——,—
‘cﬁﬁ S =

- "

4

A

= = O,
TR, P
[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1902, by Munn & Co.]

—1 3 4 4 [ $3.00 A YEAR.
LS80 0 1 e E L] NEW YORK, JUNE 7, 1902. SOENTS A CODT

¢ 0l1d Ironsides,” 1832, The First Engine Built by Baldwin. No. 20,000, Four-Cylinder Compound. Built in 1902,
Two cylinders 914 inches diameter by 1R inches stroke. ‘Weight, 9 tons. Four cylinders 15 and 25 inches diameter by 26 inches stroke. Weight, 86 tons.

Special Machine for Simultaneously Boring High-Pressure and Low-Pressure The Foundry, Showing Flasks for Compound
Cylinders and Steam Chest. Cylinders.

Double-Head Machine Slotting Two Pairs of Engine Frames. In the Erecting Shop; Lining up the Cylinders.
THE BUILDING OF AMERICAN LOCOMOTIVES.—[See page 396.]



392
SCIENTIFIC AMERICAN

ESTABLISHED 1845

MUNN & CO., - . KEditors and Proprietors

Published Weekly at
No. 361 Broadway, New York

TERMS TO SUBSCR1BERS

One copy, one year for the United States. Canada..or Mexico......... $3.00
One copy, one year. to any foreign country, postage prepaid. £0 16s8. 5d. 4.00

THE SCIENTIFIC AMERICAN PUBLICATIONS.

Scientific American (Established 1845)......cc0 v viiieviinenenns $300 a year
Scientitic American bupf)lemem (HEstablished 1876) .

Scientitic American Building Monthly (Established 1885).. .
8cientific American Kxport Hdition (Established 1878).......... 3.00

The combined subscription rates and rates to foreign countries will
be furnished upon application.
Remit by postal or express mouey order. or by bank draft or check.

MUNN & CO., 361 Broadway. New York.

NEW YORK, SATURDAY, JUNE 7, 1902.

The Editor is always glad to receive tor examination illustrated
articles on subjects of timely interest. If the photographs are
sharp, the articles short, and the facts authentic, the contributions
will receive special attention. A(,cepted articles will be paid for
at regular space rates

SEISMIC DISTURBANCES AND THE ISTHMIAN CANAL.

The question of the construction of the Isthmian
Canal, assuming of course that considerations of a
commercial and political nature have been disposed of,
is first and last one of civil engineering. Were this
canal to be constructed in a locality in which the con-
ditions are normal, the problems confronting the en-
gineer, while they might be more or less complicated,
would yet be such as any first-class engineer or body
of engineers could satisfactorily solve. In planning a
structure of the magnitude of an inter-oceanic canal, the
stability of terra firma, as such, would be one of the
axiomatic assumptions upon which the whole work
would be laid out; and it is certain that were it sud-
denly discovered that the very earth itself was liable
to violent concussions, upheavals, changes of level, or
changes of form by the deposit of so many cubic miles
of material flung heavenward to descend as a solid rain
or traveling for miles in the form of a molten or boil-
ing torrent—upon such a discovery we can well believe
that the engineer would consider that his problem was
solved by being suddenly consigned to the region of
the absolutely impossible.

We feel that the lesson of St. Pierre’s disaster will
have been very poorly learned if it does not lead to a
more thorough examination of the seismic conditions
along the two alternative routes of the Isthmian Canal,
and in our issue of May 24 we drew attention to the
fact that the recent eruption renders the construction
of the Nicaragua Canal, which runs through a highly
volcanic district, more unlikely than ever. Our re-
marks on this subject have called forth a protest from
a correspondent, Dr. Eugene Murray-Aaron, which is
publiéhed elsewhere in this paper. The writer, who
reminds us that he speaks with authority as one having
lived on the Isthmus, would have us believe that Pan-
ama is a perfect tempest of seismic convulsions, ex-
periencing ‘“sudden shocks and quivers that would
crack the pyramid of Cheops in twain,” and that Nic-
aragua, so far from being menaced, is positively pro-
tected by its volcanic surroundings. On reading his
letter we must confess to a feeling that the Doctor
proves too much. For, if earthquakes that would
“crack the pyramid of Cheops in twain” are not an in-
frequent occurrence at Panama, how comes it that for
close upon a half century there has been a railroad in
continuous operation through that region from sea tc
sea? Either Cheops must be wonderfully fragile, or
else the steel bridges, masonry culverts, and the em-
bankments of the Panama Railroad must be possessed
of a strength and stability beyond anything seen or
even dreamed of in any other part of the world.
foundations of these bridges and other railroad struc-
tures do not “go down 150 feet below sea level,” and
yet they have stood these mighty perturbations to
which the Doctor refers, for fifty long years, and they
are standing yet and apparently likely to stand until
nature, by its normal processes, brings about decay.
On the other hand, if the volcano is the best friend of
man and his works, then Nicaragua should be an ideal
location for a Canal . But what about St. Pierre and
St. Vincent?. To carry the “safety-valve” argument
out to its logical conclusion, we shall have to believe
that, the nearer one could place the Canal to a chain of
volcanoes, the better for its permanence. Yet, we can-
not but remember that at the present moment a whole
islandful of people are clamoring for escape from a
volcano-protected region, while the government of
France is seriously considering an order for complete
evacuation. While it is probable that the relief af-
forded by eruptions tends to mitigate the violence of
earthquake shock, it must not be forgotten that the
enormous outflow of matter from the crater’s mouth
is frequently accompanied by a serious subsidence of
the land in the neighborhood. Now absolute perma-
nence of level is a fundamental requirement for a
canal, for it. would take but little increase or decrease
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of elevation to ruin such a waterway beyond chances
of repair. The construction and continuous operation
of the Panama Railroad are the very best argument
for the construction and operation of a canal in the
same region. At Nicaragua, on the other hand, there
are absolutely no engineering works that can testify
by their condition to the absence of seismic disturb-
ances of a fatal character, while we have a terrific
object-lesson in the existence of earthquake disturb-
ances in the ruin, a few decades ago, of the city of
Rivas, situated five miles from the Pacific terminus of
the Nicaragua Canal.

A SCIENTIFIC WITNESS OF PELEE’'S ERUPTION.

It is satisfactory to know that Prof. Robert T. Hill,
who is at the head of the expedition which was sent to
Martinique by the National Geographical Society,
succeeded in getting a near view of Mont Pelee just
at the time when the last violent explosion occurred.
He reached Morne Rouge, the summer resort of
St. Pierre, where he obtained a series of valuable
photographs. Prof. Hill states that at 7 o’clock on
Monday evening he witnessed from a point near St.
Pierre, a frightful explosion of Mont Pelee, and was
able to take note of the accompanying phenomena. He
states that following the salvos of detonations from the
mountain, gigantic mushroom-shaped columns of smoke
and cinders ascended into the clear, scarlet sky and
then spread in a vast black sheet to the south and
directly over his head. Through this sheet, which ex-
tended to a distance of ten miles from the crater, vivid
and awful lightning-like bolts flashed with alarming
frequency; they differed from lightning in that they
were horizontal and not perpendicular. This Prof. Hill
considers to be indisputable evidence of the explosive
oxidation of the gases after they left the crater—a
most important observation and a phenomenon which
is entirely new in volcanic history and goes a long
way to explain the awful charalter of the catastrophe.

G ——

SENSIBLE VIEW OF THE STEAMSHIP COMBINE.

We note that the General Director of the North
German Lloyd Company, in an interview with the
Berlin correspondent of the New Yorker Staats
Zeitung, has given it as his opinion that the feeling
against the shipping combine which prevails more or
less. in Germany and England, is altogether unwar-
ranted. In the director’s. opinion, Mr. Morgan in or-
ganizing the combine had no intention of controlling
the German lines, and he predicts that before the end
of the year events will prove that the union is one: of
the healthiest developments in the history of trans-
portation, since no. party to the contract obtains ad-
vantages over others. We believe that this sensible
view of the matter will be found to be the correct one.
It was only a question of time before the various ship-
ping companies came together in an endeavor to
handle transatlantic traffic on some basis of mutual
concessions and accommodations. There was much to
be gained and nothing to be lost by such a move. As
long as the various lines were working independently
there was bound to be a considerable amount of wasted
energy, a loss which can now be avoided by a schedule
of steamer sailings, which will make it possible to
carry a maximum number of passengers on more con-
venient and better distributed days of sailing and
for a less cost. This will certainly mean a better
service, and may mean a cheaper one; so that while
the profits df the shareholders will be increased, the
purse of the traveling public may also reap a cor-
responding advantage in cheaper fares.

-0 s

THE HOUSE NAVAL BILL.

The important amendment to the Naval Appropria-
tion bill recently adopted by the House calls for the
construction of three warships in the government
yards, the ships to consist of one battleship, one
cruiser and one gun-boat. As the bill previously
stood, the question was left to the discretionary power
of the Secretary of the Navy; but by the provisions
of the bill in its present form, it is obligatory upon
him to apportion  warship construction to the govern-
ment yards in the manner indicated above. As we
have-already,stated in these columns, we believe that
the measure which has thus passed the House is an
eminently wise one, and, that it will prove to be :ot
merely a safeguard for the interests: of the navy, but a
stimulus to the  private shipbuilding firms, which
will ultimately redound to their own advantage.
The apportioning of some of the warships of each
year’s programme to the government yards cannot
deprive the private yards of work which they would
ctherwise secure, or rather work which they would
otherwise perform, for the reason that the yards that
are capable of constructing warships are already full of
orders, and many of them are considerably behind their
contract time on government work. The measure, as
we understand it, is not in anyasense hostile to private
builders; it was conceived and carried through the
House with the single object of preserving intact the
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splendid working statt of our navy yards, and by pro
viding alternative work in the shape of new construc-
tion, preventing the annual disruption of that staff
which has hitherto taken place whenever repair work
became scarce. We are, therefore, of the opinion that
the adoption by the House of an amendment which
provides that the Secretary of the Navy may build all
of the new ships in government yards, if he thinks that
there is evidence of combination among private bid-
ders, was unnecessary. So far from there having been
any collusion to keep up prices, the indications are that
there has been keen rivalry in securing government
work of the kind. If prices have been high, it has
been largely because of inexperience in work in which
severe exactions are required by the government in-
spectors. The division of naval construction between
government and private yards is practised in every
country but our own, and the fact that the custom has
been followed for many years would indicate that the
system works satisfactorily. There is no reason to
doubt that it will show just as good results here as
abroad.

TUBES VERSUS SHALLOW-TUNNEL RAILROADS,
BY OUR ENGLISH CORRESPDNDENT.

Now that the success of underground rapid transit
by tubes in London has been established, the British
Board of Trade are desirous of extending and devel-
oping the system. In order to ascertain the relative
advantages and drawbacks of both the deep-level tubes
and the shallow tunneis, the Board of Trade dispatched
its special railroad inspector, Lieut.-Col. H. A. Yorke,
of the Royal Engineers, to Paris, to investigate the
construction and working arrangements of the Che-
min de Fer Métropolitan, two short branches of which
have been completed, totaling 6.6 miles. The rail-
road has proved a great success, 36,000,000 passen-
gers having traveled upon it during the ten and one-
half months it has been opened. These lines are
the first cords of a web that is to link all the dif-
ferent suburbs of Paris. When the system is com-
plete, there will be a total length of 38.86 miles of
track, of which seven-tenths will be laid in shallow
tunnels, and the remainder in open cuttings or on
viaducts. The cost of the whole scheme is computed
at $60,000,000.

Two classes of travelers are carried. The author-
ized fares are 5 cents first-class, and 3 cents second-
class, whatever the length of the journey. Second-class
round-trip tickets are issued at 4 cents up to nine
A. M, and the return half is available for the re-
mainder of the day.

According to Lieut.-Col. Yorke’s report, which has
heen issued in a Parliamentary paper, much troubie
was cdaused during the construction of the tunnels by
the lines of sewers and water- pipes which were moved
from the centers to the 51des of the streets. It ap-
parently failed to strike’ “the authontles that tnese
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conduits might advantageously be ¢ Imd,along the sub-

ways themselves. The tunnels were madef‘as -near-the
surface as possible, and for the most part the tops “of!
the rubble masonry arches, by which they are lined,
are abgut 3 feet 6 inches below the level of the thaor-
oughfare. An attempt was made to accomplish tke
excavation by means of shields; but ultimately this
method, which has obvious disadvantages followed so
near the upper crust, was abandoned in favor of the
old-fashioned “cut-and-cover” plan.

An interesting feature is that each section of the
system will be self-contained, and will end in loops,
so that shunting may be obviated. No trains will
run from any one distinct section of line into any
other, but the systems meet in central stations where
a change can conveniently be made. This arrange-
ment has its disadvantages, but on the other hand, it
avceids the danger of the whole system teing thrown
cut of working order by a breakdown of any single
branch; it does away with junctions and. crossings
and the attendant need for complicated signaling in-
stallations; and it enables a rapid service to be main-
tained with punctuality and regularity on each sec-
tion.

