilized in the form of a treadle to drive
the ordinary form of safety-bicycle in such manner as to
enable great force to be exerted and to secure & high
speed with small expenditure of energy.

Miscellaneous Inventions.

SQUARE.—ARMAND P. DuBUs, New Orleans, La.
This square is adapted especially for marking key-ways
on shafting. The square comprises a head having two
straight edges at right angles to each other and provided
with two legs at right angles to each other and with an
aperture, In each straight edge is a spirit-level; and in
the aperture of the head a spirit-level is adjustable. A
scale slides in the head with its reading edge equidistant
from the legs.

SPRING SHADE-ROLLER.—EDpWARD C. CORDES,
La Grange, Ill. The spring attachment for shade-rollers
is 8o constructed that simplicity, durability, and economy
are combined; that when the roller rotates, wabbling is
prevented; and that the dogs ordinarily employed may
be dispensed with in favor of more positive and quicker
checks.

HOTEL-REGISTER.—JoEN BuLLocK, Manvel, Cal.
Mr. Bullock haz invented a simple arrangement by
which keepers of hotels and boarding-houses will be able
correctly to prepare and preserve a record of the time
their several guests or lodgers stay with them and of the
number of mealstaken, go that bills may be made out
properly.

DINNER-PAIL.—MAY WELKEE, Oakland, Cal. In
order that the food may be heated before it is eaten, the
pail is provided with a detachable bottom section carry-
ing a heating device, preferably an alcohol lamp. With-
in the pail a water-pan is placed to be heated by the
lamp, over which pan the vessel carrying the food is ar-
ranged. The top of the food-vessel is provided with
compartments for liquids.

MEANS FOR DISCHARGING FIRE-EXTINGUISH-
ING LIQUIDS THROUGH GAS-DISTRIBUTING
PIPES.—ALEXANDER REID, Jersey City, N. J. The
invention relates to a means for directing water or other
fire-extinguishing liquid through the gas-pipes of a
building. In case of fire, the water-pressure on being
turned on, automatically cuts off the gas supply, leaving
the gas-distributing pipes free to receive and dischurge
the extinguishing liquid into a room. Thus a fire-ex-
tinguishing system is provided at a small cost.

CURTAIN-POLE RING.—JoHN KRODER, 268 Canal
Street, Manhattan, New York city. Mr. Kroder has de-
vised an improvement in curtain-pole rings having inside
antifriction rollers adapted to travel on the pole. His
ring is provided with recesses at the ingide, into which
recesses sockets are driven and held in place by fric-
tional contact with the walls. A ball is held against dis-
placement in each socket and is mounted to turn freely
and to project beyond the inner side of the ring.

INCUBATOR. — JoaN H. HueHES, Mianug, Conn.
The heated fresh air, after passing through the egg-
chamber, is carried from a foul-air chamber to discharge-
chambers connected with the outer air by the pipe.
Consequently a uniform and natural circulation of air is
obtained without the slightest danger of the contact of
foul air with the eggs. No dampers or other mechanical
contrivances are required for regulating the air passing
through the egg-chamber., '

CUE-TIP FASTENER. — RoMEOo GHEZzI and VIR-
GINTO B1ANcHI, Manhattan, New York city. The tip is
provided with a spring-yielding loop which is inserted in
the recessed head of the billiard-tip cue and held in
place by frictional engagement with the walls of the
recess. By this construction the tip can be readily at-
tached to or detached from a cue.

SCHOOL DESK AND SEAT.—PAuUL S. MCAULAY
and MARTIN ANDERSON, South Omaha, Neb, The in-
vention relates to an improved form of desk and seat for
schools, and comsists in forming the end frames with
sockets adapted to receive bars which respectively carry
the seat and the desk. These bars are made inde-
pendently adjustable, so that each may be moved to the
height desired without affecting the other.

MEANS FOR FACILITATING HERMETIC SEAL-
ING OF TINS OR OTHER RECEPTACLES.—JoBN
R. CROFT, 20 Mark Lane, London, England. This in-
vention provides a simple means for sealing a tin can de-
signed to contain food preserved without cooking, by
exhausting the air and substituting an inert gas or melted
fat. The invention consists of a means for effecting a
preliminary sealing of the can and a final hermetic seal-
ing. The preliminary sealiog is accomplished by means
of a bush or bung seated in the top of the vessel and pro-
vided with a straight passage and an oblique branch pas-
sage. A wooden plug is fitted in the straight passage
and designed to close both passages. A final seal is ap-
plied after the plug has been driven in.

Designs,

CORN-CUTTING SCOOP.—FrED B. CRITTENDEN,
Brooklyn, New York city. The scoop consists essen-
tially of a spoon provided with a row of triangular
teeth.

CAMPAIGN BADGE.—MaeNE ForDE, Osage, Iowa.
The badge consists of two ox-eye daisies in which the
bust pictures of McKinley and Rooseveltare inserted.

NoTEe.—Copies of any of these patents can bhe far-
nished by Munni: & Co. for ten cents each. Please state
the name of the patentee, title of the invention, and date
of this paper.

Wusiness and Personal.

Marine Iron Works. Chicago. Catalogue free.
“U. 8.” Metal Polish. Indianapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Automobiles built to drawings and special work done
promptly. The Garvin Machine Co., Spring and Varick
Streets, New York.

T'he celebrated ‘* Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 138th Street, New York.

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.

12 Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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some answers require not a lttle research, and,
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expected without remuneration.

Scientific American Sugplements referred
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 distinctly
marked or labeled.

(7976) A. K. D. asks: Have you any
SUPPLEMENTS giving thereasons why a spark coil must
be 8o to do its work, why so long, so thick, why such a
sized wire, etc. ? A. We have no SUPPLEMENT giving
reasons for the dimensions of a spark coil. These di-
mensions are determined by the object in view of the de-
gigner of the coil. This is primarily the largest possible
number of amperes revolving around the iron core the
largest number of times within a given space. To ob-
tain the largest current, the resistance must be as low as
possible; hence as large a wire as possible must be used.
But if too large a wire is used, there will be too small
a number of turns to magnetize the core strongly, or else
the coil must be made very long, in order to get the de-
sired number of turns upon it. The reason for all this is
to obtain as large a self-induction as possible. On break-
ing the circuit, the current of self induction, or extra cur-
rent, flows with the main current and aids in forming
thespark. To balanceup the various confiicting condi-
tions, such coils are made eight or ten inches long and
wound with No. 12 to 14 wire. The winding is usunally
not deeper than the thickness of the core. This practice
is largely the result of experience on the part of the
maker of spark coils, and gives good results,

(7977) A. S. L. asks: 1. What is the
cause of the earth’s magnetism and the shifting of the
magnetic poles ? A, Causes not known. You can find
all that is known on this subject in Thomson’s Elec-
tricity, price $1.40 by mail. 2. Where are the north and
south magnetic poles situated ¢ A. The north magnetic
pole was found in 1-81 in lat. 70° 5 N. long. 96° 40’ W. in
Boothia Felix, just within the Arctic Circle. The south
magnetic pole has not been found. 8. How is it that the
planets move in ellipses, instead of circles? A. The
proof that the planets move in ellipses is mathematical,
and was first shown by Kepler, who also proved that
they did not move in circles. See some higher text book
of astronomy.

(7978) O. P. A. asks: 1. In making a
Holtz machine from directions in SuppPLEMENT, Nos.
279 and 282, does it make any difference if the glass
plates areslightly convex or bowed? I can’t get any that
are flat. A. Yes, a greatdifference. You cannot run a
plate of glass which is not fiat with any considerable
speed without danger of breaking it from the centrifugal
force, which tends to bring the platein to one plane.
2. Can you tell me what is used to polish the sheet iron
parts of new stoves ? A. Sheet iron stove pipe is usu-
ally made of Russia iron, which is polished in the process
of manufacture. See SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 966, on the ‘ Manufacture of Russia Sheet
Iron,” 10 cents roailed. 3. I made a battery of a half
gallon jar about 7 inches high, with a cylinder of copper
in water and sulphate of ccpper for one element and a
rod 14 inch square of zinc in water slightly acidiferous
in & porous cup about 2 inches in diameter and 6 inches
high for the other; what wae the reason I only got a weak
current ? A. The trouble with your battery is the small
size of your zincs. Itis a mistake to expect a piece of
zinc 34 inch square to do much work.

(7979) C. D. C. asks : 1. Why is it that
the current from a battery, after passing through the
primary coil of an induction coil,’apparently becomes
much stronger? A. The effect is due to the self-induc-
tion of the primary circuit. A current fiowing through
the turns of wire in a solenoid, such as the primary coil
of an induction coil, induces a current in the turns of the
secondary. It algo induces a similar current in the turns
of the primary coil, that is, in its own turns. When the cir-
cuit is closed at the vibrator or break circuit, the current of
self-induction fiows in a direction opposite to the primary
current in the same coils, and thus reduces it. Wken
the circuit is broken, the current of self-induction is in
the same direction as the primary current, and reinforces
the primary current. This is the course of the spark on
breaking a-circuit of a primary coil. The induced cur-
rent is added to the primary, Spark coils work by this
method, without any secondary coil at all, 2. In making

drawings of machinery, how are the radii of the various
curves found, so as to be drawn properly ? A. The de-
signer of a machine selects the curves he will use so as to
have the machine strong and also present a neat and at-
tractive appearance. Of course he knows the radii of
the curve he has chosen. A draughtsman will have a
number of rulers for the purpose of drawing curves,
principally those for irregular curves. - These can be
purchased from dealers in drawing materials, and are
known as “ Irregular Curves.” 'Then too there are flexi-
ble rulers, which can be bent so that the edge will pass
through a series of points through which a curve must
be drawn. The pencil will then follow the ruler and
trace the curve desired. Thus the radii of the different
sections of the curve need not be known.,

(7980) G. R., Phila., writes: Please give
me the correct method for applying temperature sag and
pull corrections to chains and tapes. I have consulted
several books in surveying, they all gave me the correc-
tions, but not the method of applying them, i.e., which
correction to make first, etc. A. The corrections can
be made for temperature pull and sagin a tape and
chain only from the known conditions under which
it was tested. The expansion of a tape or chain should
be deducted from the record for temperatures above
the tested temperature, and added for temperatures
below the test; for steel this should be 000763 of an
inch in 100 feet for each degree Fah. variation above
or below the test temperature. The sag and pull should
be the same as given in the test. Any variation must be
corrected by observation from trials from fixed measured
points. The temperature correction should be first
made. Sag and pull should be tabulated together.

(7981) W. C. W. asks how to restore
dry batteries; how much acid and what kind of acid do
you use, and do you close nail holes when charged ? If
8o, with what ? A. The method of restoring dry cells
does not permit of their use as dry cells again. They are
wet cellg, in which the zinc of the former dry cell is the
poeitive plate immersed in dilute acid, which penetrates
the nail holes and comes in contact with the carbon in-
side the case. '[he acid should be sulphuric acid in 10
parts of water. Thecell will work for quite awhile.
This seems to be the best way to treat exhausted dry
cells. Of courge, the holes made by the nails are left
open. The dish in which the cell is placed should be of
glass, hard rubber, or of asphalted wood.