Lieut. Col Yorke thinks, as the result of his inves-
tigations of the Paris system, that as regards con-
venience-'of passengers and economy of working, the
balance of advantage lies with the shallow tunnel, or
subway, as compared with the deep-level tube. But
he considers the plan impracticable in tusy cities,
such as London, owing to the dislocation of the street
traffic while the roadways are in process of being un-
dermined. The difficulties in the way of adopting the

- tunnel system in the principal streets would, he says.

be formidable, and he considers them prohibitive.
Where, however, new thoroughfares are being made,
the obstacles presented to the construction of shallow
subways are not so serious, and advantage might well
be taken of the opportunities so offered to build sub-
terranean channels for tramways and railway pur-
poses—if not even for ordinary vehicular traffic—in
the manner proposed by the London County Council
along the new street now being made from the Strand
to Holborn.
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SOME ACTIVE AND EXTINCTI VOLCANOES.
BY CHARLFS F, HOLDER,

The terrible holocaust which has devastated the isl-
ands of St. Vincent and Martinique takes rank in its
appalling significance with the most frightful disasters
of history. There was time to escape from Herculan-
eum and Pompeii, but never so far as known has an
entire community been wiped out of existence on the
instantin the manner illustrated at the southern islands
of Great Britain and France. Anyone who has studied
the sun spots and noted the vast outward rushes of
fiery gas or material from the surface of the sun,
projected thousands of miles into spéce, can imagine
that at St. Pierre something of the kind, on an in-
finitesimal scale, had happened. The fact that the
vclcano of Pelée had been “dead” for fifty years shows
that there is an element of uncertainty about these
splendid monuments to the hidden powers of the earth
and suggests that those who insist upon living on the
slopes of other “dead” or sleeping volcanoes, as Vesuvi-
us, are acting with open eyes and taking the chance of
death.

The United States, or that portion included in the
continent proper, is comparatively free from such
menaces to human life, yet there are many localities
which show that the volcano has been in the past an
active factor in the country. In New Mexico the
traveler passes a number of old volcano cones, and
miles of the country are covered with lava which ran
in a fiery flood over the valleys, devastating the land.
This is pointed out as the flow of an extinct volcano,
and there is no legend or history to tell when it oc-
curred. As a matter of convenience, an extinct vol-
cano is one which has not displayed any activity for
one hundred years, but this is no guarantee that it is
not liable to reawaken. The people who died at Her-
culaneum had been taught to believe that Vesuvius
was an extinct volcano.

Volumes have been written about volcanoes and
their causes, but in point of fact, very little is known
about them beyond what we see. In the eighteenth
century Humbeldt tells us ‘225 volcanoes erupted,”
and this is known to be far below the actual number,
and doubtless the ‘“extinct™ volcano is merely dor-
mant. Etna, which towers 11,000 feet into the air
and has a circumference of about 100 miles, has been
active periodically for thousands of years—300,000 at
least. For the past two thousand years it has had
eruptions about four times a century, or every twenty-
five years. Etna is a typical periodic volcano; while
Stromboli is an example of continued mild eruptions.
The photographs of the moon exhibit a remarkable
state of ancient volcanic eruption,- the face of
the moon having the appearance of a pepper box,
and doubtless from a great height the earth or certain
sections would have a similar appearance, as volcanoes,
ancient and modern, are more common than generally
supposed. The Pacific Ocean, especially in the equa-
torial region, is dotted with them. The following
groups are conspicuous volcanic centers: the Society
group, Marquesas, Navigator, Feejees, Friendly Isl-
ands, New Hebrides and Ladrones. Many of these
are active, as Tauna and Ambrym in the New Hebri-
des, Tafoa and Amargura in the Friendly Islands, Tina-
kora in the Santa Cruz Islands. Mona Loa, 13,760 feet
high, is one of the splendid active volcanoes of the
world, as well as Mt. Hualalai, 10,000 feet, while
Mount Kea also, on the Hawaiian Islands, is now sup-
posed to be extinct. At least ten of the islands, in-
cluding Martinique, representing the West India group,
are volcanic and bear volcanoes. In the Mediterranean
country we have Vesuvius, the volcanoes of Sicily and
others in Spain, France, Germany, etc., formerly inore
or less active. Near Greece there are ﬁvq volcanic isl-
ands. Mt. Ararat, 16,950 feet, is an ancient volcano,
and along the Red Sea are many volcanic cones. Pass-
ing on to Java we find fifty volcanoes, twenty-five of
which are active, and the same is true more or less, of
Sumatra and Borneo. About the latter over one hun-
dred make life strenuous among the small islands.

Madagascar, Mauritius, the Isle of Bourbon, ‘and Co-v

moro Islands, all have volcanoes, and as we approach
the South Pole the smoke of Erebus and Terror sug-
gests volcanic activity. Africa is not particularly
famous in this respect, but the Bight of Benin and the
various islands are volcanic. St. Helena, the Canaries,
the Cape Verde, Madeira, Iceland and the Azores are
virtual volcanoes more or less ancient.

With the Philippines we have acquired flifteen or
twenty volcanoes. Patagonia has its volcanoes; Chili
can boast of thirty-two, Aconcagua being 23,000 feet
in height, and there are a dozen in Peru and Bolivia.
Quito is surrounded by nearly twenty volcanoes, none
of which are under 12,000 feet, Cotopaxi (19,660 feet)
being the center of interest. Coming up the coast the
volcano seeker will find nearly forty in Central Amer-
ica, and in Mexico a number, large and small.

The volcanoes of America, or of the United States,
are of especial interest and they are found in the
Western country, as a rule west of the Rocky Moun-
tains. One . of the most beautiful of these is Mt.
Shasta, 14,440 feet high, which rears its massive twin
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cones in Northern California. Mt. Helena in Oregon,
12,600 feet in height, is a majestic volcanic peak, and
Mt. Hood, 11,225 feet, has a world-wide fame for its
beauties, little thought being given to its activity in
the early geological history of the continent. Other
famous peaks are Mt. Jefferson, Mt. Adams, Mt.
Rainier, Mt. Baker and Mt. Lassen.

In the Aleutian chain there are twenty-one islands
with volcanoes. Kamtchatka has ﬁfte_en or twenty, the
Kurile Islands thirteen, and the Japan group twenty-
four. In a word, the world is fairly dotted with vol-
canoes more or less notable for their activity in ancient
or modern times. The catastrophe of Mt. Pelee calls
to mind other famous eruptions. The extinct volcano
of Maui, 10,217 feet high, not many centuries ago
emitted a river of lava two miles wide. In 1779
Vesuvius tossed cinders 10,000 feet into the air. Dur-
ing the time of Christ Vesuvius was extinct; even its
crater was covered with verdure and its slopes to the
summit with vines and trees; then Pompeii was de-
stroyed and one thousand years passed in silence until
1036, when an eruption occurred. In 1631 towns about
the base were destroyed, and it is known that the out-
breaks have increased in volume and violence in time;
yet people still live on the slopes, inviting the fate
which is almost certain to come in some later genera-
tion.

In 1815 Tomboro on the island of Sumbawa erupted,
causing a panic in the Javanese group. Herschel es-
timated that the ashes if collected would have made a
solid mass three times the size of Mont Blanc. For
days utter darkness hung over the island and explo;
sions were heard in Ceylon, nearly one thousand miles
distant. In 1783 Mt. Reykjanes threw out a mass of
lava equivalent to twenty-one cubic miles. Perhaps
the most remarkable flow was that of Kilauea, one of
our own possessions, which in 1840 ejected a river of
lava forty miles long; if collected it was estimated that
it would have covered a square mile eight hundred
feet in depth. The roar of the volcano of Cosequina,
Nicaragua, in 1835, was heard at Jamaica, eight hun-
dred miles northeast. That of St. Vincent in 1812 was
heard on the llanos of Caracas. The volcano of Souf-
friere at St. Vincent, now devastating the island, and
supposed for years to be extinct, has many times
wrecked portions of the island, the eruptions of 1718
and 1812 being particularly terrible. The latter has
been remembered as “Black Sunday.” The inhabitants
of Barbadoes thought that the fleets of France and
Germany were engaged, so loud was the coritinued roar,
yet Barbadoes is eighty miles distant. This island was

buried deep in gloom from the dust of St. Vincent and

covered several inches deep, yet the St. Vincent island-
ers forgot the warning, and on the termination of the
present outbreaks on this island and Martinique the
places not covered with lava will again be occupied, St.
Pierre will be restored and life, or what there is left,
will move on until the next cataclysm.

VALUABLE MINERALS.
BY GEORGE E. WALSH.

The output of the mineral products of the United
States in 1900 showed a large increase over that of
any previous year, and with a grand total of $1,070,-
108,899, according to the Geological Survey Report,
we are one of the most important countries in the
world both as to mineral resources and to the variety
obtained. The increase in precious metals and stones
was most noticeable because of the discovery of new
fields for operation. While never recognized as a
country rich in diamonds and other precious stones,
the United States has yielded some precious stones of
considerable value,” and with the extension of our
mining industry for ores there is gradually brought to
light more of these products.

The output of so-called precious stones in 1900 was
valued at $233,170, but this does not include garnets
used for abrasive purposes, nor many others employed
in the arts and industries. The total value of gems
of quartz origin is considerable in this country, and
the mining of these has almost become an industry by
itself. Rock crystal is now employed to a much larger
extent than ever before for imitating diamonds and
other precious stones, and also for producing desirable
effects in decoration and refraction of lights. Rock
crystal is really the purest form of quartz, and it is
found in this country so transparent and colorless
that it becomes one of the most useful of our semi-
precious minerals.

One of the finest rock crystals in the world was
found in 1876, and was cut into a magnificent crystal
ball for the late Gov. Ames, of Massachusetts; it is
now in possession of the Boston Fine Arts Museum.
The ball measures 714 inches, but the original crystal
from which it was cut was some 18 inches high and
12 inches thick. But this crystal was not found in
this country, although a 5-inch crystal ball found in
Ashe County, North Carolina, and another near the
summit of Mount Antero, Colorado, were nearly as
handsome as the one in the Boston Museum. The
former is cut in a ball 5 inches in diameter, and the
latter 6 inches.
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There are a number of well-defined regions in this
country where rock crystals are found, and mining
for them is carried on with more or less regularity
most of the time. But the most remarkable ones-have
been found by chance rather than by any definite clew
to their whereabouts. One of the well-defined regions
where quartz crystals have been found in the past
dozen years is at Hot Springs, Colorado, on the banks
of the Ouachita. A remarkable feature about these
stones is that they are so worn by the tide and cur-
rent that they are round like pebbles. In most cases
they are very clear crystals, and they are of fair
value. Some have been cut and sold for good prices.
They are not different, however, from the quartz crys-
tals found on the Atlantic coast at various points, al-
though of a rather purer and higher grade. Trans-
parent quartz pebbles are frequently sold in cities
under the name of imitation diamonds. They can be
cut and polished to a rich brilliancy, so that they
attract nearly as much attention as the genuine stones,
but they soon lose their luster and cannot be retouched
again without recutting.

The various colored quartz crystals produce many
fine specimens of stones which are used in the jewelry
trade. Thus the amethyst is a transparent purple
x;ariety of quartz. Some varieties are so plentiful that
they have lost much of their ancient value. The finest
deep purple gems naturally command nearly as much
attention as ever, and when cut properly they sell for
good prices. Small but very fine amethysts are now
found in parts of Pennsylvania, Maine and North
Carolina. These stones are eagerly sought after, and
occasionally a large one is found which is valued
nearly as much as those imported from the Orient.

Agates and chalcedonies have also in recent years
been mined in considerable quantities and variety in
this country, and their value is proportioned some-
what to- the quality of their grain. The best agates
are found in hard nodules where the rocks have dis-
integrated through one cause or another, and conse-
quently they are strewn in places along the coasts and
beds of streams. Agate pebbles, which present rather
a fine appearance and readily lend themselves to cut-
ting for jewelry effects, are found in considerable
quantities on the California beaches, especially at
Pescardo. These pebbles are often neglected by visitors
because of their rough external appearance, but when
cut and polished they have fine coloring and grain.
They are now used in a dozen different ways for orna-
menting trinkets, match boxes, beads, studs and han-
dles of knives and forks. In recent years the best
agates and chalcedonies have advanced in price, and
efforts have been made to imitate them. Deep-red
carnelians and sards are produced in this way by skill-
fully burning the pale or dull chalcedonies. Black
agate is made in the same way, and is very popular
for mourning jewelry. In Wyoming large masses of
moss agates have been found, and when cut properly
they are very pretty. These are used for table tops
and other ornaments.

The treatment of chalcedony by chemical and other
processes has greatly widened the uses of this mineral.
By treating it in different ways it is possible to make
the coloring suit almost any passing fashion. The
so-called “golden opal” is made by boiling chalcedony
in honey and then in a solution of chromate of lead,
and finally placing it in hydrochloric acid kept at a
moderate heat for a few weeks. Other colors and
stripes are obtained by boiling the mineral in such
solutions as blood and water, sugar and water, and
molasses and water, and after it has absorbed these
boiling it in sulphuric acid.

In fact, modern chemistry has produced such
changes in the colorings of many of our stones and
minerals that it is possible to imitate many of them
and improve upon nearly all. Any colored onyx can
be obtained by simple chemical processes, and the com-
mon dull colors of this ‘stone can be converted into
brilliant hues, thus greatly increasing the value. Not
only can the whole stone be made to change its color,
but sections and lines of it can be made to assume
a red, black, yellow or white color while the rest is
pure white or black. Agates are easily converted into
an onyx-like substance and character, which lapidaries
use for cameos and intaglios. Altogether, our chemical
treatment of some of the abundant stones and min-
erals has not only widened and developed the resources
of the country, but it has made it possible for the poor
to possess good imitations of jewels which at one time
were considered almost priceless.

Captain Lawrence, who was recently in command
of the Signal Corps of the First Brigade at San Fran-
cisco, Cal, has invented a safety shield and signal
for the protection of the markers stationed behind the
targets at rifle contests. The markers are stationed
in a bullet-proof house at the side of the target where
there can be no possibility of injury, but if they
should leave this shelter for any purpose whatever, a
signal is automatically shown over the face of the
target. The signal is onerated electrically by the
movement of the door of the shelter.
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TRACTOR-BARGES ON THE NIVERNAIS CANAL.

In the very heart of France, extending over 111
miles between the Loire and the Yonne, one of the
Seine’s tributaries, is the picturesque Nivernais Canal.
The summit level of tke canal is to be found between
the Baye and Port Briilé, 28 miles as the bird flies,
north of the junction of the canal with the Loire.
Such is the peculiar section of the canal,
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The work of the British Alloys Research Committee,
commenced by the Institution of Mechanical Engineers,
‘will be continued by the society. This work is of
the greatest assistance to those manufacturers who
use iron and steel under varying conditions. It af-

fords them an exact standard for combining iron with
various alloys, and for heating in the most effectual
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lenses, etc., will be tested, and the standardization of
weights and measures of a kind necessary
for laboratory purposes will be carried out. The main
object of the tests will be the improvement of ma-
terials, and for this purpose the highest standard will

be established as the ideal.
The Institute of Naval Architects has decided to
erect, equip and maintain a testing tank

and so insufficient is the width of the
towpath at its summit, that it has been
impossible to utilize the customary tow
horses, and it was therefore necessary
to resort to towing by men. Since the
canal at its summit lies partly in tunnel
and partly in a deep cutting, it could not
manifestly be readily widened. The plan
was hence adopted of employing me-
chanically-driven barges. Through the
courtesy of M. Mazoyer, of Nevers, the
engineer of the canal, we are enabled
to present illustrations and full particu-
lars of this interesting experiment.

Mechanical haulage is accomplished by
means of an immersed chain. The chain
was laid last August, in which month
the towboat was tested in actual serv-
ice. The engine with which the boat is
equipped is a four-cycle petroleum Foret
motor of sufficient power to enable the
boat to tow three barges over the 214
miles of the summit level in one hour
and four minutes.

Every day the boat makes two journeys
each way. For these four trips the con-
sumption of fuel varies between 5 and
6 gallons, or about 10% pints per barge
hauled. At the rate of 41 centimes per
liter the cost of fuel per 'barge hauled
over the 21% miles is about 2 francs and
46 centimes. Empty boats are towed free
of charge. ’

A National Physical Laboratory of
Great Britain,

A national physical laboratory has been
established in Great Britain which will
prove of inestimable benefit to the vari-
ous industries of the country. The scope
of the institution is similar to that of
the Imperial Physical Technical Insti-
tute of Berlin, which has enabled the

Germans to absorb more than trade, such
as the manufacture of scientific instru-
ments, optical glass, aniline dyes, etc., ’
which a few years ago were regarded as English
monopolies.

The necessity of such an institution has been felt
in Great Britain for many years past. It was Dr.
Oliver Lodge, the eminent electrician and scientist,
who first suggested the idea, and in 1896 Sir Douglas
Galton made it the principal subject of his presi-
dential address to the British Association. The re-
sult of Sir Douglas Galton’s efforts was that a Par-
liamentary committee was formed five years ago to
investigate and to ascertain the advisability of found-
ing such a laboratory. At first it was contemplated
to inaugurate the undertaking
at Kew in connection with the
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after the design of the late M. Froude,
and similar to that in use at the navy
yard at Washington, for the determina-
tion of data relating to .vessels. At the
present moment there is only one ship-
yard in the world, outside of the naval
departments of various nations, which
possesses a testing tank,replete with every
modern appliance. This is Messrs. Denny
& Co., the eminent flrm on the Clyde,
Scotland, and this firm has.found such
an acquisition invaluable in connection
with its shipbuilding work.

The laboratory will be under the di-
rectorship of Mr. R. T. Glazebrook, form-
er principal of the University College,
Liverpool, with an experienced staff of
assistants. The maintenance of the in-
stitution will be largely dependent upon
manufacturers, although the government
is extending its support. Salaries will
alone represent an item of $20,000 per
annum, which sum will increase as the
work of the laboratory develops.
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Nature Study.

Prof. Bailey, of Cornell University,
gives a weighty answer to the question.
“What is nature study?” It is, he says,
a point of view, the acquirement of sym-
pathy with and interest in the natural
world around us. We live in this world,
and the better we fit it the better for
us. It is for this reason that nature study
deserves a place in the school studies of
children. Primarily, the object of nature
study is not the acquisition of mere in-
formation. Nature study is not “method”
in the sense that the word is used in peda-
gogy. In another sense scientific method
is of the very essence of nature study,
it would seem. A child asks: ‘“How old
is the world? How long have men lived

TRACTOR CANAL-BOAT ON THE NIVERNAIS CANAL.

way to get the best results. Another important re-
search will be in connection with the foundation of
a wind pressure standard for bridges. At present the
Board of - Trade, which is responsible for the safety
of such structures, insists upon a maximum wind pres-
sure of 56 pounds per square foot. The determination
of the wind pressure is a difficult and intricate process,
and an ideal wind gage can only be obtained after
the expenditure of considerable engineering skill,
patience and time. But it is generally conceded that
the Board of Trade maximum pressure of 56 pounds
per square foot is excessive, the result of which is

on it? Why has a tiger stripes? Why
do certain flowers have exactly such
shapes and no others?”’ To answer these
questions the child must be made to comprehend the
methods at the base of geology, zoology, botany. And
in this sense it would seem that method is of the very
essence of nature study.

The object of such studies is not to make the child
a specialist or a scientist. It is to make him a citizen
of the world he lives in—to interest him in plants
and birds and insects and running brooks. The crop
of scientists will take care of itself. Much is often un-
wisely sacrificed to a so-called ‘“thoroughness”—which,
in many cases takes the form of a perfunctory drill in
mere acts. Accuracy is, of course, a prime requisite of
all good teaching, but it is neces-

observatory . there, but after
careful consideration it was de-
cided that such a step might
interfere with the work of the
observatory, so it was resolved
to establish the institution at
Bushy House, Teddington. The
government supported the
scheme by a grant of $100,000,
and several manufacturers
throughout the country ex-
tended financial assistance. The
late Queen Victoria presented
Bushy House, a former royal
residence, to the society for
conversion into workshops and
laboratories.

The work of the institution
will exercise a great influence
upon the scientific and indus-
trial prosperity of the country.
The work will be divided into
two principal ramifications—
physics and engineering. There
will also be ‘an observatory de-
partment, which will be carried
on at Kew Observatory as here-
tofore. One of the first and most important aims of
the institution will be the foundation of accurate
standards. This has long been regarded as absolutely
imperative by British manufacturers in view of the
success of the system in this country, but the object
has never been accomplished owing to the absence of
a central agency by which it might be carried out.

sary, first of all, to awaken genu-
ine interest. The first essential
is direct, discriminating, accu-
rate observation. The next is
to understand why, and the third
is the desire to know more. The
final result should be the devel-
opment of a keen personal inter-
est in every natural object and
phenomenon.

A new railroad bridge which is
to be constructed over the river
Tyne at Newcastle, England, will
be the largest bridge-building un-
dertaking in the United Kingdom
since the completion of the fam-
ous Forth Bridge. The work has
been designed by Mr. Clark .
Harrison, the chief engineer of
the North-Eastern Railroad Com-
pany, and its cost will approxi-
mate $2,350,000. The new bridge
will carry three lines of railroad,
there being a length of over half

A GENERAL VIEW OF THE TRACTOR CANAL-BOAT.

that unnecessary expense is incurred in the erection
of such structures. The laboratory, therefore, intends
to discover the exact wind pressure required in a
bridge to insure safety.

The testing of steam gages for boilers will be an-
other important feature of the institution. Electrical
and mechanical instruments, thermometers, metals,

a mile of viaduct. There will he

three large spans of steelwork,

the abutments and masonry sup-
porting which will be of gray granite. The founda-
tions of the piers will be constructed by the aid of
large cofferdams and steel caissons. The rail level
above high water will be: 110 feet. There will
be some- 8,000 tons of steel used in the structure.
The work, it is computed, will occupy two years to
complete.
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SETTING THE HEAVY GRANITE COLUMNS ON THE
HALL OF RECORDS.

The handsome Hall of Records which is now build-
ing at the corner of Chambers and Center Streets is
beginning to take on material form and to show forth
the beauty of its design.
Eight of the huge columns
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around the shaft. Lewises were anchored in dovetail
openings in the top face of the shaft and to these a
block was lashed which abutted the ends of two of
the side blocks. The purpose of this was to prevent
the birch sticks from sliding along the fluting .and

which are to adorn its ex-
terior have been delivered
and set up in position on
the front of the building.
The columns are the
largest monoliths so far
used in this city, having
a shaft 4 feet 2 inches in
diameter, and 36 feet long.
The capitals are 6 feet in
height and the base-stdnes
2 feet thick. The wei ht
of each shaft is estimated
at between 38 and 40 tons.
The base-stones weigh 6
tons, and the -capitals,
carved from 19-ton blocks
of granite, are estimated
as weighing 15 tons. The
columns were quarried
from a white granite called
Hallowell granite from
Hallowell, Me. This stone,
due to the homogeneity of
its ' grain can be easily
carved. It does not, how-
ever, take a good polish,
and is ordinarily, as in this
case, finished in the rough.
One of the greatest diffi-
culties in quarrying large
blocks of stone is to find a
suitable platform of stone free from cracks or flaws.
Granite is a stratified rock, and whenever a large flaw-
less layer of sufficient thickness is discovered, it is care-
fully reserved for use in filling large orders. When
such an order comes the edge of the granite layer is
faced and the required block is broken away by a mod-
erate charge of powder placed in holes at frequent inter-
vals along the desired line of fracture. The stones are
then cut by hand to the proper shape, patterns being
continually used to insure a perfect form. It took six to
eight weeks to shape and flute
each of the shafts shown in our

THE END OF SEVERO’S AIRSHIP.

breaking the stone at the end of the channels.

Another
difficulty which presented itself was the danger of
damaging the butt of the shaft if it were permitted to
bear the weight of the stone while being raised to ver-

tical position. This difficulty was overcome by build-
ing a cradle, as illustrated, and resting the column
on a round stud extending between the side walls.
Two 3-inch steel pins inserted in the base of the
shaft straddled this stud to keep the stone from
slipping. The cradle was mounted on rollers and was

illustration. @ 'When completed
they were carefully boxed and
sent by rail to Mott Haven,
whence they were lightered to
Pier A, at the Battery. From
this point the truck shown in
our illustration was used for
carting each column to the build-
ing. The hauling was done at
night when lower Broadway was
practically deserted. In order
to prevent the trucks from sink-
ing into the asphalt street at the
pier, planks were placed under
the wheels and then the huge
stone was lifted by a powerful
derrick and lowered gently onto
the truck. Twenty-two horses
were used in carting the shafts
to their destination, and in pass-
ing up Broadway depressions
were constantly made in the
street and man-holes were crack-
ed and broken.

The problem of setting the col-
umns was no small one. The
derricks available had each a
lifting power of 25 toms, and it
was necessary to use two at a
time to raise each column. It
was important that each derrick
should bear an equal part of the
burden, for should a greater
weight than 25 tons be accident-
ally shifted onto one of the der-
ricks, a catastrophe would result.
In order to preserve an exact bal-
ance of weight, a single stretch
of cable was used for both der-
ricks, the cable passing around
an equalizer block which may be
seen in the engraving between
the two four-sheave blocks. Spe-
cial care had to be exercised to
protect the fluting from injury
while the shaft was raised. Half
round birchwood sticks, spaced
and sized to fit snugly into the
channels, were nailed to oak
blocks, and the chains were then
wrapped over these Dblocks
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80 connected to the top of the column that any up-
ward movement of the latter would result in a forward
movement of the cradle. This advance motion was

assisted by-the use of hand-spikes as the shaft ap-
proached the vertical.

The purpose of this device was
to prevent sidewise swing
of the derrick boom and to
assist in the rapid setting
of the columns. Twenty-
four more columns are to
be placed on this building,
making thirty-two in  all.
The dimensions of these
columns are the same as
those just described, ex-
cept that instead of hav-
ing a round cross section,
they are cut away along
the rear surface where
they will come in contact
with the building.

THE SEVERO AIRSHIP
CATASTROPHE.