(79%2) E. M. asks: 1. What will pre-
vent the hard rubber end blocks of a spark coil from
fading ? A. We do not know how to keep hard rubber
from deteriorating. Chemical action of the gases in the
air nltimately ruins it. A coat of shellac will protect it.
2. What advantage, if any, would there be in winding a
primary coil with two No. 15 wires instead of one No. 12
wire? Two wires being connected in multiple. A.
There is no advantage in conductivity in using two No.
15 wiresin place of one No. 12 wire, since the sectional
area is almost exactly the same in each cagse. The two
wires are easier to handle than the larger one. They
will also radiate their heat more quickly, since they ex-
pose more surface than the one does for radiation,

(7983) W. B. asks: 1. How many grains
of sperm the standard candle burns per hour? A. A
standard candle is one that consumes 120 grains of sper-
maceti per hour, made six to the pound, and seven-
eighths of an inch in diameter. 2. Where can sperm
candles be obtained ? A. They can be obtained from
any dealer in physical apparatus. Paraffine candles do
not give as much light for the same consumption of ma-
terial,

(7984) D. D. asks : Will you please tell
me the capacity in ampere hours per pound of the best
storage batteries? A. A storage cell should give 214 to 3
ampere hours per pound of charged cell, with an effi-
ciency of about 85 per cent when discharged at a current
density of 4'8 amperes per square foot of negative plate
surface, reckoning both sides of the plates.

NEW BOOKS, ETC.

ANALYSES OF P1a¢ IRON. Collected and
ublished by 8. R. Church. San
rancisco, Cal. Quarto. Pp. 173.

Price $2.50.

The work comprises the analyses of pig iron made in
the United States, Great Britain and other countries and
also gives important statistics relating to the production,
The collection of these analyses must have required a
vast amount of labor. The publication of a portrait of
the person to whom the book is dedicated is a decided
novelty.

THE STORY OF THE HEAVENS. By Sir
Robert S. Ball, LL D., D.Se. New
York and London: Casseil & Com-
ggny. 1900. 8vo. Pp. 568. Price

.50.

Thisbook is illustrated with twenty-four colored plates
and numerous illustrations. The author is a well known
astronomer, and he has produced a very readable book,
which is not always the case with books on astronomical
science. It is one of the best books which we could re-
commend for use in a library, and it will prove valuable
to the beginner and the full-fiedged astronomer as well,
Tt has been vouchsafed to but few men to clotheecientific
facts in such excellent English and in such a compre-
hensive manner as has Sir Robe:t.

YEAR BOOK OF THE SCHOOL OF ARCHI-
TECTURE OF THE UNIVERSITY OF
PENNSYLVANIA. Published by the
Architectural Society. 1900. Quarto.
Pp. 65.

The architectural course of the University of Penn-
sylvania is well known, and at the present time Phila-
delphia has become quite a center of architectural educa-
tion. The designe given in the pamphlet are many of
them excellent, and they are all beautifully reproduced.

FURNITURE DESIGNING AND DRAFTING.
By Alvan Crocker Nye, Ph.B. New
York: W, T. Cowmstock. 1900. Pp.
110, 21 plates. Price $2.

- Whilethere have been quite a number of books written
upon cabinet making, and while we have splendid
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volumes devoted to the historical side of furniture, we
have never seen any book which goes into the question
of the construction of furniture so thoroughly. T'he
author is an instructor in furniture designing at Pratt In-
stitute, Brooklyn, and his book showsg that he has most
excellent ideas regarding the building of furniture. The
book is fairly well printed, the half-tones being specially
good.

ENGLISH AND AMERICAN LATHES. By
Joseph G. Horner, A.M.I.M.E. Lon-

don : Whittaker & Company. New
York: The Macmillan Company.
1900. Quarto. Pp. 166, 300 illus-

trations. Price $7.

The author states that, the reason for the publication
of this book is the growing importance of the American
lathe trade in England, and the consequent interest with
which the distinctive features of the lathes of both coun-
tries arc regarded. The American lathe has now found its
abiding place in large numbers in British service. Itis
gratifying to note thatthe American lathe has been re-
ceived with snch favor abroad. They are certainly mag-
nificent specimens of machine tools. The present work

deals with both English and American lathes; and special |

attention is paid to the internal construction. It is a
book which will prove of great value to the mechanical
engineer. It isexcellently printed.

ONE THousaND OBJECTS FOR THE MI-
CROSCOPE. Wirh a Few Hints on
Mounting. M. C. Cooke, M. A,, LL.D.,

LS. London and New York:
Frederick Warne & Company. 1900.
16mo. Pp. 179, 12 plates. Price $1.

The earlier editions of this book are well known to mi-
croscopists, and the former editions consisted only of
what is now Part II. The author has now introduced an
introductory section dealing with the manipulation of
microscopes, mounting of objects, etc. Inite new form
the book furnishes one of the simplest and best treatisres
for the heginnerin microscopy. The plateg, which are
newly reproduced, are excellent. It is worthy of a large
sale,

UP-T0-DATE DOMESTIC AND INDUSTRIAL
APPLICATIONS OF ELECTRICITY.
Popularly Explained. By Alpha.
TLondon: S. Rentell & Company,

Liwmited. 1900. 16mo. Pp. 90.

F. BERGER’S FREXCH METHOD. (1900.)
By Francois Berger. New York.
1900. Author's edition. 12ino. Pp.
190. Price 75 cents.

MELIE. ByJules Lemaitre. Translated
by Frangois Berger. New York.
1900. Author’s edition. 12mo.

In the preface to his book, the author has in no
very gentle terms attacked his foremost competitors in
his particular field. 1lis accusations may or may not be
well founded; at all events, they should find no place in
the preface of a text-book. We can perbaps forgive M.
Berger for this exhibition of bad taste ; but his awkward
rendering of Jules Lemaitre’s * Mélie » we cannot pardon.
In the badly-mangled translation of this exquisite, pa-
thetic little story, we find, besides numerous errors in
English spelling, the following specimen of English im-
pure and defiled : “From that day, every time they made
*a dish *at her house. she brought me some in a paper.
She would draw it from her pocket with a mysterious air,
but they were no more the potatoe sandwich ! They
were the victuals of poor folks, which smelt decidedly
too strong. I tried to taste them, but they would not
go.”

THE SEPARATE SYSTEM OF SEWERAGE.
Its Theory and Construction. By
Cady Stalev and George S. Pierson.
New York: D. Van Nostrand Com-
pany. 1900. Third edition, revised
and enlarged. 8vo. Pp, 824, Price
$3.

The subject of thesewerageof towns is attractingmore
attention than formerly. Various plans have been em-
ployed, and many of them are objectionable. The mod-
erate cost of the separate system makes it possible to
carry out a system of sewerage in many cases where the
expense of the combined system would make the cou-
strnction of sewers impossible. The authors have pro-
duced an admirable book, which has stood the test of
time, and which hss proved very useful to sanitary engi-
neers. Itis a book which can be heartily recommended.

A TEXT BOOK OF MECHANICAL DRAW-
ING AND BELEMENTARY MACHINE
DEsiaN. By John S. Reid and David
Reid. New York: John Wiley &
Sons. 1900. 8vo. Pp. 389, 301 illus-
trations. Price $3.

The volume before us is onc of the best we have ever
seen on mechanical drawing. The illustrations are ad-
mirable and the methods for obtaining proportions. etc.,
are also extremely valuable. The principles of me-
chanical drawing are applied to the solution of practical
problems in machine construction.

KENcYCLOPEDIA OF MEXICAN MINING
Law. A Digest of Mexican Mining
Code. Also a Glossary of Mining
Terms. By Richard E. Chism. City
of Mexico. 1900. 18mo. Pp. 170.
Price $2 in United States currency.

The mining laws of Mexico are complicated, and the
author has dor.e a signal service to all those who are en-
gagedin any way in mining, in bringing together the va-
rious laws, etc., in alphabetical form. The work ap-
pears to have been excellently done, and the glossary of
mining terms will prove very valuable.

AMERICAN FoOUNDRY PRACTICE. By
Thomas D. West. New York: John

Wiley & Sons. 1900,

408. Price $2.59.

The tenth edition of American Foundry Practice is
now before us. Itis an eminently practical book, and a
large salc of a technical book of this kind is sufficient

12mo. Po.

cuarantee of its value. 'The latest American practice is
described. It is filled with illustrations and tables,

THE KN1GHT OF THE GRIP. New York:
David Williams Cowmpany. 1900,
16mo. Pp. 179. Price 60 cents.

The book comprises a series of papers relating to the

personal methods and experience of the traveling sales-
man, and is reprinted from The Iron Age.

00D orMETAL
Workers

Without Steam Power shonld
use our Foot and Hand Power ™
Machinery. Send for Catalogues

A—Wood-working Machinery,

B—Lathes, etc.
SENECA FALLS MFG. CO.
695 Water St., Seneca Falls, N.Y,’

TO INVENTORS,

An experience of over fifty years,and the prepara-
tion of more than one hundred thousand applications
for patentsat homeand abroad, enable us tounderstand
the laws and practice on both continents, and to possess
unequaled facihities for procuring patents everywhere.
A synopsis of the patent laws of the United States and
all foreigncountries may be had on application, and per-
sons contemplating the securing of patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

e r———

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

OCTOBER 16, 1900,
AND EACH BEARING THAT DATE.

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

Abrasive material, manufacturing, C. B. Jacobs.. 659,926
Alarm. See l'ime alarm.
Alarm mechanism, J. C, Meloon........... ........ 659,855
Alarm system and testing apparatus, electric, I.
H. Des I8le8. ..ttt itiiiiasaiineacieeanaanas 659,793
Alkaline salts. apparatus for the electrolytic de-
composition of. K. Kdser........................ 659,655
Almond huller and separator W. G Read. 659,801
Ammunition case, F. M. Garland. . 659,654
Animal trap. G. Bell.......oooviiiiiiiiiiiiiiis viiaa 659,783
Armature for electric supply meters, astatic, S.
LR ] 1Yo S B B R EIOERRE 20 JCOA0E 660.057
Axle, carriage. C. H. Fuller. . 660,074

Bag. See Ice bag.

Baling press, G. H. Denny
Baling press, L. Matthews .
Bearing, cushioned, F. J. Ra
Bearing, lubricating, K. Keyssner.
Bed warmer, W. G. Ralston..
Bedstead, invalid, D. Moulton.
Beer cooler, J. A. Sandell
Belt, conveyer, J. K. Proctor......
Bench. See Washbench.
Bicycle, H. J. Smith.......................
Bicycle handle bar, M. J. Klyr
Bicycle pump, automatic, C. J Dowling B
Bleaching compound, H. Wachter............. ... 659,

659,792

Blow out or fuse box, magnetic, E. M. Hewlett... 639 671
Board. S8ee Game board.

Boiler. See Pipe boiler. Steam boiler.

Boiler stand, adjustable range, W. H. Shepard... 659,938
Boiler tube cle'mer R. Thompson. . 659.83
Bookcase, J. CKNObEl. . vernnn s 65!

Boring and Lurnmg machme W W. Hulse
I3ottle attachment, J. H. Pet:
Bottle washing apparatus, W T Miller.

Box. See Cigar box. Paper box. Shlppmgbox

Box formed of paper, cardboard, etc., A. B.
COWIES.. . ... ... B T

Box forming machine, W Stuckenberg

Brake. See Motor comrollmg brake. Vehicle
brake. Wagon brake.

Brake, M. Altmeyer

Bread cutter, S. W. Long

Broom, antiseptic, O. 8.

Brush, fountain, J. 8. Cas

McGi
Buckle, J. W. Bowman
Burner. See Gas burner.

Stubble burn%r.

Iiydrocarbon burner.
Vapor burner.
Button, J. P. C. Weis...