BY OUR PARIS CORRESPONDENT.

One of the most terrible
accidents in the history of
aeronautics is that which
recently occurred at Paris,
resulting in the death of
the Brazilian inventor Se-
vero and his aid, M. Saché.
It was on the 12th of May
that the dirigible balloon
“Pax” made a free ascen-
sion for the first time from
the Lachambre Aerostctic
Park in the western part
of Paris. The airship mounted at 5:40 A. M. A few
minutes after the departure, when the balloon had
risen to a height of 1,000 feet over the city and half
a mile from the shed, a formidable explosion occurred,
followed by a rapid fall of the airship, which was
smashed to pieces on the Avenue du Maine. The two
aeronauts were instantly killed.

The balloon “Pax,” which has been recently de-
scribed, was constructed at the Lachambre establish-
ment, where the different balloons of Santos-Dumont
were built. It was kept in an
immense ‘'shed 100 feet high
which had been built especially
for it. It will be remembered
that the form of the balloon is
cigar-shaped, somewhat resem-
bling that of Santos-Dumont’s,
except that the car, instead of
being suspended below the body
by cords, is partly surrounded
by the balloon, the upper part
being contained in a longitudinal
groove which ran the whole
length of the balloon body. It
is also much larger and con-
tained 80,000 cubic feet of gas.
It was inflated with pure hydro-
gen, generated on the spot. The
balloon had been filled for sev-
eral days previously and had
made a few trials in the adja-
cent grounds, and M. Severo was
only waiting until the prevail-
ing bad weather had ceased in
order to make an ascension. On
the preceding evening the
weather cleared, and at mid-
night the preparations were
commenced for a trial the next
day. The workmen gave a final
filling to the balloon and the

operation finished at dawn,
when the airship was taken out-
side.

Except for a light mist, the sky
was clear, and a feeble west
wind was blowing. Some pre-
liminary trials were made near
the ground, and the balloon
seemed to make its evolutions
with perfect ease, as it turned
twice to the right and twice to
the left and appeared to be
easily handled. This encour-
aged M. Severo to make an as-
cent at once. It was his inten-
tion to steer against the wind
and gain the maneuvering

~ grounds at Issy, .outside the
city toward the west. As soon
as it was let go the balloon

| mounted rapidly to a height of
1,000 feet, and then was
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observed to follow the direction of the wind
and proceed toward the center of the city. Some
affirm that the propelling screw worked well,
and others that its action was ineffective. The
airship was seen to describe several great circles
in the air, under the action of the lateral screws, but
afterward went in a straight direction. The aeronauts
had thrown out too much ballast, which caused the
balloon to mount to a great height. This is no doubt
‘he main cause of the catastrophe. About fifteen min-
utes after the start a flame was seen to shoot out from
the balloon, followed by a white smoke; then came a
loud detonation, and the airship was enveloped in
flames and burned rapidly. The framework shot down
with one end foremost. The great mass fell across the
Avenue du Maine, the rear screw breaking in the roof
of a small house. The rear part, occupied by M.
Severo, fell first. The spectators affirmed that the
aeronaut was still alive when he reached the ground;
his body was terribly mangled and he expired almost
instantly. His aid, M. Saché, who was at the other
end of the car, met his death in the air, and his body
was half burned. After the bodies had been removed
the government aeronauts, Col. Krebs and Commandant
Renard, with a squad of 17 men, were occupied in
clearing away the debris. The engraving gives an
idea of the appearance of the wreck as it lay across
the avenue, presenting an inextricable mass of broken
poles, steel shafting and wires bent and entangled, and
the half-burned remains of the envelope.

There is a diversity of opinion as to the exact cause
of the catastrophe, but all are in accord that the main
reasons lie in the balloon’s rising too high, with a con-
sequent dilatation of the envelope and escape of gas,
and in the proximity of the great inflammable
mass of the balloon to the motors and rapidly
revolving shafting. It is not certain whence
came the flame that ignited the hydrogen.
The motor, which is badly burned, may have
inflamed the gas or may itself have been
burned by the fiaming mass. The igniter
is almost melted and the carbureter is con-
siderably wrecked, also the gasoline reservoir,
which contained seven gallons. There may
have been an explosion of gasoline, but this
could have been produced either before that
of the hydrogen or after the latter had been
inflamed. The exhaust pipe of the motor,
which must have been brought to a red heat,
could have been heated by the gasoline or by
the burning hydrogen. Some think that the
hydrogen was ignited by the friction of the
shafts or gears, which were numerous and
ran very near the envelope in some places.
The different inflammable materials burned so
quickly that it is not easy to say which took
fire first. The reason of the escape of the
hydrogen is clear. Most of the aeronauts are
in accord that M. Severo mounted too quickly.
The balloon, which had just been filled with
hydrogen in a cool place, soon became very
much dilated on reaching such a height. The
rays of the morning sun and the difference of
atmospheric pressure caused by the elevation
to 1,000 feet soon brought about a strong ex-
pansion of the hydrogen. The gas may have
passed through the silk envelope by rapid
endosmose, or its force might have been strong enough
to burst the latter; or it may have forced one of the
valves which hung at the end of a canvas tube just
above the motor. There is no doubt that at the time of
the explosion the car was in an atmosphere of inflam-
mable gas, which was all the more dangerous in that
it gave no odor to reveal its presence. The large
central groove running along the balloon, and contain-
ing the upper end of the frame, formed a kind of pocket
in which an explosive mixture of gas and air could
collect. This would explain the almost complete and
immediate destruction of the envelope of 80,000 cubic
feet, which came down in a rain of carbonized débris
all over the neighborhood.

Santos-Dumont, who is now in Paris, thinks that two
explosions of the envelope were produced; the gas
burst the envelope by its excess of pressure, and this
was immediately followed by the explosion of the hy-
drogen, which came In coatact with the motor. "The
aeronaut, lacking experience, threw out too much bal-
last, and the airship mounted very quickly and much
higher than was necessary. The fluid dilated, and not
finding a sufficient issue, burst the envelope. It will be
remembered that the fall was praceded by a detonation,
and to form a detonating mixture twelve parts of air
are needed for one of gas. The balloon couvld not,
therefore, have contained the explosive mixture at first,
or it would not have risen. Santos-Dumont considers,
therefore, that the motor was not the primary cause
of the explosion. M. Girardot in a conversation with
the inventor made several observations on the ar-
rangement of the motor, and both he and Charron
insisted that it be provided with escape boxes so that
the exhaust gases woulc rot pass ouft in free air.

M. Severo was born at Rio Grande do Norte in 1864,
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and his family is one of the wealthiest and most in-
fluential in Brazil. After passing his TUniversity
studies, he devoted himself almost entirely to aerial
navigation, as his ample fortune permitted. Besides, he
occupied an important position in Brazil, having been
elected deputy in 1893 and continuing in th2 Parlia-
ment up to the present. He commenced his experiments
about ten years ago, and had some success with his
first airship, the ‘“Bartholomeu de Gusmao.” The
government desired him to build a second airship,
and after the success of Santos-Dumont he again took
up the matter. The mechanic Saché was one of the
most intelligent and skilled employés of the Buchet
motor firm, who detailed him to work with M. Severo.
The present accident resembles that which took place
a few years ago in Germany, resulting in the death of
Dr. Woelfert and his aid Knabe. The airship was
cigar-shaped and had an explosion motor.
—_————tr—
BUILDING OF AMERICAN LOCOMOTIVES.--I.

It would be difficult to find a form of mechanical
construction in America which bears more strongly the
imprint of our national characteriztics than the Amer-
ican locomotive. In its general appearance, construc-
tive details, and unquestionable convenience of opera-
tion, it stands entirely distinct as a type among the
hundred-and-one styles of locomotives that are manu-
factured in the shops of the world. This national
individuality is seen even more strongly in the great
industrial establishments in which our locomotives are
made, wbhere labor-saving machinery and -carefully-
thought-out methods of shop management have enabled
us to build at a speed and price which cannot be ap-
proached by any other nation. The magnitude of the
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locomotive industry in this country was emphasized
in the festivities which attended the recent completion
of their 20,000th locomotive by one of the locomotive
works of this country, an event which occurred in the
spring of the present year. The early founding of
the Baldwin Locomotive Works, its rapid growth, the
many standard types of locomotives which have been
originated in the shops of the company, and the fact
that its locomotives have been for years finding their
way to the four corners of the earth render the works
thoroughly representative of the locomotive industry
in this country.

‘Mathias W. Baldwin, who founded the establish-
ment, started in business as a jeweler in a small shop
in Philadelphia in the year 1819. In 1830 the steam
railroad was beginning to make its appearance and
establishing itself in this country, and to gratify public
interest the proprietor of a Philadelphia museum gave
an order to Baldwin for the construction of a miniature
locomotive for exhibition. In the spring of 1831 the
work was completed and the toy was set in motion on
a circular railroad track at the museum. The suc-
cess of the model brought an order to Baldwin for a
locomotive from the Philadelphia, Germantown & Nor-
ristown Railroad Company. Guided by his experience
with the little model, and by some memoranda which
he had taken of a locomotive recently imported from
England by the Camden & Amboy Railroad Company,
Baldwin completed the curious and historical locomo-
tive known as “Old Ironsides,” of which we give an
illustration on our front page. The engine was tried
November 23, 1832, and did duty on the Germantown
road and, later, on other roads for a period of over
twenty years. The ‘Ironsides” was a four-wheeled
engine, modeled after the English pattern of those
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days, and it weighed in running order something over
five tons. The cylinders were placed beneath the
smokebox and connected to a pair of cranks on the
rear axle, which was placed in front of the firebox.
The driving wheels were 54 inches in diameter, and
the front wheels 45 inches in diameter. The cylinders
were 91 inches in diameter by 18 inches stroke, and
they were carried beneath the smokebox, as is done
to-day with modern inside-connected engines. The
wheels had cast-iron hubs, wooden spokes and rims,
and wrought-iron tires. The frame was of wood. The
boiler was 30 inches in diameter and contained seventy-
two copper flues 1% inches in diameter. The valve
motion was given by a single loose eccentric to each
cylinder, and the engine was reversed by changing the
position of the eccentric on the axle by a lever operated
from the firebox. The contract price was $3,000.

The second engine, built in 1834 for the Charleston
& Hamburg Railroad Company, was a six-wheeled en-
gine with a single pair of drivers, 4% feet in diameter,
carried behind the firebox, with a half-crank axle of
Baldwin’s design. The wood and iron wheels used
on the “Ironsides” having proved faulty, the driving
wheels in this case were cast in solid bell metal. The
“Miller” had cylinders 10 inches in diameter by 16
inches stroke, and weighed in working order about 8
tons. The boiler was constructed with a high circular
dome over the firebox, a form of construction which
was consistently followed for many years afterward.
The next engine, the “Lancaster,” built in 1834, weighed
about 815 toms, -and in that year five locomotives were
completed. In the following year, the business having
outgrown the works, a location was found on Broad
and Hamilton Streets, the site of the present works,
then in the suburbs of the city. From that
time on the growth of the plant was rapid,
fourteen engines being built in 1835 and forty
4 in 1836. Without attempting to go into the
% details of the progress of the works, it is

sufficient to state that several standard Amer-

A ican types had thecir origin in the Baldwin

shops, and of these, perhaps the most notable
are the “Consolidation,” the “Mogul” and
the “Atlantic” types. The ‘“Consolidation,”
from which the type of this name was named,
was built in July, 1866, for the Lehigh Valley
Railway. She was a remarkably powerful en-
gine for that day, with cylinders 20 by 24;
four pairs of drivers connected, and a Bissell
pony truck equalized with the front drivers.
The engine in working order weighed 90,000
pounds. The ‘“Mogul” class took its rise from
an engine built for the Louisville & Nashville
Railroad in 1861. The ‘“Mogul” had three
pairs of drivers connected, and a swinging
pony truck, which was later equalized with
the forward drivers. The first “Atlantic” type
of locomotive was built in 1895 for the At-
lantic Coast Line, which was followed by
engines of the same type for the Atlantic
City trains of the Philadelphia & Read-
ing Railroad. The 1,000th locomotive was
built in 1861. The 5,000th locomotive, built
in 1880, was designed for fast pascenger
service between Philadelphia and New York,
and to run with a light train at a speed of
60 miles per hour; its cylinders were 18 by 24,
and it was carried on a four-wheel truck, one pair of
61{é-f00t driving wheels, and a pair of 45-inch trailing
wheels equalized with the drivers. The 10,000th loco-
motive was completed in 1889; the 15,000th in 1896;
and the 20,000th in 1902.

A banner year in the history of these works was the
season of 1889, when the first of the now celebrated
compound locomotives was completed and placed on
the Baltimore & Ohio Railroad. It was of the four-
cylinder, type designed by S. M. Vauclain, the general
superintendent, a high and a low-pressure cylinder
being carried on either side of the smokebox, the high-
pressure above and the low-pressure below, although
in some later engines the positions are, for conveni-
ence, reversed. The two pistons on either side are
connected to a common crosshead, and each pair of
cylinders is cast in one piece with the piston, steam-
chest and one-half of the saddle. The arrangement is
shown very clearly in the accompanying perspective
view of the cylinders. The valve, which is double and
hollow, controls the steam admission and exhaust of
both cyiinders. The exhaust steam on the high-pres-
sure cylinder becomes the supply steam for the low-
pressure cylinder; and as the steam for the high-pres-
sure cylinder enters the steam-chest at both ends the
valve is in practically perfect balance. A by-pass valve
is provided to admit .live steam to the low-pressure
cylinder in starting.

In view of the fact that there is, even to-day, a
rather widespread, although mistaken, idea among
railroad men that the superiority of the compound to
the single-expansion locomotive is doubtful, it is well
to draw attention here to two facts: First, that the
scientific tests which have been made in experimental
engineering laboratories, such as those at Purdu~



/UNE 7, 1902.

<niversity and Columbia University, have shown that
the compound locomotive is decidedly more economical
than the single-expamsion; and, second, that where the
management, engineers and firemen of a railroad have
taken hold of the compound with the determination to
give it a perfectly fair trial, it has not proved more
costly in repairs and has maintained what we might
call its laboratorial reputation for economy. We quote
from a paper on the performance of a four-cylinder
Baldwin, ecompound locomotive, by Richard A. Smart,
Azsistant Professor of Experimental Engineering at
Purdue University, in which he draws the following
conclusions: First, that there was with an increase
of cpeed an increase of horse power and economy up
to 270 revolutions per minute; second, the indications
were that the power would increase for speeds con-
siderably above 270 revolutions per minute; third, the
increase in economy with increase of speed was chiefly
due to a decrease of cylinder condensation; fourth,
the average steam consumption of the compound was
much lower than the lowest consumption shown by
tke single-expansion engine; fifth, the saving in steam
shown by the compound locomotive would result in a
saving in coal of from 18 per cent to 33 per cent.

Perhaps the most celebrated locomotives turned out
by these works are those which have been built to haul
the extremely fast trains which are running between
Camden, across the Delaware River from Philadelphia,
and Atlantic City. These are of the celebrated
“Atlantic” type in which the cylinders drive the rear
pair of four-coupled drivers and the weight of the fire-
box is carried by a pair of trailers. Engine 1027 was
built under guarantee to haul a train of eight cars
(four coaches and four Pullmans) to Atlantic City, a
distance of 55.5 miles, in sixty minutes; or to haul
six cars over the same distance in fifty minutes, with a
development of an estimated horse power of 1,400. In
practice, however, this locomotive exceeded the guar-
antee by about 10 per cent. Another of the “Atlantic”
type was built for the Chicago, Milwaukee & St. Paul
Railroad, under contract to haul nine cars between
Milwaukee and Chicago in one hour and forty-five
minutes, with an estimated development of maximum
horse power of 1,600. One of the latter engines ex-
ceeded the guarantee by four cars, hauling thirteen
cars in the specified tims, the train and locomotive
together weighing 600 tons. Following on these ex-
cellent results the company proceeded to make ac-
curate tests of 1027 to determine just what the locomo-
tive was capable of. It was found that with an ex-
perimental train of twelve coaches the horse power
increased directly with- the speed until it reached
1,450 horse power at 70 miles an hour, and even at
this speed the locomotive had a reserve of power to
overcome grade resistance or to enable it to accelerate
the train to a higher speed.

It is a well-known fact that at the higher speeds
the single-expansion locomotive is subject to draw-
tacks in the shape of wire drawing of the steam, back
pressure in the cylinders and overforcing of the fire,
which are absent in the compound with its wider range
of expansion and its milder exhaust. Careful tests
have shown over and over again that there is about
25 per cent economy in a compound as compared with
a single-expansion locomotive doing the same work.
This is due to the less evaporation required to de-
velop the necessary energy, together with the slower
rate of combustion of fuel resulting from exhausting
the steam at lower tension. Of course, it is under-
stood that these results are only obtained, as we have
before remarked, where the management and opera-
tives of the road are in thorough sympathy with the
compound, and are desirous of giving it every facility
to show its best results. .

The 20,000th locomotive, of which we present an
illustration, is a further improvement in which it is
sought to secure a more perfect balance of the re-
ciprocating parts than is possible on the ordinary
type. The high and low-pressure cylinders, instead
of being arranged above one. another in a vertical
plane, are all carried in one horizontal plane, the high-
préssure cylinders within the frames beneath the
smokebox and the low-pressure cylinders on the out-
side of the frames. The low-pressure crossheads are
connected with the main driving wheels by outside con-
necting rods as in ordinary practice. The main driv-
ing axle has two éranks, which are set at right angles
to each other on each side of the center of the locomo-
tive, and each crank is coupled to the crosshead of
one of the high-pressure pistons. The crank on the
axle and the crank-pin in the wheel for the corre-
sponding high and lowtpressure cylinders are set at
an angle of 180 degrees, and the two axle cranks being
set at 90 degrees results in the action of each high
and low-pressure cylinder on one side of the locomo-
tive quartering with the equivalent cylinders on the
opposite side. As a consequence, an almost perfectly
balanced engine is secured, and the amount of counter-
balance required is reduced to a very low limit. The
arrangement is the same as was used by 8Strong in his
locomotive that attracted so much attention a dozen
or more years ago, and it has lately been adopted with
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very good results on two or three of the English roads.
Other special features of No. 20,000 are that it carries
the Vanderbilt boiler and tender. In the former the
firebox is cylindrical and corrugated, and in the tender
the water tank is cylindrical, and the coal box is built
at the front end of the tender and is, therefore, very
conveniently placed for the fireman. The locomotive
weighs in working order 176,510 pounds, of which 127,-
010 pounds are on the driving wheels. The weight
of the tender loaded is 99,000 pounds. The driving
wheels are 73 inches in diameter and the cylinders
are 15 and 25 in diameter by 26 inches stroke. The
boiler has a total heating surface of 2,793 square feet,
of which 128 square feet are in the firebox.

O+
P

VENT-CLOSING VALVE FOR PUMPS.

The device here illustrated is designed for use on
pumps operated by windmills, and provides a means
for closing the vent-hole of the supply-pipe of a pump
whenever desired. It is well known that considerably
more work is required to pump a given quantity of

water when the vent-

hole is open than
when it is closed,
thus prematurely

wearing out the
pump and windmill.
With this device ex-
tra wear is entirely
avoided, as the vent-
hole may be readily
closed whenever it
is desired to use the
pump. In our illus-
tration the vent-hole
may be seen at A.
A metallic strip, D,
encircles the pipe
and is tightly clamp-
ed at the rear by a
bolt. A portion of
this strip directly in
front of the vent-
hole is off-set or
struck-up from the
surface of the sup-
PNy 1 ply-pipe to permit
= the insertion of a
A SIMPLE DEVICE FOR PUMPS. slide, ¢. To prevent
leakage a packing of
leather, B, is placed between this slide and the pipe,
against which it is clamped. After the slide is in-
serted ears are turned up on its lower portion, and
serve as stops to limit its upward movement. A rod
passes through the upper end of the slide and serves
as a handle to operate the device. This rod passes
through a slot in the base, G, of the pump and
is provided with a small detent or catch at E, which
hooks over the pump base and serves to hold the
slide in its highest position. - When the slide is in
this upper position the vent-hole is uncovered. If it
be desired to close the opening, a forward pull of the
handle-rod releases the slide, and it may be lowered
to close the vent-hole. The valve, as has been shown,
is of very simple construction and may be easily a.p-
plied to any pump. Mr. J. E Penner, of Kinbrae,
Minn., has just received a patent for this device.

OO
o+

FOLDING ICE-BOX.
An article which should be of particular value for
travelers and also for nurses who have charge of chil-
dren has been recently invented by Mrs. J. B. Rogers,

A HANDY ICE BOX.

of Lakewood, New Jersey. The invention relates to an
ice-box which may be folded up and packed away in a
small space whenever desired. Our engraving shows
the ice-box set up in position for use. Side leaves, A,
and end leaves, D, are hinged to the bottom of a water-
proof pan, B. A flanged top-piece, E, serves to hold
the leaves in vertical position, their.upper edges being
wedged between the flanges and blocks on the under
surface of the top, E. A lid, F, covers the opening in
the top-piece to which it is hinged, and is provided
with a knob, G, by which it may be raised. A jacket,
H, of thick felt covers the ice-box and a flap, K, of the
same material covers the lid, the felt serving to prevent
the entrance of heat from external sources. A grid, C,
placed in the bottom of the pan, B, serves to hold the
ice. and permit proper drainage of the same. The
pan is provided with a drain-pipe to which a rubber

. the leaves, A and D, folded over.
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hose is attached for drawing off the water. When de-
sired, however, this rubber tube may be removed and
the drain pipe closed by a cork or stopper.

To fold the ice-box, the felt jacket is first removed,
then the top, E, is taken off, the grid, J, lifted out, and
It will be noticed
that the side leaves, 4, are hinged at a higher point
than the end leaves. The purpose of this is to permit
the side leaves to fold over and lie flat on the end
leaves. The grid is now placed on the folded leavcs
and is covered by the top-piece, E, thus forming a neat
and compact parcel. When in position for use there isc
ample room in the box for bottles or other articles to ke
kept cool and it is therefore an accommodation which
travelers will find indispensable.

Sorrespondence.

Seismic Disturbances and the Isthmian Canal,
To the Editor of the SCIENTIFIC AMERICAN:

The point urged, in the SciExTIiFIc AMERICAN of this
date, in support of the Panama Route for an Inter-
oceanic Canal, is hardly a safe one to insist on. Vol-
canoes are safety valves; the regions where they are
are no more to be dreaded than are regions within the
seismic belts where volcanoes are absent or remote.
You would not advise a friend to select as his home
an apartment house where the steam heating boiler
had no safety valve, in preference to one where a safety
valve was provided. The cases are perfectly analo-
gous. Ometepe, Lago Nicaragua, is a safety valve at
any rate. Nicaragua has not such subsidence shocks
and surface undulations as has Panama, where there
will never be a period of quiescence of sufficient dura-
tion to half finish the Bohio dam.

I realize that ‘“geologists” galore have gone to Pan-
ama and reported that they did not feel earthquakes.
So a man may go to Mississippi in January and say hé
saw nothing of negro disfranchisement—they don’t
vote there in January. Visitors of the ‘“eminent sci-
entist,” the newspaper posing sort, stay on the Panama
Isthmus, as a rule, less than a week. If they will go
there, live with the people, camp out in the hills, as
have I as an exploring naturalist, they will tell, if
truthful, a very different story. Panama does have
sudden shocks and quivers that would crack the pyra-
mid of Cheops in twain; no Bohio foundations, ¢n
sand and 150, or more, feet below sea level, will ever
withstand one such shock. Were there open volcanic
vents near by these would be reduced or be wanting.
The man who denies this has either never been long
on the Isthmus, or—he is in the pay of the Panama
people.

Remember Jamaica in the eighteenth century. Not
in present geologic times has that island had a volcano
in activity. Yet the fates that overtook Port Royal
and again Savanna la Mar were far beyond that at St.
Pierre in their terrible effects.

Mont Pelee’s recent exploit may suffice to prevent
the building of the Nicaragua Canal; it is not needed
to prevent that at Panama. God himself could not
build that and make it “stay put” without transcending
His present laws. EUGENE MURRAY-AARON.

Washington, D. C., May 24, 1902.

The Current Supplement.

A very beautifully illustrated paper by Dr. F. A. C.
Perrine, D. Sc., on the “Power Plants of the Pacific
Coast,” opens the current SUPPLEMENT. Messrs. Swin-
burne and Cooper’s paper on the “Problems of Electric
Railways” is concluded. Mention has been made in
the ScientiFic AMERICAN of tue Richards-Archibald
method of studying growing ecrystals by instantane-
ous photography. Messrs. Richards and Archibald’s
method is published in full. The famous Berthelot
tells something of the radio-activity of matter. Naval
affairs have not been neglected. Mr. William Laird
Clowes describes recent scientific developments and
the future of naval warfare; and S. W. Barnaby dis-
courses on torpedo-boat destroyers.

_ -eeeet—r-—
An Improved Form of Apparatus for Producing
Thin Films by Electro-Deposition.

Herr Endruweit, of Berlin, has patented an im-
proved form of apparatus for producing thin films by
electro-deposition. An endless metal band is first
coated with potassium sulphide, and, after washing, is
passed through a nickel bath of the usual composition.
The thin film of nickel obtained in this way is backed
by copper (by passing through a similar bath contain-
ing a copper salt in solution) and by tough paper, be-
fore being stripped from its support. A strong sheet
or roll of paper faced with bright metallic nickel can
be obtained in this manner, and the use of this ma-
terial after relief-stamping and coloring, for wall-
papers and for advertisement show-cards is said to
offer many advantages. The electro-deposited “paper”
is also reported to be useful for packing the stuffing
boxes of high-pressure steam engines, and, if sold &t
reasonable rates, it is possible that there are many
uses for which it may prove suitable.
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HOSE MADE ENTIRELY OF METAL.