Button, collar, W. 8.

Cake cutter, C. J. M
Calculator, L. B,
Camera, roll hold A . :
Can. See Oil can. Roving can
Can heading machine, E. C. Atwood..
Can opener, J. G. Brown.
Canvas stretcher. A ¥. Tait. .
Carbuffer, H. ¥
Car cnnerucmon‘ H S. Bry
Car coupling attach ment, J A Shup n
Car fender, J. W. McKean..

Car step, extension. B. K. Pines.
Car ventilator, J. Clarke. ...........
Carbonating apparatus, ¥. G. er
Carbureter for explosive engmes‘ H. C. Ray.
Carline, II. W. Gays
Carriages, control apparatus for electric, H. F‘.

Cart, lumber. W. A. Marshall

Cartridge loading machine alarm, C. M. Wills.... 639 724

Case. See Ammunition case. Bookcase. )
Cash register, P. Kenny.. 659,676
Caster, Nickel & \Lxmwng bt ......629689, 658,857
Chair. See Typewriter's chair.

Checkrein, overdrﬂw, J. W. Howland, . 659,972

Chisel gage. C. E. Harling. . 660,012
Chopper See Cotton chopper.

Cigar box, cylindrical. C. Hoffritz. . . 659,924
Cigar bunch shaper, Phillips & dermx... 459,898
Clamp. See Dental cervical clamp.

Cleaner. See Boiler tube cleaner.

Clevis, H. G. Atwell ... 660.068
Clock, repeating, W. Jensen. . 660,075
CluLch, F. Konley........... 659.679

Coffee mill, G. H. Droege...
Coffin support, F. K. Messler. ..

660.007
659,751
&

Coke handling apparatus, J. R. 59,900
Coke loading machine, J. W. Seaver 660.032
Collar supporter, apparel shir 659,884
Commutator, snap switch, C. G. Perkms 659,87
Condenser, surface steam, W. A. Schmid 659,831
Contact device, E. Thomson 659,717
Conveyer, J. Q. Adams......... 659,838
Conveyer ropeway. A S Halli 659,745
Cooler. See Beer cooler.

Copying machine, press. J. A. Jones............... 659,797
Corkscrew making mdchine W. R. Clough . 659.649
Corn sheller. J. Ada 659830
Cotton chopper, ’V R. Whne 659.564
Cotton opener, G. Raetz...... 659.986
Cotton picker. pneumatic, W. H. Mevers.... .. 639,752

Coupling. See Pipe coupling. Shaft couplmg
Cradle, mechanically operated, J. Cytronet al.... 659,866

Crane structure, J. W. Seaver. 660.03
Crate, folding, E. W. Stevens. 659.709
Crate, folding, T. B. Whalen. 659,945
Cream separator, C. S. Bisho 659,638
Cultivator, disk.. R. L. Hill.. 659,748
Cuitivator, wheel, W. L. Beall. 659.885
Cultivator, wheel, M. G. Graham 559,741
Curtain support, M. Goudrean.........coeeeeuuen.n. 659,662
Cutter. See Bread cutter. Cake cutter. Photo-
graph cutter. Thread cutter.

Cutter head, S. J.Shimer............ccooieeiaean. . 659.990
Cutter setting gage, Davis & Samson.......... X

Cutting or sawing,
Read

etc., machine for, W. J

Demal cerv1cal clamp, C. G. Capewell
Dental rubber dam holder, J. A. W. Lundborg...
Dental vulcanizer and celluloid press, Hartwig &
Feltinann. 6
Dish drainer,
Disinfecting cnmp(mL
Door, A.D. (‘dywond
Door mechanism, H. Rowntr

MACHINE SHOP QUTFITS
TOOLS ano SUPPLIES<%77
JSEBASTIAN LATHE (0205 NERT S,

CINCINNATIL.O.

Ncmzarogﬂ

and Turret I.athes, Plan-

FOOt al‘ld POWEI‘ @Ts, Shapers and Drill Presses.
SHEPARD LATHE CO., 13% W. 2d'St., Cincinnati, O.

"’? 2 @Automatic Machines

FOR
g Lo Q? FORMING WIRE
=y IS

from coil into shapes similar
P.0.Box 7,

WORK SHOPS

chines or goods, as desired.
§#F~ Send for Circulars.
BLAKE & JOHNSON,
WATERBURY, CONN.
of Wood and Metal Workers, with-
out steam power, equipped with -
BARNES’ FOOT POWER |
MACHINERY e
allow lower bids on jobs, and give
greater profit en the work. Machines
sent on trial it desired. Ceatalog Free.
W. F. & JOHN BARNES CO.
1999 Rusy ST., Rocnronn. fLL.

THE COBURN PATENT TROLLEY TRACK

#

Barn Door Hangers

Impossible for door to jump the track.
Very simple and cheap to apply.

§F Send for Beok.

THE COBURN TROLLEY TRACK MFG. CO.,
HOL\'OKE. MASS.

congs f
and Bieyeles
ed by using the

NEW
‘“RIVE
PATENT GRINDERS.

For particul ars and catalogue, adilress
FANEUIL WATCH TOOL (A)
BRIGHTON, Bostoy, Mas:
Makers of the Celebrated “Rn ett””
Precisien Lathes.

——

12-inch Pipe cut off and
Threaded with ease by one
man and a

FORBES

~PATENT DIE STOCK.

Smaller slzes ortlonately
easy. Send ] or( ?

THE CURTIS & CURTIS CO
6 Garden Street. Bridgeport, Lonn.

SAV et FUEL
L]
XX We Tell You How.

Rochester Radiator Co. 26 Furnace St. Rochester,N.¥e
THE B. F. BARNES
UPRICHT DRILLS.
Strong, Well Brilt and Up-To-
Date in Every Particular.
The cut shows our 20"’ Drill which we
guarantee te drill up to one inch in
steel and one and one-fourth in-
ches in cast iron. We believe lc is
]usta little ahead of any other 20” rill
en the market. The next size, 23"’ swing
is aboutready fordelivery. Weshall
begladtosend you printed matter.
B. F. BARNES CO., Rockford, Ill.

ARMSTRONG S No. 0 THREADING MACHINE

Can be attachedto bench or post.
Desiened =~ for threading the
smaller sizes of pipe, iron or
brass, also bolts. Has two speeds,
one tor pipe !4 to 1 mch. the
other for pipe 14 to 2 inches,
inclusive. ses the regular
Armstrong adjustable dies. Oth-
erattractive features. Send for

articulars. The Armstrong
1fg. Co., 139 Centre Street,
New York. Bridgeport, Conn.

THE EUREKA CLIP ,

The most useful article ever invented

tor the purpose. Indispensable to Law-
yers, Editors, Students, Baukers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
uued re eatedly. In boxes of 100 for 25c.
To ad of all booksellers, stationers
and notlun dealers, or by mail on receipt
of price. Sample card,bymail,free. Man-
ufactured By Consolidated bafe‘t]y
Pin Co., Box 21, Bloomfield, N.

9999999999999@9999999999999@

Sc R I B E R Points nicely tempered.
B

20N 9ZIS

§F™ Catalogue of I«‘me Tooks free.

HE STARRETT £2, Athol, ¥ASS.

9999996999699999999999999999
REVERSING STEAM TURBINE.—PAR-

son’s recently perfected turbine for boats. Illustrations
showing details. ¢ ontamed in SCIENTIFIC AMERICAN
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from

L3 Knurled sleeve nickeled. €
o Lenhgth o
o '5—__—¢m":.w===— wit

—— short point, 9
g ' in. .rwnh long
g Price4sc, === @&s=—= point, 12in. 9
9

this office, and from ailnewsdealers.

PERFORATED METALS
| OF EVERY DESCR[F’TION

Doubling machine, Ramseur & Ramsey..... ..... 659,698
Drill. _See Grain dri

Drill forging and sharpening machine, W. J. ol
Drilling machine, B. F. Barnes . 659,636
Drilling machine, J. 8. Solomor . 659,704
Drying conveyer, J. C. W, Stanley.........cc. vovae 629,771

Y.

l)yeb and making same, brown sulfur. A. Wein-
(1Y oo oahE Dot R oD E PO R00 ONEANARO0 OANAT
Dye. prown sulfuar, Hoffmann & Kalischer
Dyeing machine, yarn, L. Weldon..
Dyeing sulfur colors, k. Breuninge
Electric currents by motors of irregular drlvmg
power, apparatus for periodical generation
O G NRE N oo TP Ty S ooy, o reperererera et
Electric cut out, automatic, J. H. Robertson..
Electric hghung system, J. L. Cenklin.............
Electric lights, means for suspending incandes-
CON=LSMith. oo veeiiaeeiameeans o coansss
Electric machine, dynamo, W. F. Richards
Electric switch, G. H. Whittingham

Electrical distribution system, Green & Callan...

Electrical distribution system, E. W. Rice, Jr ... 650.828
Electrical furnace, W. BOrchers. ..................- 660,043
Electrical mechanism, circuit controller for, W
NMCCallam. o e e e e 659,824
Electricity meter, Mordey & Fricker. . 660.821
Electromagnet, spool, G. I.. Weaver . 634,882
Elevator, P. D, Root 659,988
Engine. See Gas engine. Rotary engine. Steam
engine. Traction engine.
Engine adapted for operatmg rammers, L. 8.
tiles. . 659,712
Engines, 5

Davis...... . 660,073
Engraviug machin ira . 660.030
Eugraving ma.chme. chuck and vise for, 5

Pashley......cooieviiiriiiis ciniiraiennirncnensnes 659,761
Engraving machines, driving mechanism for,

Place & Pashley 659.763
Envelop fastener, W. Barnar: . 659,806
linvelop fastening, C. W. Allen 659.634
Envelop machine, E. Ermold.. : 659,960
Eraser and pencil sharpener, combmation, Cilark 060.072

DB U
Eyeglass hook, E. B. Howitt . . 659,890
Feed cuLLers {meumanc feed conveyer for, K. C.
AJ RIS Lo L Cpogeisle e o sl oo el el o o 59,722
Fence stays machine for making wire, C K. Win-

trode 659,995

Fence tool, M. W. Gunn. 000060 659,666

Fender.

See Car fender.

KFibrous materials, apparatus for cleansing, A.
Ubbelohde.

FKilms, manfacturing colored or similar, E. Oeser

Kilter, C. Shuman.... .........c.ooon ciiiiiin.

Filter beds, devwe for cleaning and replemsbmg

59.879

sand, L. K. Davis
Fn‘earlu recoil operated, J. M. Brownmg
Firearms, ejector for breech loading, T. C

. 659,916
659,786

659.928

son
F¥ire escape, T. helly
Fireplace, N. Bates..
Fireplace, W. H. Sla
Fireproofflooring. L (, Hallberg
Floral ornament, L. J. OI

060
o

966
5 437
659,819

659,914
. 660,005
MRS

Foot rest,
Foundation, L. G. Hz
Kraming device, . H. Smi
Fruit packing receptacle. C. V

Furnace. See Electrical furnace. Metallurg

furnace, Smokeless furnace.
Furniture pad, C. P. Robingon...........cocvvuueens 660,004
Gage. See Chisel gage. Cutter setting gage.

Horseshoe gage.
Game apparatus, E Christie ...................... .. 660,004
Game board, E.'I'. Burrowes... S
Game board pocket w. 1. Call.
Garment fastener. A. Leblanc...
Gas apparatus, acetylene, M. Elliott
Gas burner, fuel, G. C. Stone...........
Gas burners, construction of, G. Bray
Gas engine, D. E. Barn.n'd....