Metal is about the last thing one would regard as
a substitute for rubber, and particularly where great
flexibility is a quality which was absolutely essential;
but this has been done recently, and a hose has been
manufactured out of a steel tape which has all the
flexibility of a tube made of rubber, and also several

METALLIC HOSE.

advantages which the rubber does not possess, such as
great durability in all classes of service and the power
to resist the action of heat and corrosion as well as
that of acids and other chemicals. It is therefore
adapted to the conveying of steam, compressed air,
water, oils, acids, alkalies, gases, benzine, naphtha
and gasoline.

No rubber whatever enters into the manufacture of
this hose. It is constructed entirely of a metal tape
which is rolled up in the form of a spiral, so that
the edges overlap and fit into each other without in
the least interfering with its flexibility. As the tape
is rolled up it forms a groove for the reception of a
packing which is completely inclosed in the metal as
it rolls, where it remains fully protected from external
or internal wear and tear. The packing causes the
tubing to be perfectly tight, while the jointing induces
a flexibility superior to that of a rubber hose of equal
dimensions. As this hose will not kink, crust or
blister, it can always be relied on to deliver its full
capacity, which is greater than that of a rubber hose
of the same dimensions, from the fact that the con-
nections are all made
on the outside, leav-
ing the full internal
diameter of the hose
always available. The
accompanying cuts ..
show some pieces of
this hose tied in such
knots as to demon-
strate its extreme flex-
ibility, and also show
the method of con-
struction. In the lat-
ter the packing is
shown in its place.

The single hose is
recommended for all
ordinary purposes;
but where it is de-
signed to convey air
or steam under pres-
sure, a double hose is
made which will, it is
claimed, resist a pres-
sure of three thou-
sand pounds to the
square inch. This is
constructed by placing
one metallic hose
within another, the
coils of each running
in opposite directions.
This combination en-
ables it to withstand
the hardest usage suc-
cessfully. While this hose is just being introduced
into this country it has been in actual use long enough
in Germany, where it originated, to demonstrate its
serviceabiiity. It has been adopted by the German
navy and-'by the North German Lloyd. It has also
done excellent service at the Liverpool docks, where
over one thousand feet of it are used to convey steam
from the boilers to the grain elevators.

Metal hose cannot, like India rubber, be drawn
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over the end pieces of the apparatus with which con-
nection is to be made. When of small diameter ang
intended for light pressures it is fixed by means of
special connecting pieces which are cemented or sol-
dered to the hose. In the case of larger hose, and
where heat is to be encountered, the fittings are sim-
ilar to glands in general use for valves and piston
rods on pumps and engines.

— - -—

CURIOUS BRIDGE AT ZANESVILLE, 0HIO.

A bridge has recently been completed at Zanesville,
Ohio, which is probably the only structure of a similar
shape in the United States, if not in the world. It is
popularly known as the “Y” bridge, from the fact that
it consists of three arms, which join at the confluence
of the Muskingum and Licking rivers.

It takes the place of a wooden covered bridge of the
same design which. was torn down in 1901 because
it had become so weakened as to be dangerous for
trafficc. The site of the former bridge was utilized,
but larger piers were constructed of masonry. Upon
these was placed timber centering to sustain the steel
ribs which constitute the permanent framework. The
ribs are groups of pairs of bars, fifteen to an arch.
A concrete filling consisting of gravel, sand and
cement was placed upon the steel framework. Next
to this was placed a layer of asphalt to prevent water
from above reaching the tops of the arches, and upon
the asphalt was laid a mixture of gravel, sand and
cinders topped with apother layer of concrete six
inches in thickness. The roadway of the bridge is
paved with brick and sustains the track for an elec-
tric railroad, the rails of which are bolted to steel
channels embedded in the concrete. Conduits are
also arranged under each sidewalk for electric and
telephone wires as well as gas mains.

The east arm of the bridge is the longest, consist-
ing of three spans 122 feet in length. The west arm
is composed of spans 1201 and 99 feet in length re-
spectively, while the north arm is composed of three,
each of which is 81 feet in length. As is noted by
the illustration, the arch rings are elliptical, while
the piers sustaining them are finished with half-round
columns or buttresses intended to support poles for
electric lamps. Only the exterior of the piers is com-
posed of masonry, the space within being filled with
concrete also.

—_— ¢+ —
What it Costs to Keep Central Park in Condition,

The landscape gardener of New York city, Mr. Sam-
uel Parsons, has drawn a gloomy picture of the future
of Central Park, New York’s famous pleasure ground.
Atcording to Mr. Parsons, about two million dollars
will be required to - save the park from ruin. The
magnificent elms which line the Mall are said to ke
slowly dying for lack of nutrition. The removal of
dead leaves in the interest of cleanliness has done its
share to expose to the parching rays of the sun a soil
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not a little inconvenience. That the park will sooner
or later give place to the all-devouring business needs
of the city is hardly to be qtestioned, lamentable
though that fact may be. Mr. Parsons is against the
selling of the park for building lots, because in his
opinion it is the most beautifully laid out property of
its kind. In France and Germany are also magnificent

parks, but it is doubtful if they can compare with the
magnificent expanse of green that extends from 59th
But in one thing at least
Their vegetable growths are

Street to 110th Street.
foreign parks excel us.

more scientifically kept, with the result that there is
ittle or no danger of denudation.

In times past a lake existed in Switzerland near
the Marsby Valley, but either dried up or disappeared
through drainage or analogous causes. Now several
cantons have combined, and will fill the ancient lake-
site by water from mountain torrents now going to
waste near by. The head thus obtained will amount
to 600 feet, and will afford 60,000 horse power. The
work will take three years to execute, and is expected
to cost about eight million dollars.

—_——— .-t -—
To Prevent the Freezing of Gas Pipes.

A simple but effective device for. preventing the
freezing of gas pipes is described in the Illustrirte
Zeitung filir Blechindustrie, consisting merely in the
insertion of a wider piece of pipe just where the con-
duit issues from the ground or wall. For a conduit of
a diameter from %; to 1% of an inch a length of from
20 centimeters to 30 centimeters of a pipe 1 inch in
diameter suffices. The deposition of the water par-
ticles contained in the gas, which on leaving the works
have a "temperature of about 10 degs. C., naturally

: ' takes place just
where the gas Iis

THREE-ARM BRIDGE AT ZANESVILLE, OHIO.

which is in itself not over-nutritious. Mr. Parsons natu-
rally hesitates to demand two million dollars for the
saving of the park. Indeed, it is a question whether
it is nc* advisable to abandon the park altogether,
and to seek another spot which might be converted
into an open-air pleasure ground for the people. Prop-
erty owners have .for years complained that the pecu-
liar situation of the park, splitting the city as it does
in two long halves, necessitates detours and causes

subjected to the most
| abrupt change of tem-
perature, i. e, on its
issue from the ground.
If the external tem-
perature is sufficiently
low, the deposited
water immediately
congeals and clogs the
conduit. As soon as
the gas has acquired
the temperature of the
conduit the deposition
of water and congeal-
ing cease, and this is
said to be the case a
short distance beyond
the first cooling point.
Therefore there should
be no congealing be-
yond the inserted
wider piece, and this
piece is wide enough to
accommodate a thick
ice-crust and to still
leave a free passage

for the gas. As a mat-
ter of fact, the. prin-
ciple of this new

method is already em-
ployed in street lamps,
and with success.
Anyhow, the expense
involved is trifling, and it well merits a trial.

O

I* is three hundred years since Bodley built his lib-
rary at Oxford and the university is going to celebrate
the anniversary. The Bodleian is the largest university
library in the world, and ranks next to the British
Museum and the Paris Bibliothéque Nationale in the
number of volumes.
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SELF-DUMPING CARS IN RAILROAD CONSTRUCTION.
BY DAY ALLEN WILLEY.

Some remarkably rapid work*in the building of
railroads in the West has recently been accomplished
by the use of labor-saving machinery and appliances
such as self-dumping cars, the track-laying machine
and the bridge-building traveler. The country through
‘which some of
the lines have
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man is required to empty a train of five or six cars
after the mechanism for directing the motion of the
contents has once been adjusted. By coupling the air-
hose to the dumping cylinder on the €nd car one man,
by shifting a lever, can dump a train of half a dozen
or more cars.

By utilizing this form of car 10 to 25 cubic yards
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at a speed ranging from 5 to 12 miles.an hour. For
completing the surface of the road-bed it was found
in the work above referred to that the distribution was
very satisfactory even at the latter rate of speed.

To give an idea of the load which can be transferred
in not only constructing railroads, but loading vessels
with coal or other material, it has been found by
actual test that
five canal:?

been con-
structed is of
a-very difficult
character, and
necessitated
the filling of
valleys or can-
yons with
earth or stone
in addition to
the erection of
many long and
high bridges.
Such an enor-
mous quantity
of material
was required
to fill around
the false work
placed across
some of the
valleys that the unloading of the cars in the usual
way by shoveling was out of the question, as too much

time would be lost in the work.. In some places em-

bankments ranging as high as 150 feet were required
to carry the track across the valleys.” In their con-
struction a wooden trestle would be built from the
side of the valley a distance of 50 to 100 feet, accord-
ing to depth, and a temporary track laid on this
support.

From the‘nearest gravel pit or cut trains of con-
struction cars would be run out on the trestle and
contents
<dumped. From

T T o, it

boats each 300
feet in length
can be filled at

a time, pro-
T —— vided, of
course, that

DISTRIBUTING MATERIAL FROM SELF-DUMPING CARS ON A TRESTLE.

can be thrown on the embankment from each side in
merely the time required for the material to pass out—
usually a few seconds. As the lower portion of the
false work is filled an addition to the trestle is con-
structed and more cars added to the dumping trair.
I! more material accumulates on one side of the trestle
than on the other it is only necessary to keep one
side of the car closed and divert all of the filling to
the lower, shallower part of the bank.

When the level of the road-bed is reached the track
is laid with rails of the usual size, and the cars utilized

+ another takes its place.

they are lying
along the same
wharf. With
the usual num-
ber of hatches
to a boat about
forty cars of
ordinary size
can be placed
on the wharf,
one to serve
each hatch:
As already
stated, an in-
definite num-
ber of cars can be unloaded by one man by merely
connecting the hose which carries the compressed air
to one of the dumping cylinders, consequently as soon
as the ‘cars are in position their contents can be
emptied into the hold simultaneously. The sides of
the unloaded car are replaced in position and locked,
and the empty train drawn from the wharf, when
Allowing for the movement
of the cars to and from the wharf, and the unloading,
a train load of from 1,500 to 2,000 tons can be trans-
ferred in less than ten minutes, or at a rate of fully
' 10,000 tons am
hour. If the

.an engineering
standpoint the
‘work perform-
ed by some of
the -self-dump-
ing cars was
remarkable.
‘What is known
as the Good-
win was em-
ployed by a
number of the
c’on tr actors.
This car is
built of steel,
with the lower
half of a V-sec-
tion. Each
side is hinged,
and may be
swung in and
fastened or re-
leased at the will of the operator. The movabie frame-
work holding -the sides in place is connected with
valves or “dump cylinders” operated by compressed
.air, the ordinary supply furnished for the air-brakes
being usually sufficient to operate them. B
The car can be arranged so as to open one side or
the other or both. When it is loaded it is run out
upon the trestle or false work, and by merely pulling
the dumping lever, as it is called, the sides are opened

and the contents of the dumper thrown in the center

of the track or on either side as desired. Only one
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At rear of last car is shown the air-cylinder by whichsides of car are releasel,

to ballast it. Loaded with rock or gravel, they are
-hauled over the rails to the desired point, and by the
single motion of the lever the material can be thrown,
not only on one side of the rails to the required dis-
tance, but also between them so’ evenly that a few
minutes’ work with a shovel is sufficient to place the
road-bed in condition for regular service. An inter-
esting. feature in connection with the’ ballasting is the
r@pid'i{y with which the work is performed. In case

- time is precious it can be discharged from either or
* both sides while the locomotive is pulling the cars
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o tracks- . con-
nected with
the shipping

" wharf are ex-
-tensive enough
to allow trains
to be made up
and hauled
without delay
this rate of un-
loading can be
considerably
increased.

The mechan-
ism operating
the sides of
the self-dump-
ing car is
graduated so
that the open-
ing ¢an be
varied ‘and the

flow of material diminished or increazed at the will

of the operator. This is especially desirable in re-
ballasting track. When but a.small quantity of gravel
or rock is reguired to properly level the road:bed in
such work the ballasting train can be moved as rapidly
as 16 miles an hour. This rate of speed has been

maintained and the work done successfully in im-

provements upon the Great Northern Railway, where

rock as well as stone was discharged at the same time.

As six men require about thirty minut_es to unload

the average-sized car, an idea of the time and labor
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MAKING A FILL FROM STEEL OR TIMBER TRESTLES THAT ARE PERMANENTLY BURIED IN THE EARTHWORK.

The above snapshots were taken as the material was dumped from the cars,
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saved by the automatic process can be gained. The
accompanying photographs showing the work of
making some high fills on the Union Pacific and
other railroads are particularly interesting’in view of
the excellent “snap-shot” effects secured.

OO

NEW FORM OF LIPPMANN ELECTROMETER.