Gas engine, H. D. ed....

Gas generator, acetylene,J H. Lancaster
Gas generator, acetylene, L. Mammen..
Gas generator, acetylene, C. A. Ward... 5
Gearing, variable speed, W. E. Simpson...........
Generator. See Gas generator. Steam genera-

tor.

Glass blowing machine, W. E. Bock
Globe holder, H. C. Spinney.. .

Gopher trap, Z. A. Macabee
Grain binder cord lmom.mg dev e, ‘Olson & Myl-

Grain drill, W. A, Van Brunt... 59,38
Grain renovating apparatus, portable, Friedley

732
Grain separator, F. M. Kelle 9,976
Grayvitation, apparatus for mdxcatmg vanamons
in terrestrial, L. E. Cow
Gun barrels, device for extractmg shells from.
CHL BATIOW . .vnes vevncnnsvnsnnssennnneens
Hame and trace connector, J. A. Jamison
Hammock, J. H. Nicholson.
Harrow, disk, P. E. Little..
Harvester shockmz attachm
Harvester. sugar beet. I. K. Tucker
Hat, apparel, T. L.Mahoney
Hatchway door..M. Hegbom
Heating system, steam, J. R. Wade.....
Heddles, treating worn out, B. Themau
Hoof pad, A. D. Nicbols
Hook. See Kyeglass hook. Snap hook.
hook. Trace hook.
Horses, hobble for driving, T. F Nedale
Horseshoe gage, A. K. Libby..
Hose nozzle, C. W. Storm.
Hose reel, G, R. Young
Huller. See Almond huller
Hydrocarbon burner, A. E. Hartel.......
Ice bag, D. Hogan...................
Ice cutting machine, M, H. Dette.
Ice pick, H. Digg8.....u.uu
Inkstand, C. W. Hamshaw.
Inksmnd, G. Pellinger.
Insect destroyer. 8. B. Jones.
Iron. See Sad iron.
Iron, puddling. J. P. Roe............
Jack. See Well jack.
Joint. See Rail joint.
Kinitting machine, lace, C E. Drew..
Lacing blank, H. L. Hi
Lacing hooks. machine for setting, R. F. Har-
graves
Ladder, H. L. Frizell. .
Ladder. Harmon & de
Lamp clutch, electric arc, H.C. Spmney
Lamp, electric arc, R. Fleming...
Lamp, electric arc, G. E. Stevens
Lamp, electric incandescent, 1< Myers.
Last. boot or shoe, F. C. Moller.
Tast thimble. I E. Benton.
Latch, knob. W. A. Crouch...
Latch, mine car, A. C. Wulters
Lathe, singletree and neck yoke, C.
Life preserver, J. Barton.
Life saving apparatus, D.
Life saving suit, F. M, Lepore
Lifter. See Plate lifter.
Linotype machine, G. A. Bates..
Linotype machine. G. A. Vassberg. G .
Linotype machine wiper mechamsm . C.
REICCH AN, - T o le slele s ele olslolelslelela/alele elele s slololalele
Lock. See Permutation lock.

5 .715
i 660,023

659 856

5 60‘} 870

659,698

Lock and latch combined, J. B. B. Macnamara.... 660.061

Loom, Baker & Kip...........oc.ovinnnn.. 659,950 to 659,952

Lubricator. See (ylmder lubricator.

Magnetic circuits, adjusting reluctance of E.
I'bomson.. . . 659.716

Mail marking machine, M. J. Shea. . 659,769

Mail pouch closure and fnstening. &
Griffin
Mailing device. E. H. Cailahan
Map, J. R. Cavanagh
Masher and strainer. culinary. K. F. Hayes
Massage apparatus, B. ¥. Hutches, Jr..
Mechanical movement, K. Cherry...
Mechanical movement. E. I'. Stewart.
Mercerizing machine. C. L. Weichelt.
Metallurgical furnace, V. Swindell
Meter. See Electricity meter.
Mill. See Cotfee mill.
Mining machine. K. O'Toole..
Mop head, J. R. Froberg.
Motor. See Rotary motor. Rotary piston metor.
Water motor. Wave momr Weight motor.
Motor controlling brake, A. C. Eastwood.......
Motors, regulating. F. J. Spr.\gne
Muffler, H. C. Th
Musical instrument, W. W. McCallip.
Nozzle, exhaust, E. Deatherage.
Nozzle, hydraulic, W. A. Doble..
Nut and bolt lock, E. C. Guerrant.
Nut cracker, E. P. Sedgwick ..
0il can, lamp filling, A. Kitter
Ore washer and separetor. E. W. E:
Ores, treating telluride, Head & Wild
Oxalates, making, M. Goldschmidt
Package, F. Knobeloch

Gavin’

. 639,918

660,054
660,066
834

(Contanued on puge 270)



)

Scientific

gmcrimu.

Watches

tell the time, but time
never tells upon them.
Thcy become heirlocms.
—accurate in their old
age, Full Ruby Jeweled.

An Dlegin “Vatch always has

the word “TLlgin’” engraved on

the workis—iully guaranteed,
Send for booklet.

CUYER’S PATENT

DESULPHURIZING FURNACE.

Latest, Cbeapest and Best.

Takes the place of Yeap
or Stall Roasting.

Saves time and money.

Write for particulars.

Casilia 514, LIMA, PERU, S, A

Ill-.

e —— |

RY ('l'\'ldlt.
High Grade Instruments with the Latest Improvements.
160 page En- 240 page Math-
Catalogue on THE QUEEN l logue on ap-
application. plication.

UEEN & cn Obtical and Scientifie

oy Instruinenut Worlks,

Queen Transits and Levels
gineering ematical Cuta-
ENGINEERS’ AND DRAFTSMEN'S SUPPLIES.
59 Flfth Ave., New York 1010 Chestnut St.,

Phila.

Crest Mig. Co.,

CAMBRIDGEPORT, MASS.

3 & § H. P. MOTORS.

Lightest Motor per H. P.

Made.

CREST INDESTRUCTIBLE {
SPARKING PLUG.
GUARANTEED.

A ROOF THAT IS WEATHERPROOF.

Strong, cheap, and eminently satisfactory in every
respect can only be formed by
Warren’s Natural Asphait Stone Surface Ready Roofing,
made by an entirely new
process.
containing 108 square teet.

as a 2-incb plain edge on
one side, allowing a per-
tfect joint to be made when
applymg Particulars

Warren Chemical & Mfg. Co., 85 Fulton St., New York.

If You Want the Best Lathe and Drill

GHUGKS —

WESTCOTT'S
Strengest
Grip, Great- |
est Capacity
) and Durabil-
ity, Cheap and Accurate.

Westcott Chuck Co., Oneida,

N. Y, U. S
Ask for catalogue in English. Freie h, Spanish or Ger man.

. A,

FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893.

[3 and 20 mch PLANER
CENTERS

m IMPROVED.

# For Fluting
Rolls, Cut-
ting Gears
etc., etc.
Built on
Honor by

FAY & SCOTT, szvsn Maine, U. S. A.

- 93y USE GRINDSTONES ?

[f SO we can suppiy you. A sizes
mounted and nn ted. always
keptin stock. Ren r, we make a
specialtyof selecting stones for all spe-
cial purposes. ¥~ Ask for cataloque

The CLEVELAND STONE (O,
= 2d Floor, Wilshire, Cleveland, 0.

—

DRILLING MACHINE.

Right to Manufacture For Sale.
Drills in Stone, Slate, Wood or Tron
easily and rapidly.

A Boy CAN OPERATE IT.

A Large Number Wanted in This Vicinity.
‘Write for particulars, Address

A.E.&C.A. JORDAN. - - BUEL, KANSAS

135 F_iNSBURY PAVEMENT, LONGON.C.

FOR CATALOGUE.

Comes in rolls |

Packet. folded and sealed. L. C. Crowell..
Packing machine, T. L. Camy..
Pad. See Kurniture pad. Hnnf pad.

. 658,957
660,088

W Tlllll;.'

pad.
Paper box, knockdown, A. F.\Warner. ............
Paper from straw, manntacturing, L.
Paving tool, K. A. Hetheriugton....

Peu, fountain, L. Jlooker mJ‘J"o
Pen, fountain. C. J. Renz . 639,696
Peunholder, fountain, . h.)‘.) ‘\b"

PPendulum beat adjuste
Permutation lock.
Phonovraph, G.
Phonographs. ete.. G.
Photograph cutter, K. |
Photographic exposur
I’hotographic printing frs
Picker. seeCotton picker.
Pictures, shutter adapted for use in apparatus
for exhibiting or Vle\\lll;_' animated, 16,
Doyent....... .-
Pipe. =
Pipe b
Pipe boiler, C.
Pipe cieaning .mp.nr 11
P’ipe coupling, 8. R.
Pipe holder, C. Rohits
Pipe threading machine, L.
Planer, (. . Stetson..
Planetarium, J. M. Jon
Planter and fertilizer
\W. Sunipes.......... . .
Planter, coin, J. A. Chambers, .
Planter, seed. Wright & Hackler
Plastic compeaition for plasiering 1S, W
jibhatcher. .. ... ..
Plate lifter, J. Kindschul
Portmanteau frame, W. I'. Smith
Powder, compaosition fln lasting, (
Powderinsufiator, \V. I©. Barry
Power transmitting meclmnmn
Chapman...............
Press. See Baling pr
Press, F. Grote
Propelling mechanisi, C. M. Palmer
Propelling mecnanism. boat, A. Belz
Pulp wasbing and straining machine,
Pump, J. G. Baker.. .
Pump and compressor, air, (. ~1p|1
Rail connector, K. . Bryant...
Rail joint, Crites & \V ebh.
Kailway rail anchor
Railway steeper. H
Railway turn tadle,
Razor, satpty, K 1.
Rear si 3
Reel. se reel.
Repister. See Cash reuister.
Rein guide. W. A. Rhodes. ..coiiivananiniaiiione, 659.80¢
Rifle, air. W. J. Burrow, . . » .
RRolling machine. iron, 1. J. Jone*.
1Rolls, R. R. Charlton..
Rotary engine. J. I, BBaxter,
Rotary engine, W, Lanibert.
Rotary motor, W. .J
Rotary piston motor.
Roving can, baske
Sad iron, C. Iad ds.
Saddle. h(lrnese Martin & Morris.
Salt cellar. W. . Moore.
Sash, reversible window. F. C. Dunn
. J. Johnson.

SW
csser

distribnter, commbined,

Beneke

Richards

L.

able, I C. Johnxson. ..

l)epm \'

Sawbuck attachment,
Saw cabinet, J. H. 1 uss
Saw, drag. W. A. Miller... ..
Sawmill attachment, H. M \I(,C.
Sawmill set, works, electri

Carroll
Seale. W. F. Stimpson.. .
Sealing of tins or other re(-mm

. 22

l\kl”

Wil (M5
]

means of

facilitating hermetic, J. R. Crof’ . mII 051
Seed delinter, cotton, W. (. B ol =40
Seeder. grass. N. McP’herson.. . r-.:'.! LEE

Separator. See Cream separator. Grain separi-
tor. Wheat separator.
Sewing machine needle, I1. A. Blanchard..
Shaft coupiing, C. W. B. Put.nam. .
Sheet feeder, S. K. \Whate..
Sheet metal pipe, H. A. Marlin. . 8
Sheet metal wheel, R. Chillingworth,.......... .0
Sheller. See Corn sheller.
Rhipping box, wooden. E. II. Barnes.
Ships from sinking, means f
galla & Enge
S\f[El Hour, \V
Sign, Sergeant & .
Signaling apparatus, er
Sivhon, C. F. Haynes. ...
Smolieless furnace. autum(n.lc, F.Wild.
Snap hook, J. F. Mitchell.................
Soap holder attachment, C. A. \Weller
Sodium, making persulfate of, A. & L. Lumiere..
Spring. See Walchcase spring.
stacker, hay, C. Blackwell.

umnu,nrn.uuom.\l B. Burnss.::.“.
Stamp battery mortar, W. A. Merralls,
St eam boiler. 1). Ahern...... ...

Steam boiler, Charmois
Nteam boiler, \l.xlIeL & Mosler.
Steam engine, H. Jensenius.....
Steam engine, C. C. W ortlnngmn
Steam generator. k. E. & F. O. St(ulley
Steam generator, R. H. W hite

Steernng apparatus, C. I.. Rogers.
Stenlizing or pasteurizing app

Stove. camp cuoking, W. C. Iandy
Stove, heating, A. B. Hower.....
Stove, hot blast. E. Vorbach
Strainer. milk, K, l{e\l ..........
Strine mﬂtener G Moore. ..
Stubble burner. R. lrel;md et al
Stud and scarf holder, combined Pancke.
Support, universal, C. I5. Cook
Switch. See Electric switen. Telephone switeh.
Switch operating device, [1. B. Pierre.......
Switch shifting mechanism, W. H: umilton.
Tablet, writmgz, M. J. Green.... .............
'Calking machine, G. W. Gomber
B4
Taps. construction of high pr

Telephone switch, A. 8
Telephone switchboard pilot sig
ner... .
Telephon
Telephone

Telephone triunk line signal, 1. M. C 659.789
Tent. ‘I'. . McC: . 659,981
’I‘hermometer case, clinical. A.

....................... 6')‘! 04"

irds

'I‘hlll coupling
I'hread cutter. F
Ticket. identification. Cavanagh & '[‘Ownseu o
Time alarm, electric, 8. Wolt..
Tire, pneumatic, R. P. Scott.
Tire rubber., A. W. Graut
T'ires, air admission and check valve for pneu-

matic, K. W, Holt................................
Tires in construction. air extractor for pneu-

matic, A. K. Ellinwood
Tool, combination, C. L. Still et al.

Toy, A. Pemberton..

Toy, J. J. Reed...

Toy rocker, G.S. Kerr...........

‘I'race hook and guard.’I". A. Bak
I'raction engine. Conner...

Traction system. F. ). fprague
I'raction wheel, G. F. Conner.

‘I'ransformer, high frequency. . 1. Noxon ... & |
‘I'ransformers. etc., testing, A. R. Kveresr........

I'ransporting device, rotary,
Trap. See Animal trap.
Treads, paving.

Huestis .
Trestle. M. Miller.
Trolley system. hl;zh poten

Possien & Maquaire namm
.uphel trap.
etc.. making non-slipping, k. \V.

1L W, B. Potter..

. 659,6¢
Trolley wire smpendm;z device, W. A. McCal- 1
lum.. 32
Trough
T'ruck, Symons
Thuck gu onlx.

Trunk, wardrobe. L. Go
Truss, D. D. Dennis.
I'miss, V. 8. Mller..
Tube d(]JllSllH" device.
‘urbine. steam. D. Kemble
"Turret tool. C. L. Goodrich.
Type holder. Elliott & Shac
Typewriter, R..[. & W. E. Min
T'ypewriter. pneumatic, M. Sablik...,..
I'ypewriter’s chair, F. Chichester ...,
Vaive gear, L. A. ],,m;. . 3
Valve gear, H. Lentz..
Valve governor, automatic,

Valve. hot blast. D. Baker....... ... ....
Valve, steam engine rocking, K. I.. Kzell_.........
Vapor burner for steam generators, b E Stan.

Vehicle hrake, C. R. Greuter.
Vehicle spring v.nnnectmu l’
Vehicle spriug gear, D.'I'rue............
Vebicle wheel, W. H. Qchnﬁeld ...................

I.J (m’es

MEDAL AND DIPLOMA,
CHICAGO, 1893,

OCTOLER 27, 1g00.

ARROW ON EVERY CIGAR.
Trade Mark.

Write us for Sample Box of 12, $1.00; Box of 100, $7.50.

RECEIVED THE GOLD MEDAL

Paris Exposition, 190, for purity of tobacco and excellence of make.
Further information furnished dealers on application.

ML, Ji., & Co. Makers, 168th Strect and 3d Avenue, New York City.

If you smoke them, you will
JAacon &

buy them again.

A fragrant, high grade cigar.

Does Much Work

With Little Work

emington
Typewriter

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

$1 REX PORTER MOTOR

is the strongest, smoothest running
and best Motor made. Will run on
onecell ofdry batrery. 'eaches many
of the principles of electrical engi-
neering \Vith each motor we send
acopy of “Klecrrical Units forBoys,”
which explains the electric motor.
Price of book alone, 10c. sSend for
catalogue D of Battery Motors, Am-
meters, Medical Batteries.

Kendrick & Davis, Lebanon, N. H,

CARDS, etc.

55 PRESS llri u]ul ,or small Newspaper Press
N, Typesetting easy \Innp\
T Or SAVer. "h-rlfl stamp for eatalogue, [}

yete. THE

sses, Ly e,
PRESS 0., Meriden, Conn.

jii Astronomical

A‘\Nll .
Engineering
Instruments

MANTUFAC THED BY
wW. &. D. Ill( F.!.

Bayonne City
E® Send for Ca ﬂ'mrru'

AMERICAN P_t\'l ENTS. — AN INTER-
esting and valuable table showing the number of patents
granted tor the various subjects upon which petitions
bave been tiled from the heeinnine down to December
1 1844, Ccntained m SCIENTIFIC AMERICAN SUP-
LEMENT, No. 10022, Pricc 10 cents, To be had at
t.lm office and from all newsdealers.

Pruces $160 ana up.

Send for Catatog ue,

"There are Two classes

————
of farmers in the country--those who read
HOARD'S DAIRYMAN and those who don’t.

Those who DO read HOARD'S DAIRYMAN
are the prosperous, intelligent, energetic kind.
They wouldn't appreciate it if they were the
other kind.

They buy everything that any other farmer
does—because they are KFarmers first and
dairymen afterwards.

That's why HOARD'S DAIRYMAN pays adver-
tisers so extremely well.

HOARD’S DAIRYMAN,
Ft. Atkinson, Wis.

b
b
4
y

§
§
!

m

DRILLING

WE LL Mochines

Over70sizes and styles, for drilling either deep or
shallow wells in any Kinad of soil or rock. Mounted
on wheels or on 8ills. \Vith engines or horse powers.
Strong, simple and durable. Any mechamc can
operate them easily, Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

PIERCE VAPOR LAUNCES

Stock Sizes 14 to 22 foot.

Safe, Reliable and fully guaranteed.

MIEKCE ENGINE CO., 17 N. 17th Street. Racine. Wis

Do You Know there is NONE
EQUAL to

AN OLDS
Gasoline Engine

$25.00

pays for this ad.,and thousands are
made happy by our address.

OLDS MOTOR WORKS, DETROIT, MICH.

“WOLVERINE"

Gas and Gasoline Engines
STATIONARY and MARINE.

The *Wolverine” isthe only reversible

. MarineGas Engineon the market.

It is the lightest engine for its

power. Requires no licensed en-

gineer. Absolutelysafe. Mfd. by

" WOLVERINE MOTOR WORKS,
12 Huron Street,
Grand Rapids, Mich.

GAS ENGINE
was run in 1826. A great many improvements and
thousands of gas engines have been made since then.
our engmes have all the improved features to make
them “ Simple and Sare to Run.” Try ene.

The First

1387 .Jefterson Ave., Detrmt, ]\Iu‘h., U S A.

THE LAMP OF LAMPS

For every outdoor purpose the new electric light,

_ CLOVER LEAF LAMP

.~ is the best. Wind and water proof. Cannot blow

Best for carriages, automobiles, yachts, beats,

A strong, safe and handsome lamp—easily
le into a house lamp. Will give con-

irht for tive or six hours. No smoke,

no grease, no smell, Price, with 3-cell battery, §15.

Amerlean Electrieal Novelty & Mf'g, Co.,

255 Centre Street, New York,
Write for 1400-1901 Catalogue of Electrical Novelties.

MATC II F‘ \CTOR'& —DESCRIPTION

NTIFIC AMERICAN SUp-
ioe ‘Ilnnutu For sale by Munn &
lenlers.

The Perfect 1-12th High Angle
Iomo. Im. Objective, $30.00.

Special price to Colleges.

Send for Micro. Bargain List
No. 12.

Wiiliams, Brown & Earle,
Dep’t C. Philadelphia, U. S. A.

KROMSKOP

Color Photography

Nature’s Reflex! ¢ 1t seems almost a miracle!”
“To the already long list of marvelous devices which
will come into common every-cday use must be added
thix last and most pleasing gift of science.’
RKromskop’s romograms and Kromskop’s
Cawmeras, now ready. Send stamp for booklet.

IVES KROMSKOP COMPANY. Incorporated,
1324 Chestnut Street, Philadelphia.

NOW READY.

AN AMERICAN BOOK ON

Horseless Vehicles,

Automobiles and

Motor Cycles.

Steam, Hydro-Carbon, Electric and Pneumatic
Motors.
By GARDNER D. HISCOX, M. E.

Author of ““Gana, Gasolene and Ol Vapor Engines
and ‘“ Mechanical Movements, Devices
and Appliances.”

PRIice $3.00 PosTPAID.

Thiswork is written on a broad basis, and comprises
in its scope a full illustrated description with details of
the progress and manufacturing advance of one of the
mostimportant innovations of the times, contributing
to the pleasure and business convernience of mankind.

Themake-upand management of Automobile Vehicles
of all kinds is liberally treated,and in a way that will be

| appreciated by those who are reaching out for a better

knowlerdge of the new era in locomotion.

The book is up to date and very fully illustrated with
various types of Horseless (‘arriages, Automobiles and
Motor Cycles, with details of the same.

About 400 pages.
Ilustrated.

Large Svo. Very Fully

@F™ Send for circular of contents.

MUNN & CO. 361 Broadway, New York

(Continued on page 271)

GAS and GASOLINE ENGINES. «

HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES.
Largest Exclusive Gas Engine Factory in America.
Fngines held in stock in prineipal cities for quick delivery.
SEND FOR OUR NEW ILLUSTRATED CATALOGUE 5.

FOOS CAS ENCINE CO., Station A, SPRINGFIELD, O.

4 to 250
orse Power
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1
WE TEACH

Wherever
the Mails Reach.

We are teaching mechanics
the theery of their work.
Helping misplaced people 3
to change their work. En- =2

«bling young people to sup- A -

port themselves while learmng a prefession.

250,000 students and graduates in Mechanical,
Electrieal, Steam and Civil Fn;me(*rmg Arehiteeturo,
(.nemlstr\ Or Des! ¥y Book-
Leeping, cte.  Write for cmnldr, and mentlou
subject in which interested.

INTERNATIONAL CORRESPONDENCE SCTOOLS,
Established 1891. Capital 81,300,000
Box 942, Seranton, Pa.