A new form of Lippmann capillary electrometer has
been devised by M. Pierre Boley, of Paris. It has the
advantage of being easy to construct and is at the
same time very sensitive, as it will indicate differences
of potential as low as 1-3000th of a volt. As the dia-
gram shows, the mercury is contained in a pipette, A,
whose lower tube, £, is bent twice at right angles.
The tube has a diameter of one millimeter at the open
end, e, and here the meniscus is formed. The end of
the tube is surrounded by the electrolyte, L, contained
in a spherical vessel, B, which has a tubulure at each
end; that on the left brings the liquid above the menis-
cus, and enables the latter to be observed by the mi-
croscope eyepiece, while the right-hand tube, which
turns in the stopper, renders it easy to empty the ves-
sel.. The electrode, E, is fixed upright in a base of

putty, M; it has a diameter of 4 inches, and on this

account it is not easily polarized. The meniscus is
lighted from above so as to produce in the microscope
two or three black fringes parallel to the image at
its summit. The cross wire is brought upon the fringe
nearest the mercury, which is the most sharply de-
fined. To measure the electromotive force a Latimer
€lark standard cell is used with a gompensator which
brings the reading back to zero.” The image-of the
meniscus is seen to depress with a change in the
electromotive force of only 1-3000th of a volt. For
instance with a meniscus of one millimeter diameter,
the apparent depression is about 14 of a millimeter for

an image which is magnified 100 diameters. The in-
strument obeys .a simple law for in-

creasing electromotive forces, as up to

1-100th of a volt the depression is 6130

exactly proportional to the electromo- i
tive force. The zero of the instrument
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a very solid foundation, as the pier stands on the
clays and gravels of the Potomac Formation, which
rest on crystalline rocks seventy or eighty feet below
the surface. The beam points about S. 30 deg. W. This
direction was chosen so that the beam might be parallel
to the Appalachian mountain system and to the coast
line, and thus be most sensitive to disturbances propa-
gated at right angles to these continental features. It

LIPPMANN’S ELECTROMETER.

is in charge of Prof. Harry Fielding Reid, of the faculty
of the Johns Hopkins University, and by a strange coin-
cidence made its first record on the same day it was
complopd and placed in operation. This was an earth-
quake - ch was very perceptibly felt upon the Pacific

" Coast as well as at various points on the Pacific Ocean,

and the reford of the instrument shows more or less
movement of the earth for a period of nearly four
hours. Reproductions of .tHis disturbance upon the
photographie” paper correspoﬁd almost exactly to that
noted when the disaster in Guatemala occurred, al-
though the Central American fluctuations were some-
what more violent, as indicated by the wave lines indi-
cating the vibration of the instrument. Although many
trains pass through the Baltimore & Ohio Railroad tun-
nel within 150 feet of the instrument, the vibrations

7?50 BTJO

remains always fixed when it is mount-
ed, sa as to be free from vibration.

wad . hM

EARTHQUAKE RECORDERS IN
AMERICA.

In connection with the recent volcan-
ic eruptions in the West Indies and the
disastrous earthquake in Guatemaia,
it is interesting to know that several instruments for
observing and recording earthquakes are in service in
various parts of North America. One is located in
Baltimore, one at Toronto, three at Bayonne, New
Jersey, ‘'and one at Victoria, British Columbia. Al-
though the seismograph at Baltimore has been in op-
eration only since April, 1901, it has noted a number
of disturbances of the earth, the last being that which
so seriously affected Central America. The instrument
is of the form designed by Prof. John Milne, the noted
geologist, and consists of a so-called horizontal pendu-
lum, that is, a beam supported by a vertical column
as a door is hung by its two hinges. The line between

the two points of support of the beam is nearly, but”

not exactly, vertical; the more ‘nearly vertical it is
the more sensitive is the beam to slight tremors. A
small tilting of the column at right
angles to the beam will cause the latter
to swing in that direction. The ad-
justment is usually made so that a
tilting of the celumn of 14 sec. of arc
(i. e, a movement of the top of the
column, which is about one foot.high,
of 1-35,000th of an inch beyond the
base) will cfuse the end of the beam
to swing a distance of 1-25th inch. The
beam is 37 inches long, and on its end
is fastened a plate of thin brass in
which is a narrow slit parallel to the
length of the beam; this plate moves
over a fixed brass plate with a similar
slit, but at right angles to the former.
A ray of light is reflected through the
two slits, which simply serve to narrow
it, and moves to and fro as the beam
swings. The light falls on a strip of
bromide paper which is steadily moved
by clock work under the slits at the
rate of 1-25th of an inch a minute.
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Santa Barbara-county is the region most famous for:
this grass, and here the first experiments were made-
with it, the roots having heen brought, it is said, in the:
early sixties, from South America by a Spanish gentle-
man. It was soon seen that the pampas plume in the
United States would be a profitable venture, and when.
it was found that the plants would live, roots were im-
ported and many acres planted in various parts of Cali-
fornia, resulting in the pampas ranches of to-day. One
of these is found south of Pasadena, over the Mission.
1:ills, owned by Mrs. Strong, the pioneer of plume rais-
ing on a large scale, the first to introduce the plumes as

_ part of the regalia of political clubs. Their use by tens-

of thousands in the Blaine campaign gave significance
and novelty to the ranks of the followers of the-
Plumed Knight, each of whom bore one of the attractive
plumes.

The plumes have no special economic value aside
from their use as ornaments., They are dyed all colors
of the rainbow, jet black and silver, and bring a good
financial return in the large cities’ and in the localities.
where they are not-known. Thousands of plumes are-
thus employed all over this country and Europe, Ger-
many especially being an important field for the plume..
Of all the enterprises in California, this is one of the
most @sthetic. The orange picking and packing is.
interesting to the average tourist, the great groves.
with their golden fruit being always a fascinating sight,.
but the pampas plume is so dainty that it appeals par-
ticularly to the artistic.

The ranches or plume orchards are planted from:
roots often obtained direct from South America to
renew the stock in its full vigor, but the roots are-
easily obtainable in California. These are planted a:
third farther apart than ordinary fruit trees, as the
plants grow to enormous size. Like the tobacco, it is
exhausting to the earth, sapping it of its moisture and
richness, and taking so firm a hold.
upon the soil with its mass of roots.
that only dynamite will blow it out.
The pampas plume farmer plants them.
in hills ten by sixteen feet apart, each
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PHOTOGRAPHIC RECORD OF AN EARTHQUAKE MADE BY SEISMOGRAPH AT JOHNS

HOPKINS UNIVERSITY

This instrument gave no indication of the West Indian disturbances.

causeq by the service are so rapid that the seismograph
is not affected. Scientists who have confidence in the
construction of the instrument believe that the erup-
tions at Martinique and St. Vincent have been con-
fined to a small area, as the record at Baltimore has
given no trace whatever of disturbance since these
eruptions. i

THE UTILIZATiON OF PAMPAS GRASS.
BY CHARLES F. HOLDER.

Thirty years ago the pampas grass was a curiosity.
Many New England homes had treasured specimens
which were brought across the seas as souvenirs from
the vast pampas lands of South America. Now the
pampas plume has been introduced into America, and
in California forms one of the standard crops. The

hill representing five or six individual
plants which appear to the casual ob-
server to be one enormous bunch. The
first year a few plumes will be seen;
the second and third each hill may be
counted on producing from 50 to 200,
and the fourth and fifth and sixth
years see a fine crop, the plant now
being, if the conditions are perfectly
favorable, nineteen or twenty feet high and twelve or
more across. The ground is kept weeded, and after the
fifth year old stock is weeded out, the best results com-
ing from.plants between four and five years of age. In
the high lands, where the plants are exposed to the
warm rays of the sun and evaporation is rapid, the
plants are irrigated once a month. In September the
picking begins about the time of the yintage, and on
the large pampas plume ranches, troops of Mexicans or
white laborers can be seen trimming the grass. As
soon as the tips of the grass begin to appear, they are
cut and carried to the tables Where women pull off the
sheaves, skilled hands making $1.50 per day at the
work. Children now take the plumes and lay them in
long rows in the sun to dry and bleach. When the in-
dustry was in its incipiency, it was doultful if it could
be made a success, as the plumules
dropped off and it was impossible to
transport the plumes, but someone dis-
covered that if the plume was picked
when it was not quite ripe it would
hold together, which solved the entire
problem.
. In sunny localities a day or 'so suf-
fices to dry the plumes, and at such
times the ground appears, from the
hills, to be covered with snow. After
the drying the plumes are taken to the
curing house and then finally sorted
into various grades by expert hands..
The finest and most beautiful plumes:
are about thirty-six inches long, and
they are packed for shipment either
in packages of 2,000 or in large cases,.
the prices rénging from $200 to $50 per
thousand, according to the demand.
There are numerous nampas oOr-
chards in California ranging in their
productive quality from 5,000 hills,

When the beam is at rest the move-
ment of the paper causes the light to
trace a straight Ime upon it, but when
the beam sw1ngs back and forth the stralght line is
changed into a sinuous curve. The pericd of vihration
of the beam is about fifteen seconds, during which time
the paper has only moved about 1-100th of an inch, con-
sequently the curved line is very much compressed, and
its back and forth tracing on the paper appears like
the widening and paling of an original straight line.
The instrument is mounted on a solid brick pier. built
about twenty-five years ago, and consequently rests upon

PAMPAS GRASS, SHOWING THE HIGHLY DECOKATIVE EFFECT OF THE PLUMES.

vast fields of grass in its light gray tints present a
beautiful scene, rippling in.the wind,.the soft colors
and graceful shapes being particularly pleasing to ‘the
eye, and when seen in long stretches, as on the Rancho
del Fuerte near Whittier, a more attractive sight can
hardly be imagined. Yet the full beauty of a pampas
field in perfection is never or rarely seen in California,
as the plumes are gathered before they are perfectly
ripe and white.

which produce 250,000 plumes, down to
small ranches where but a few are
raised. In all, California produces
about 2,500,000: plumes per annum, which are, sent all
over this country and Europe.

The pampas grass is the Gynerium argenteum of bot-
anists, and is indigenous to the La Plata region of
South America, covering large portions of the pampas
and forming a characteristic plant of the country. In
Southern California the pampas is a common garden
plant, -being very effective against the rich green fol-
jage. During the yearly fiestas of Los Angeles, Pasa-
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dena and Santa Barbara, many of the vehicles are de-
corated with the plumes. One which secured the prize
at Santa Barbara is shown in the accompanying illus-
tration. It was completely covered with pampas
plumes, presenting a beautiful sight as it moved slowly
along; even the umbrella over the head of the driver
being formed of this attractive grass.

OO

AN ANTIQUE BRONZE HEAD OF THE ROMAN EMPEROR
TIBERIUS.

During the work of excavating for the foundations

of the new building of the Opera Pia di San Paolo, the

pawnbroking and loan establishment in the Via Monte

BRONZE HEAD OF THE ROMAN EMPEROR TIBERIUS
EXCAVATED NEAR TURIN.

di Pietd in Turin, a well-preserved bronze head of
Emperor Tiberius of Roman days was discovered. It
was found August 24, 1901. Although oxidized and
covered with a faint green deposit, it shows manifest
traces of gilding in the sockets of the eyes, in the
ears and in the hair. The metal of the head has
a thickness of three millimeters. The head measures
twenty-six centimeters from ear to ear and twenty-
nine from brow to chin. The features are excellently
executed, and are of manly beauty, the nose slightly
aquiline and the hair curly and short. This valuable
find lay at a depth of about six meters below the level of
the street, in an ancient well, which had to be removed
to make way for the foundations. This, coupled with
the fact that the head shows signs of breakage at the
neck, led to the conclusion that it belonged to a com-
plete statue and was robbed and thrown into the
well. It is possible that the head belonged to an
equestrian statue, since the foreleg of a horse and
the right leg of the rider were found in 1559,
when the Church of the Holy Martyrs was being
built near this site. These two objects are now
in the Museum of Antiquities in Turin.

Close beside the head of Tiberius, a Cupid
of white marble was found, the whiteness of the
cleavage having lost none of its original purity.
The fracture shows a clean, granular and shining
white. It is to be regretted that the statuette
has lost its head, the left arm, the right forearm,
the left leg and the right foot. Both finds havse
been temporarily deposited in the Opera Pia di
San Paolo, but will doubtless be presented to the
Turin Museum of Antiquities, which contains
many valuable relics—For our engraving, as
well as the accompanying description, we are
indebted to the Illustrirte Zeitung.
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AN ANCIENT IROQUOIS RITE.
BY EDWARD HALE BRUSH.

If white men of a Christian nation see a great
calamity impending, it is customary in public
and in private worship to call upon the Almighty
for protection. When the so-called “Pagan’ Iro-
quois are apprehensive of trouble of any kind,
they, in their simple, child-like faith in the
power of a Divine Being or his agents, call upon
him or them through their peculiar forms or
ceremonies to avert the threatened harm. Iro-
quois annals are full of incidents of this kind.
In the ceremonies of the New Year’s festival at
the Cattaraugus Reservation in Western New
York in February, the Senecas of the “pagan”
belief revived many ceremonies which had not
been observed before in many years, or had not
been executed with such faithfulness and one
might say devoutness.
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The unusually large attendance of Indians at the
dances and other rites of the festival, and the unusual
circumspection maintained in connection with the cere-
monies, seemed to indicate something akin to that

- feeling of religious fervor noticeable at a revival meet-
i{ing among white Christians. The object of this un-
usual care to carry out the old ceremonies was the
pleasing of the Good Creator, Ha-wen-ne-yu, and the
subordinate divinities or spirits to whom he is believed
to delegate various offices and tasks, such as He-no,
who has control of the thunder, the storm and the
rain; the Three Sisters, the spirits whose especial
- care is the cultivation of vegetables which support life,
and the spirits whose care produces the herbs used in
., healing the sick.