ELECTRICITY |o

offers the greatest opportunities for ade
vancement to-day. We can teach any one
at home by mail to

Become an Electrical Engineer

or to learn Elertric Railways,
Electric Lighting, 'I'elephony;
also  Mechanical  Engineering,
Mechanical Drawing. Thos. A.
Edison endorses our Institute.
FKit yourselt to startina new pro-
fession at a botter salary.

Write for ewr free illustrated
book, entitled, “Can I Become an
Electrical Engineer?’

The Electrical

Institute of

ITustroc
O-242 W

Enginecr
‘orrespondence

YOUR SALARY RAISED

BY HOME STUDY

REE SCHOLARSHIP

TO A LIMITED NUMBER

Electrical, Mechanical,Marine, E N G INE EH I “u

Stationary or Locomotive
Americau School of Correspondence, Boston, Mass.
E] l . E .

Combines the most approved
form of high=class medicinal elec=-
tric apparatus, with muscular
exel‘cise.

‘T'he machine is similar to the ordin-
ary elastic exerciser which has been
so widely used, except that it is
mounted on a highly polished oak
panel, and the cords which run over
the pulleys are conductors through
which the current is transmitted from
the battery and induction coil to the
electrode handles. The currentcan be
passed from either hand through the
body to the other hand, or by means of
the foot-plate through the body to the
feet, or vice-versa. ‘I'he current can
be regu]ated by simply touching a
slide, from so mild as to be just per-

ceptible, to a strength sufficient for

the strongest man,
All physiciansnow agree that elec-
tricity is a most useful agent in
treating almost every forin of disease,
and the Fortis Exerciser will produce
the same benefits as medical batteries
at a fraction of their cost. This exer-
ciser will be found of
benefit to nervous and sedentary per-
sons, as a stimulant that produces vig-
orous and refreshing muscular con-
traction without subsequent exhaus-
tion. For headache, nervous weak=
ness and exhaustion, insomnia,
rheumatism, neuralgia, and the many
other complaints for which electricity
is recommended, its effect is almost
MAGICAL.

‘The machine is perfectly construct-
ed, handsomely finished, and will
wear indefinitely. The life of the
battery is about six months and it can
be replaced for 25 cents.

Send for descriptive booklet.

PRICE complete with foot-plate, -

If your dealer don't carry it,
express, prepaid

THE BADCER BRASS CO.,
10 BROOK STREET, KENOSHA, WIs.

Experimental Science

By GEORGE M. HOPKINS.
20th Edition Revised and Enlarged.
914 Pages, 820 Illustrations.
Price $4.00 in cloth; $5.00 in half morocco, postpaid

T'd18 is a book full of
interest and value for
Teachers, Students,
and others who desire
to impart or obtain a
practical knowledge of
Yhysics. Lhis splendid
work gives young and
old something worthy
of thought. It has in-
fluenced thousands of
men in the choice of a
career. It will give any-
one, young or old, in-
formatien that will en-
able him to compre-
hend the great im-
provements of the day. |
It furnishes sugges- &8
tions for hours of in-
structive recreation.

send for large Illustrated Circular
and complete Table of Contents.

MUNN & Co., PuBLISHERS,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

$7.50

we will send by

incalculable |

. 659,743
654779

Vehicles, short turning gear for, W. B. Green...
Ventilator. See Car ventilator.

Vessel hulls, tneans tor scraping, P. Wisdom. .
Wagon brake, automatic, J. . PPoulter......
Wagon, coal dehivery, D. M. Pfautz....
Washbencty, toiding, W. A. Arrowsmith. .
Washboilers, kettles, etc., attachment for, D. k.

ADNTHONY. . e 660,080
Washer. See Ore washer.
Washing machine, W. A. Grant. 359,663

Washing wachine, lUtdF\ 1. C. H:
Washing piece "(Nld\ apparatus tor, JL hcm)

Watchcase suring, Colley & NOobs................ 659"13
Watch crystals, Jathe chuck tor grinding, A. R.
Weaver....... 659,779
Water closet flush, J. Bowman. 660,044
Water motor, J. Sands........... 559,001

Water trough, aninal and fowl, J. C
Water wheel. nnpact .J R. e Reme;
Wave motor, G. N. Todd...........

[GIRF:
5, 660,036
‘Weighing and countm-v nmduue. W

son. Gﬁgc}(]
Weuzhm' 660,
\Velghln"m wchine, @ 1tnnml e G 5 . ba‘m"d
Weighing machine dial tace, 1. W. Baldwin. . 639,910

Weight motor, U. J. Fuhrinan. .

Well jack, oil, R. W. Hudson. .

Wheat separator, R. B. Gentle....

‘Wheel. Sce xheet mewal wheel.
Vehicle wheel. \\ uater wheel.

\Vheels antislipping attachment for vehicle, B.

660,011
660,059
” .. 659,919
1ction wheel.

APDPIEMATL Lottt e €59.908
Wheels m(u hine for manufactur uz sheet

metal, . Williams ... .. 659,723

Writing [)dd E. H. Schild.. . 659,860

DESIGNS
Advertising cabinet, E. L.
Aunedhn" box bol[um W,
Axle, C. radle
Badge, (_1 I’ AlL(,he%()u
Belt, W. Vitzthum
Belt attachment. ). Itilder.
Bicycle hub, G. H. Cheney..
Binding, skirt, H. A. Schaeter.
Bottle, P. Jnndemey
Braid, J. W Schloss
Buckle, 8. P. Foster.
Buggy top spring. J. A. ‘Jamison.
Button and cuff holder, siceve, 1. Y. Baringer.
Carpet, I.. H. Brown
Chandeiier, G. Gray.
Curtain pole holder, 1. Be
Cycles, gun cuar rying ‘ltt(LLhment for, O.
Cycles, spade carrying attachment for, 0. 1" hun 1.
Jingine trame. J. A. Secor
Eyeglasses or

Browne..... ..
S. Burnbaugh

uilar artiel

Blank
Fire pot, ). 8 lhchar(lsun 5
Fire pot, he'uex .18, l)uwne

Klask, J. (Quin]:m“
Game board. K. L. Wiilians
Game board or similar articl C
(zame table, G. K. Puarser....... ...........
Garment anppnrtmg ioop, L. V. Moulton.
Golf tee, W. Herrick.
lioe, C. A. Toups......
Hook guard, J. C. Covert..
Hydrocarbon burner. H. \1erkel
Lace fastener, shoe, E, R. Dienst.
Lamp, C. H. De VOlloroeren..
Lifting jack cusing, K. K. Klemm.
Lifting jack wheel clamping foot, M. Paulson.
lusncal instrument case or stand
A. Gally..
Nipple, nursmg P. 1.
Pessary, R. H. Vesey
Pin cushion, A. H. Whitinore....
Pipe coupling, 1. G. Thompson
Propeller, marine, C. Rondell.
Radiator, . D. Kellogg......
Scale beam, 1.. P. 11alladay.
Sheet metal vessel, W. Gende
Skirt protector, C. K. Hertlein.
Skirt protector, H. A. Schaeter.
Sprayer body. C. L. Sicardi....
Tea pot, A. l‘. Jackson...
I'himble. R. E. Alexander.
Trace carrier, W. K. Dippe: i
Vehicle shackles, draft eye for, C. (. 5 . 33379
Wire rope socket, W. S. Bidle........................ 33,87¢

. 1t
.. 33,376
mechanical, 1{.

=4

TRADE MARKS.

Bells. F. Mossberg Company................... .

Beverages, certain named, I'irm of R. Stee

Boots and shoes and leather for same, [
& Cempany.

Boots and shoes,

Company
Cabinets. kitchen, Globe ("lbmet (’umpany
Castings, certd.m named O. I

Candy, 'I'. E. Bre

Lhocoldtes T, V[ qwetl.md :
Cigars, J. H. Bath 5

Cigars, G.J. Johuson Cigar (‘()mll ny

[ESTERBRODKS ~——cis

150 Varieties. For Sale by all Stationers. Best 'ens in the World.
THE ESTERBROOK STEEL PEN CO. 26 sonn st.. New York.
MA( HINES, Corl
1 THE VILTER

ICE Bott Mac
Ml<(, CO., 899 (‘lmton Qu eet, Milwaukee, Wis.

TYPE WHEELS. MODELS 8 EXPERIMENTAL WORK. SMALLMACH"IERV

NOVELTIES B ETC. NEW JORE STENCIL WORKS 100 NASSAU ST
MUDE{ & EXPERIMENTAL WORK,

Inventions developed. Special Machinery.
| E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

Expert Model Making, Established 1867, Wm, Traut-
man, Proprietor Chicagzo Model Works, Chicago, 11,179
3. Madison St. Write for catalogue of Model su pphes.

57

INVENTIONS PERFECTED.
Accurate Model and Tool Work.  Write for Circular.
PARSELL & WEED. 129-131 West 31st St.. New York.

GRINDING MILLS FOF ALL PURPOSES.

I')n"aruu-a. Patent Uni-
zeixis\ql Eccentric Mill, Address J. =, & (. F. SIMP-

2N Rodney Street, Brooklyn, N. Y.

STEEL PENS

Works, Camden, N. J.

nes, Brewers’

50 YEARS’
EXPERIENCE

TrRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anyone sending a sketeh and deserintion may
quickly ascertain our opnion free whether an
invention 18 probably patentable. Communica-
tions strictly contidential, Iandbookon I’atents

sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
special notice. without charge, in the

Scientific American.

A handsomely illustrated weekly. lLargest ecir-
culatien ot any scientific journal. Terms. $3 a
year; four months, $§1. S2old by all newsdealers.

MUNN & Co.36: o-aowar. New York

Branch Ofttice. (25 ¥ St.. Washington, D. C.

Month and Expenses; no experience
needed; position permanent; self-seller,
PrasE Mre. Co. ,Stat’'n10,Cincinnatl, O.

WANTED—A man capable of designmg dies for special
forms to be forged in Bulldozer and under Drop Ham-
mer, and capable of die sinking. 10 suitable party
steady employment. Give reference, and state experi-
ence and wages expected. Address Box 782, Marietta,O.

AMOUR & LI T EQ_AI.E MABHINE G

ICE MACH'NES ATTERN AND MODEL MAKERS

e |_!IUVELTIES & PATENTED ARTICLES

ifactured by Contract. Punching Dies, Special Ma-
’ry. K. Konigslow & Bro., 1818eneca 8t.,Cleveland,O.
IX’F Send tor L 1‘cnlar“'M ”

TU R B I N E spr lnglllél(l, ()lno, f; \. A.

D.L.HOLDEN
5 1336 BeAcH St. PHILADELPHIA Pa.
R OLE MANUFACTURER

EGEALED

SEE FIRST PA

CRANT_TOOL POST CRINDER. ...
Very useful in tool rooms and machine shops
- wnere the quantity ef cylindrical mmdm"l
will not warrant the purchasing of an em)en-

sive universai grinder. Kxperin cutal Work,

Special ‘I'ool, Models, ete.  Address |
T MEG. CO., 155 John Strecet, Bridgeport, Conn,

-1 Patent G0,

A LII hen and
1, Liery
DAME

Exnerlmental & Model Work

. Eeno) Ilmm-' "
Alsc
Cir. & advice free. Wm. Gardam & Son.d5-b1 Rose 8t.,N. Y.

mp neres
1, Belgian patonts o 1.
Yonze Street, ’I nu-nln fme.

FOR SALE.

WANTED for Export to Gelm.my Standard Rol]-
Top Desks made by trustworthy manufacturer. Apply
to ERSTE RHEIN. Eisschrank FKabrik, Mehlem a.

Ithein, liermam_y.
FUR S ALE —\1achme Shnp brass dnd iron foundry
not large. but well equxpped Present
ownersnot active nor conversant with the business. A
thoroughly capable man who would know what and how
to manufacture, with xomp capltal can buy thisplant
very easy terms.  Add

WANTED.—To purchase a patent on Burglar Proof
Safe work, such as screw or round door.
W. E. HEA'TH, Daily Record Builuing,

l)l’l’l\(. by

Address
Baltimore, Md.

a responsible and
d for circular.

) se ir
. LORD, uJ \\ est 24th Street, New York City,

]l RS

The Eclipse Acetylene Gas Generator

SIMPLE, SAFE AND SAVING.
Patents 1n United Statesand h‘nrei;;n Countries.
All rights for sale. Send for illustrated circular.
THE ECLIPSE GAS GENERATOR CO.,
LOCK BOX 274, INDIANAPOLIS, IND.

on
“’A'l‘l&l{'l‘()\\\ 11[‘(:. t‘()., Watertown, \Vls.
CATALOGUE now READY.
Will be mailed on receipt

w G u N of tyvo-cent stamp.

THE H. & D. FOLSOM ARMS CO., 316 B’way, New York.

ood, certain named articles eof, C. Bell & Cem-
DT ) T e aturuts o o oo le o o o o ole o el e e
Foods and relishes. certain named, M. A. Gedney
Pickling Company.. .
Ge(nln;z and machinery.
tRCOMPANY. .. LTl el -« T < o LTI T o o cenrene
I\ernsene ‘Gandoli. Moss, Pellerano & Company.. 352
l,amps and fHashhght powder therefor, fiash, iI.
B. Shaeffer ¢
Malt extract, Heissler & Junge Company..

Medicines and remedies, certain named pro-
prietary, I. Wisse... ......cc.oveiiuiivnn..
Medicines, certain named, E. wolfe.

Metal polish, J. A. Wright & Compzmy
Milk, bottled, 8. Wanzer & Sons.......
Milk products and products cont.
National Nutrient. Company..
0il, illuminating, Wilburine 0il' W
Packing, coil. Bay City \lanutacturnm ki
DEL COMPANY e eet et ian et iean aaarnnennnn &
Pens, certain, C. Howard Hunt Pen Manufactur-

0

FoVER 876 ¢1) 111 0 AN 35247
Pens, stub, C. Howard Hunt Pen Manufacturing
COMPANY oot e e e eaneens 35,246

Remedies for certain
Gardner Company
Remedy for certain named diseases, &
Sheetings and drills. H. Norden..
Shoes. La Prelle-Williams Shoe (° omn'lny.
Shoes, certain named, Johansen Brothers.
Silver polish paste, '* Noval” Gesellscha
Beschra}lkter Haftung......
Stovepipe, Scott. & Com pany.
Tablers, throat, k. W. Gardner..

named dlsedses,

Smith-
g 35.251

Ventilators for chimneys and other parts of
buildings, Brandes & Kreutzberg................ 35,27
LABELS.
“ Best.” for flour, H. Q. Lesher........c.coceiveneen.s 7,832
i (“axtu\xn'ned Celery.” fora beverage, Schoneberger T
Noble. . .o e e .02
* Feg Flake,” for eeg flake. Pure Food Company... 7.831
“ Lovelady's Egyptian Dainties,” for confecrinn-
ery, Lovelady Brothers ...................... 7.830

‘“ Nutriol Emulsion,” for
Chemical Company.
“ @ld Pugn.” for whisky,

a medicine, Nutriol
T Lk

Strader..

“Red Cross.” tor disintectants, C. F. Bennison.. TR
“Saracen.” for cigarettes, Knubel Tobeco Com:
DANY e cvcnncacencseacsessaficlossancsoaseacsssntancs 7,824
““ The Gloria Mantle,” for mantles for incandes-
cent gas lamps. United Incandescent Light
(O DDA EE rE0, Pas0E0 Ao B OotO e R as 7.822
“Tonic Port” for port wine., FIQ"PIlhelﬂl(“l‘

Brothers... .
SSULR. \pm‘nl.” for’ cwars.

‘Guenther & Mueller _

COTDPANY. wiiinisasns = cnmenmneensnens bdsnsuvassams 7,825
PRINTS.
= thw Guaiacol Co..” fora pharmaceutical prepam—
W, G AP S ottt ieie e e

v 'l‘he lntrnclucuon >? for clothing, Schloss Blothels

& COMIPANY o ottt e ie e eiee et 2
“'We Feed the Warld,” for flour, Pillsbury-Wa:

burn KFlour Mills (‘nmp:lny .......................... 269

A printed copy of the specification and drawine of
any patent 1n the foregoing iist. or any patentin vrint
izsued since 1865 will be furnished from this affice for
10 cents. Inordering please state the name and number
of the patent desired. ana remit to Munn & Co.. 341
Broadway. New York. Special rates will be given where
a large numbwer of covies are desired at one time.

Canadian parenrs may now be obtained by the -
ventors for any of the inventions named m (h(" fore-
going list, provided they are simple. at a cost of $45 each.
If complicated the cost will be a little more. For full

instructions address Munn & Co., 361 Broadway, Now
York, Other foreign patents may also be obtained.

in the wmld

ELECTRICAL SCIENTIPIC NOVELTIES

Maodels of Locomotives, Railways, Dynamos, Motors, etc. Safe, Practical, Durable.

Ilustrated booklet tellfgla{l abaout them sent_free

'IE CARLISLE & CH (0., 233 East ‘Clifton
a Daysure absolutely sure; we

3 furnish the work and teach you free, you w orkin

the locality whereyou live. Send us your address and we will
explainthe husmess fully, remember we guarantee a clear profit
of$3 forevery day’s work,absolutely sure. Write at once.
ROYAL MANUFACTURING CO., Box 354, Detroit, Mich.

Most complete line
Ohio.

Avenue,

Where Canal Boats Ride on Cars.

No railroad in the United States offers as fine an op-
p rtunity for study of the 0ld canal systems of the Kast
as the Lackawanna Railvoad. For miles its track tol-
lows the old Mmris and Essex canal. built before the
railroad was dreamed of, for the purpose of briuging
coal from the mountains to the great citf of New York.
A canal in a mountainous region is a thing of wounder,
and the traveler has numerous opportunities of viewing
the curious machinery by which the canal boats are
| drawn up the hills on railroads to strike the canal ata
new level, or lowered from the ¢anal tfrom a higher level,
to continue further down the mountain. This old canai,
though grass-covered and bordered by the most mag-
nificent shrubbery, is still used, and the traveler sees
from time to time one of the old boats moving slow-
1y through the limpid wateis, with sieepy mules for
motive power.

Cincinnati,
endusyour address
and we willshowyou
how tomake$3aday

GAS#GASOLINE E

WATER

BACKUS

MOTORS

WATER ‘MOTOR CO: NEWAR

AUTOMOBILE TRANSMISSION.

Best variable speed device. Write for catalogue
EMPIRE MOTOR WORKS

LIGHT MANUFACTURING &EXPIRW‘”T‘”' WaRK, S,
| .SHEETMZ?ALSTAMPJNG PU E &DIES 898 Washington St., Bufialo, N. Y.
Sano PARTS ror saME. S
PRCIIE MACHTNERY. hankies S, Compositon, “In 1o gnum

0TT0 KONIGSLOW

Vita, Mahogany. Hard Ma-

BALLS

=45 MICHIGAN ST. CLEVELAND,0.

ple. Birch, =oft wooed of
- any kind up to 12 mch ;\H lt'lf!'(' 1y m'u‘n
INVENTIONS leclaved, Placed | 3. A STEVENS, Toledo, Ohio.
in My Business, -
l)eslznmg special Machines and Dranghting,
ERNEST W

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE, R. I

““Hawkins’ New 1900 Catechism”
OF 'THE STEAM ENGINE.
PRICE, $2.00.

;.....a Postpaid to any address. A practical book on
engine running, valve setting, etc. Strictly up-
pemll to-date. Money refunded if not satisfactory.

THEO. AUDEL CO., 63 Fifth Ave.. New York City.

TELEGRAPHY

taught thoroughly, 1 Costy Tuition (Lelegmphy and type-
writing), board and reom, 6 months’ courne %82, Can
be reduced one-half; greatdemand for uperntora. school
organized 1874. Catalog free. Dodge’s Institute, Valparaiso, Ind.

GRAEF Mech. Engineer, 253 B’way, N.Y

OME

ENTERTAINIENTS
1nChuthes Halls.andThe-
atres with MOTION PICTURES
the new Grapho-Ampliphone,
MUSICAL and Talking Combi-
| nation and Panoramic Stere-
| optieon wse 60 1o E300
HPER WEEK. Pleasant em-
ployment and any man can
oper.lre them. COMPLETE OUT-
FITS, including large lllustrated
Advertising Bilts (i8x24). admission
tickets. instruction bools, busi-
ness guide. etc.. #29.50 and up. Most interesting and sen-
sational subjects, just out. Will be sent C.0.D. subject
toexamination. Write for catalogue and copies of letiers
from exhibitors who are WAKING BIG MONEY with ourouifits.
ENTEKTAINMENT SUPPLY C@. Dept. AA,56-58 5tk Ave. CHICAGOD

(# Agents wanted in foreign countries.

“The Working Rule of Every Tool ”

Whether cheap or costly, common or unconimon, belong ng to cvery trade
and profession, 1s exhaustively described and accurately illustrated in

MONTGOMERY & CO.S TOOL CATALOGUE

the new. improved and revised edition for 1q00. Printed from new tvpe,
with hundreds ot new pictures ana explanations8of the latest tools manu-
tactured tor every known purpose. A book that all should have for refer-
ence and study. Sent free by mail tor 25 cents.

MONTGOMERY & CO., 105 FULTON ST., NEW YORK CITY
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o ﬂl]l’.ﬂ[] But Good!

Our ambition in
the construction
of a

WINTON
MOTOR
CARRIAGE

is to build the best

the standard of
automobile good-
ness. Every part
of it, every work-
man employed on

Price f1,200.
its production, iz chosen Witha view to obtain the most

excellent results. That is why & WINT'ON is superior
in speed, sufety. ease of handiing, elecance of design
and durable tinish.

THE WINTON MOTOR CARRIAGE CO.. Cleveland. Ohio.
Fastem I)epartment 120 Broadway, New York City.

Standard Model

Latest and best steam
carriase built. Kollow-
ing improvements:
Lizhts without torch.
extra large boiler and
improved engin~,
non-thrust dif-
ferential, auto-
matic air pres-
sure pump. Col |
water heater
savingly per .
cent. tuel. Side draft and road track width. Two pas-
senger, 87(¥). Four passenger, $1.000. Get our quotation
on Steel Ball Bearing Running Gears and Non-thrust
Ditferential. Prompt delivery. BOSTON AU TOMO-
BILE CO. Office and Factory, BAR HARBOR, MAINE.

AUTOMOBILE PATENTS
EXPLOITATION COMPANY.

UNDERTAKES :—The manufacture of Automobiles and Motor-
Cyeles. The examination of Automobile patents. T'e enlist capital
for the development of inventions.

FURNISIHES:—Specialists to make thorough examinations of
patents.  Experts to test motors and automobiles.  Opportunities to
ventors to present properiy theit propositiens te concerns willing
to consider and to undertake the same.

PURCIHASES:—All meritorious patents, licenses and inventions
rel: mm_ to motor-cyeles, motors, gears, automobiles and their parts.

F. B. HYDE, Secretary 27 Willinm St.. New York,

CHARTER ENGINE
USED 2acive

By ANy ONE
FOR ANY PURPOSE
FukL—Gasoline, Gas, Distillate
Stationaries. Portables, Engines and
umps, Hoisters
3" State Your Power Needs
CHARTER GAS ENGINE CO., Box 14B, STERLING, ILL.

N\ Ashesto-
AN

LM, o Metallic
Sexs S5 Packings

= =
PRADE Makn.

SHEETING, GASKETS, TAPE and PISTON PACKINGS.
Will stand the highest pressure for either steam or
hydraulic work. Write for samples and price list.

C. W, TRALINER MEG. 0., (Est. 1874), 88 Pearl St.. Bostan, U. 8. A.

TOL’S

RECORDING INSTRUMENTS
Pressure Gauges, Vacuum Gauges. Volt-
i meters, Amperemeters, \WWattmeters, and
I hermometers, mmake continuous records
Day and Night. Will pay for themselves,
Every instrument fully zuaranteed and
sent on 30 days’ trial. I'& Send for Circu-
lars and Specimen Chart
Tha Bristo] Company, Waterbury, Conn.
Sll VER MEDAL l’ARIS EYPO\I'I‘IOI\.

New
Catalogue@:

The 30th revised and much enlarged edition of our

CATALOGUE OF
Drawing Materials and
Surveying Instruments

is now ready for distribntion.
KEUFFEL & ESSER COMPANY,
127 FULTON STREET, New YoRk, N. Y.
s . $CHICAGO, 111 Madison Street.
BRANCHES {ST. LocCis, 78 Locust Street.
Our 2oods are the recognized standard of excellence.

JESSOP’S STEEL £MA%2ER

Grand Prix at
Pulls 1900
for Excellence in |ml_:l_\ an N or
NEW YORK OFFICE, 91 JOHI\ STREET.

“PERFECT BRAND”
Asphalt Ready Roofing.

'I'he most durable and
strongest gravel surfac-
ed ready roofing on the
market, requires no
painting, and is cheap
and lasting, Anyone
can lay it over boards,
tin or sningles.

Alsn a Ffull line of our one, two and three ply Asphalt
and Coal T'ar Rootings.

Write for prices and particulars to

ROOFING DEPARTMENT,

THE CORK FLOOR AND TILE CO.
139 Cougress Street, = BOSTON, MASS,

‘The Dupliphone

A talking machine playing both small and large records.

two machines in one.

Graphophone llupllphonc $31.00
PRICES § fraphophon - . %46.00

The Dupliphone Attachment

sz be instantly applied to any Columbia Graphophone,
A. Graphophone, or Home Phonograph. By using it,
Concert or Grand Records can be perfectly operated, and
=, running of small records not interfered with.

Graphoph Dupliph Attachment $|6.00
Phonograph “ 16.00
Tliustrated Catalogues mailed en application.
HAWTHORNE & SHEBLE MFG. CO., Incorporated.
297 Broadway,'N.Y. City, GO4 Cheqtmlt St., PPhila.
Mfgrs. Horns, Horn Stands, Cabinets and Talking Machines, Supplies,

Combines

O.ROW CERAKE
B FITSANYCYCLE.J] O ©,0 00 IN USE

ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM.

RIDE 50 MILES-Ps PEDAL N Ly 35. ECLIPSE MANUFACTURING C°, gr %R A R.Y.

Alsgo 1000 aseful articies,
Hewing Machines, Bicy
Money. Lists Free.

Atcumz&ﬁnrm?_ o
CHBESLYA (o itz Lo

Ghinoih

All varieties at lowest prices.  Best Railroad
RTT‘“RFA[:‘ Track and Wagon or Stock Scales made,
'-"FJ ne udim. Sates
£ShOF . ete. Savo
CHICAGO SCALE Lu.. lhiutun 1.

5 OF
RSBESTDS LAV AENEN LIQUID PAINTS & STAINS.
ROOFING MATERIALS. [ARaeyp dle T Fhy 3 1P TR

A Racing Machine

FORTY MILES AN HOUR

if you want it, but we
do not recommend our
customers to buy racers
unless they are going to
make racing a business.
Our standard speed is 18
miles per hour on couns
try roads. We fur-
nish powerful dou-
ble cylinder. variable
speed gasoline
engines with our
carriages; ample
power and strong
cunqtrucnnn, ele-

nt design and
ne workmanship.
Prospective buyers send for descrlpt.ve matter. Ima
mediate delivery. No agents.

THE HAYNES-APPERSON CO., - KOKOMO, INDIANA,
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oh THE BRADLEY PULVERIZER CO-, =

==

Boston, Mass.

< e
3
o 3
< e
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£ = ° 3
’Cc_l' ‘I‘).
. . >
o<h The following letter from one of the largest cement manufacturers in the 3¢
C o e . . ?.
*"  world proves positively the marked superiority of THE GRIFFIN MILL ’:g.
ol .. . . 115
& for pulverizing either rock or cement clinker. 3
’CI. =} 'I).
b 2
o<p AMERICAN CEMENT COMPANY, ,‘g‘
(% OWNERS OF )
Y o 5 : . The Giant Portland (‘emient Works. Iz
flr The Bount Portland_ Coment ¥ urks, orks,  The Columbian Portland Cement Works. e Gl Portignd [ement, Works, .o .:g
%" Messrs. BkapLeY PULVERIZER Co. EGyrt, PENN., August 25, 1899, ?
0—2[0 Gentlemen: Replying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first Griflin o|§
< Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since ‘l’*
’_Cl' then, as from time to time we have built new works, we have equipped them all with Griftin Mills. We have now in opera- g
’-clp tion at our several works, thirty-seven mills. c]§
g We know all about the grinding machinery used in the various cement works in this country, but think the Griflin 'I’
<" Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the S
.'-'_3|, Griflin Mill is shown by the fact that within the last week we have given you an additional order for more mills. c|g4
‘c: Yours very truly, AMERICAN CEMENT CO., ) 3
X Joux W. EckertT, President. 434
b %
< h ted f the GRIFFIN MILT, for pulverizing all refrac- »)
o« 20!"}3’ 953:?}.‘32’2,‘2 glln%;]f‘ﬁss((f)sell (ihem on their established record. Write us "§
’Q,.‘ fornames of manufacturers who are daily using them with perfect satisfaction. "%
2,
: 4
>*

0—c|o
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JUST PUBLISHED
THE

Progress « of « Invention

IN THE

Nineteenth Century

By EDWARD W. BYRN, A. M.

LARGE OCTAVO. 4BO PAGES. 300 ILLUSTRATIONS.
COUNTRY IN THE WORLD.

PRICE $3.00 BY MAIL POSTPAID TO ANY
HALF RED MOROCCO, GILT TOP, $4.00.

Readers of the SCIENTIFIC AMERICAN are aware to what extent it has devoted itself for more
than half a century to chronicling the great inventions and discoveries of the present century; and
to worthily commemoraté the completion of the nineteenth century its publishers are about to
bring out a scholarly and interesting volume which will present in con-
crete form the great scientific and engineering achievements of the cen-
tury. The chapters give a most comprehensive and coherent account of
the progress which distinguishes this as the ‘‘golden age of invention,”
resulting in industrial and commercial development which is withont
precedent. A chronological calendar of the leading inventions is one of
the important features of the book, enabling the reader to refer at a
glance to the inventions and discoveries of any particular year. The book
is printed with large type, on fine paper, and is elaborately illustrated by
300 engravings and is attractively bound.

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this
unique and timely publication.

The following is a brief Table of Contents. Chapter I—The Perspective
View. II—Chronology of l.eading Inventions of the Nineteenth Century.
1II—-The Electric Telegraph. IV—The Atlantic Cable. V—The Dvnamo and
Its Applications. VI- The Electric Motor. VII—The Electric Light. VIII—
The Telephone. IX—FKlectricity, Miscellaneous. X—The Steam KEngine.
XI—The Steam Railway. X1I—Steam Navigation. XIII-Printing. XIV—
The 'I'ypewriter. XV—The Sewing Machine. XVI—'I'be Reaper. X VII—Vulcanized Rubber. XVIII—
Chemistry. XIX—Food and Drink. XX—Medicine, Surgery and Sanitation. XXI—The Bicycle and Auto-
mobile. XXII—'i'be Phonograph. XXI1T—Optics. XX1V—Photography. XXV—The Roentegen or
X-Rays. XXVI—Gas liighting. XX VII—-Civil Engineering. XXVIII- Woodworking. XXIX—Metal
Working. XXX—Fire Arms and Explosives. XXXI—Textiles. XXXII—Ice Machines. XXXIII—Liquid
Air. XXXIV-—Minor Inventions. XXXV—Epilogue.

A full Table of Contents, with samplesof illustrations, is now ready and will be sent free to any address.

MUNN & CO., PUBLISHERS,

SCIENTIFIC AMERICAN OFFICE, 361 BROADWAY, NEW YORK.

Watches! Watches!

If you wish to see the latest thing in
Ladies’ Watches, send for

THE BLUE BOOK.

Or if you are interested in Men’s
Wa cheq, send for

HE RED BOOK.
We will be glad to send either or both
of these attractive books, tree.
THE NEW ENGLAND WA'I'CH CO,,
37 Maiden Lane, 149 State Street,
New York, N. Y. Chicago, Ill.
Spreckels Building, San Francisco, Cal.

Cracks in Floors

ure unsightly and unclean, GRI Pl’Il\’~
FILLER isthe only perfect remedy. It
ig of the consistency of paste in va-
rious shades, and is tough,
tic, adhesive and non-
shrinkahble. Makes floors
dirt, cold, and vermin
pr 00f. b‘ully appnlied.
Average eost about §1.00 2
per room of 200 square 3
feet. Rooklet free.
ADDRESS
GRIPPIN MFG. CO.,
Lock Box L,
NEWARK, \l‘\V\ﬂl-l\ - —
(Remit by Express or ’0ost Office Money Order)

Tells how men with small capital
can make money with a Magic
l.antern or Ntercoptlicon.
MnALLlSTER. neyg

s towrite for our 260-page free book.

. Opticiun, 49 Nunsuu 8t.. N, Y.

ACETYLENE

DO YOU KNOW that the most light, ieast trouble,

ereatest comfort can be secured h_\' using good burners.
The best burne r is I M, STEWARD'S WONDER,
Write, inclosing 25 cents, for -nmp!'a

STATE LINE TALC CO., Chattanooga, Tenn., 1. 2, A,

WANTED manufactured on royalty, in United States
and ¥ngland, a patented self-extinguishing Christmas
tree candle-holder. Address BOX 7, Cashton, Wis.

-

PATENT.—652,121 For 8s)e. Best Gilding Machine for
sign and fresco painters. K. K., Box 773, New York.

ALL STEEL NAIL NIPPERS.

THE RIGHT SHAPE AND MADE TO USE,
For Liftingand
Cutting Ingrown o+
Heavy Nails, They ==
Have No Equal.
No. 400, like cut, 434
Inches Long. Price. 75 Cents, with Leather Case,
g¥~ Send for Catalogueof other Manicure Goods.
Emil Forquignon Mfg..Co,, B35 Broadway, New York.