Thanks are given in the Iroquois ritual to all the
objects in nature, many of which are enumerated by
name. One of the leading features of the New Year’s
festival is the recitation by the ‘“preacher,” or ‘“Master
of Rites,” as he is sometimes called, of an address or
chant of thanksgiving to the Good Creator, between
the clauses or stanzas of which the turtle rattles are
played and . the feather dance is performed. This dance
is the most religious of all the Iroquois dances. Whats
ever significance its name originally possessed is lost
in the dimness of a great antiquity.

In times gone by, this thanksgiving chant and the
feather dance were associated with the ceremony of
burning the dog. This year on the Cattaraugus Reser-
vation there was at one end of the Long House a cu-
rious-looking pole. It was about ten feet high and was
painted around with stripes of red, blue and green like
a barber’s pole; near the top hung a small bag or bas-
ket and a cluster of ribbons of different colors. When
asked what this was, the Indians said in hushed tones
that it was ‘“the dog,” that is, it had been put there to
remind the worshipers of Ha-wen-ne-yu of the ancient
rite, which more than twenty years ago was abolished
on pressure from the whites, who considered it bar-
barous and cruel.
bered seeing such a thing as this pole in many years.

The accompanying picture of the white dog pole
shows also two false-face dancers. The false-face cere-
monies of the Iroquois were also observed with unusual
faithfulness at the recent festival in February. The
houses of the faithful were visited by the false-faces;
and the false-face dance in the Long House was per-
formed with all the ceremonies appertaining to it, in-
cluding the burning of tobacco in offering incense to
the Great Spirit and supplicating him to ward off the
attacks of evil spirits, and including also the ancient
ceremony of the scattering of the ashes.

In this ceremony the false-faces seize the ashes and
glowing embers from the sacrificial fireplace, and hold-
ing them in their hands blow the hot smoke and ashes
upon the heads of men and women who are there to
be cured of disease by the spirits supposed to reside
within the curious masks.

The significance of the decoration of the white dog
pole, as described above, is apparent when the history
of the white dog sacrifice is considered. It was cus-
tomary in former times, after the animal had been
killed by strangling, to deck its body with ribbons of

Neither white men nor red remem- -
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many colors, with feathers and with wampum, and
sometimes to paint stripes upon the body also. It
was then hung from a pole near the Long House until
the hour arrived for taking it within that strue-
ture for the sacrifice. In the time of the historian
Lewis H. Morgan, the body of the dog was borne to the
blazing altar upon a sort of bark litter behind which
the people came in Indian file. Speeches and chants
were made over the dog, the people joining in the cere-
mony. Tobacco was burned, as it still is at the New
Year’s festival; this, as already. noted, being the In-
dian method of burning incense as an offering to the
Great Spirit. It is supposed to be an offering espeei-

BRONZE HEAD OF THE ROMAN EMPEROR TIBERIUS
EXCAVATED NEAR TURIN (FRONT VIEW).

ally acceptable to Him and to carry the prayers to His
ears.

The white dog sacrifice symbolized in this strangely
ornamented pole was a very ancient ceremony, and
its original significance is lost in the mist of antiquity,
like that of many other Indian rites. At one time
the custom of feasting upon its flesh, as that of a
sacred animal, was associated with the sacrifice; and
the ceremonies of the burning of the dog, as a whole,
were anciently so peculiar as to call for especial at-
tention from missionaries and early explorers. who
made records of their observations as to the hahits of
the aborigines. One of the most interesting features
of the ceremony is the fact that, while a sacrifice, it
does not appear to have had the character of
atonement for sin, in this respect being different
from the sacrifices offered by the heathen peoples
of the Old World and the animal sacrifices of the
ancient Hebrews. The ritual connected with the
ceremony, some of which survives to the present
day, indicates that the chief, if not the whole,
significance of the rite was the sending up of the
spirit of the dog as a messenger to the Great
Spirit to announce continued fidelity in His ser-
vice and convey gratitude for the blessings of
the year. The fidelity of the dog was typicai of
the fidelity of the Great Spirit’s children. He
was the trustiest messenger which could ke
found to bear to the Great Spirit the pledge of
their fidelity to His worship.

The wampum, always used in sealing treaties
of friendship or any other formal contracts, was
hung around his neck as a pledge of good faith.
The last time the dog was burned on the Canad-
ian reservation at Brantford, Ont., the Master
of Rites sang, “Great Master, behold here all
of our people who hold the old faith and intend
to abide by it. By means of this dog being
burned, we hope to please Thee, and that just
as we have decked it with ribbons and wampum,
Thou wilt grant favors to us, Thy people. I
now place the dog on the fire, that its spirit
may find its way to Thee who made it and who
made everything, and thus we hope to get bless-
ings from Thee in return.”

While the dog hung outside the Long House,
where the decorated pole .stood this year, its
spirit was supposed to linger about the body;
but when the dog was placed upon the fire and
burned, it ascended to Ha-wen-ne-yu, and con-
veyed to him the message from His faithful
children.

It is a singular fact that though the sacrifice
of the dog itself has for many years been abol-
ished on the New York reservations, the ideas
associated with the curious rite still retain their

WHITE DOG POLE AND FALSE-FACE DANCERS.

hold upon the devotees of the ancient Iroquois
religion.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

PLANTER AND CULTIVATOR.—J. R.
JoNEs, Jackson, Miss. A seed-box and fer-
tilizer distributer are employed on this ma-
chine and means are provided for releasing
and dropping the seed through the action of
the fertilizer distributor to cause fertilizing
material to be dropped upon or near the seed
after it has reached the ground. Adjust-
ment can bs made whereby the fertilizer dis-
tributer will deposit a continuous instead of
an intermittent drill.

ROAD-SCRAPER.—-I. WiLsoN, Meyers Falls,
Wash. The road-scraper is of such construc-
tion that a main and auxiliary draft beam
are employed capable of adjustment relative
to each other and to the blade or shovel where-
by the dirt may be directed either to the right
or 1ef_t~hand side of the implement. The
ground need not be turned up prior to the
passage of the scraper over it, as the scraper
will act as a plow as well an an evener.

Apparatus for Special Purposes.

INCANDESCENT VAPOR-BURNER.—E. L.
s, Warren, Ind. This invention relates to
improvements in burrcers of that class employed
for burning gas for illuminating purposes
formed from naphtha, gasoline, or other hydro-
carbon oils. The object of the invention is to
provide an incandescent burner of this class
that shall be simple in construction and with
which absolute safety is insured as well as per-
fect combustion.

Electrical Apparatus.

BLOCK-SIGNAL SYSTEM.—L. RiEBE, Lans-
ford, Pa. This system is electrically-controlled
and particularly adapted for street-railways
having a single track with switches at suit-
able intervals. Simple mechanism is provided
whereby a car in leaving the switch will close
the circuit to signals at each end of the block,
thus indicating to the motorman of a follow-
ing car that a car is running on the main
track between the switches. The system is
so arranged that the car* upon leaving the
main track of the block will cause the sig-
nals to be reset to ‘safety.”

Railway Improvements.

DRAFT ATTACHMENT FOR RAILROAD-
CARS.—J. M. DonNovaN, Vicksburg, Miss.
The invention relates to railroad cars having
draw-rods extending from one ‘end of the car
to the other to connect with the draw-bars. An
improved draft attachment is provided for
railroad cars to finsure easy drawing of the
cars and to resist buffeting shocks, thereby-
relieving the car-body of undue strain and
giving it longer life.

BRUSH.—F. BECKER, New York, N. Y.
This brush is designed especially for use in
connection with street railway tracks to clean
them. These tracks, as generally constructed,
have grooved rails which frequently become
clogged with dirt so that it is necessary to
scrape and brush them. Mr. Becker has in-
vented a novel means for conveniently at-
taining this end.

Vehicles and Their Accessories.

WHEEL-HUB.—E. A. Roycg, Excelsior
Springs, Mo. The wheel hub. has certain novel
means for mounting it to turn with a mini-
mum degree of friction. Various parts of the
hub may be readily taken apart for repair and
adjustment, and when one part has become
worn, so that it no longer operates with per-
fect satisfaction, it may be easily taken out
and a new part substituted without affecting
the other elements.

BICYCLE.—H. C. WEEksS, DBayside, N. Y.
The bicycle is provided with endless treads on
each side of the wheel forming an inclined
walking surface for the rider’s feet to walk
on, thereby imparting a traveling motion to
the treads which is transmitted by gearing to
the bicycle wheel. As the rider stands on
the inclined treads, it is evident that not only
the walking power is used for propulsion, but
also the rider’s weight, and by the rider push-
ing cn the handle-bar, power is added to pro-
pel the bicycle at a very high rate of speed.

Miscellaneous Inventions,

EYEGLASSES.—A. B. Cr11'ZER, San Antonio,
Texas. "The construction and manner of sup-
porting the nose-pieces operate to project the
whole eyeglasses upward in use. The nose-
pieces are so arranged that they will operate
freely and will not become clogged or dam-
aged in any way. They yield laterally toward
the lenses and also have a longitudinal move-
ment independent of the lateral movement.

SNAP-HOOK.—A. J. TowNER, Santa Ana,
Cal. The invention in an improvement in the
class of so-called ‘‘twin snap-hooks.” Im-
proved means are provided for opening and
closing the two hooks and holding them closed
together when in use. The device employed
for this purpose is an eccentric which is pe-
culiarly arranged and rigidly connected with
the loop to which a strap is attached in prac-
tieal use.

NoTE—Copies of any of these patents will be
furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.

Tnquiry No. 2680.—For a motor cultivator or har
TOW.

Business and Personal wangs.

READ THIS COLUMN CAREFULLY.—You
wili tind inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. In every case it is neces=
sary to give the number ot the inquiry.’

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 2667 .—For makers of knitting ma-
chinery.
** C. 8.” Metal Polish.

Inquiry No. 26€8.—For makers of pumps for
.pumping sand and gravel.

WATER WHEELS. Alcott & Co., Mt. Holly, N. J.

Tnquiry No. 2669.--For makers of broom corn
seeding machinery.

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

Indianapolis. Samples free.

Inquiry No. 2670.—For makers of typewmtmg
and carbon papers.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 267 1.—For parties to make small-
sized special rivets.

Metal cut. bent, crimped, embossed, corrugated ; any
size or shape, Metal Stamping Co., Niagara Falls, N. Y.

Inquiry No. 2672.—For adevice for placing over
the nose to prevent dust from entering tne nostrils.

We design and build special and automatic machinery
for all purposes. 1'he Amstutz-Osborn Company, Cleve-
land, Ohio.

t.lnquiry No. 2673.—For dealers in metal novel-
ies. .

For Machine Tools of every description and for Ex-
perimental Work call upon Garvin’s, 149 Varick, cor.
Spring Streets, N. Y.

Inquirvy No. 2674.—For machinery for making
different kinds ot fiber from pine needles.

Manufacturers of patent articles, dies, stamping
tools, light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

Inquiry No. 2675.—For machinery for distilling
an extract ot essential pine needle oil from the needles.

Patents developed and manufactured, dies, special
tools, metal stamping and screw machine work. Metal
Noveity Works Co., 43-47 S. Canal St , Chicago.

Inquiry No. 2676.—For machinery for making a
fabric from the fiber ot pine needles.

The celebrated ‘* Hornsby-Akroyd ” Patent Safety Oil
Engineis built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 13Sth Street, New York.

Inquiry No. 2677.—For msachines for stamping
names on small aluminium plates.

IDEAS DEVELOPED.—Designing, draughting machine
work for inventors and others. Charles E. Hadley, 554
Hudson Street, New York.

Inquiry No. 26'78,—For the manufacturers of the
* Little Giant” wood planer.

WANTED.—American agencies on commission lines
for Australia or South Australia. References: J. B.
Pitcher. No. 2 A. M. P. Buildings, King William Street,
Adelaide, South Australia.

Tnquiry Ne, 2679.—For makers of oil burners for
small steam boilers.

PATENT FOR SALE.—Setting instrument patented
March 18, 1902. Every machinist needs one. Used for
different purposes. Send for circular. Morris Chamuber-
lain, Bartley, N. J.

Press work dcne at.short notice. Blanking and draw-
ing our specialty. Estimates cheerfully furnished.
Tools for all work made on premisesif desired. Cop-
per, brass and nickel plating. Cor-espondence solicited.
Acme Ball-Bearing Caster Co.. Chappaqua, N. Y.

Inquiry No. 2681.—For an automatic press for
card printing.

Local agents in power using centers make $.00 to $10.00
a day handling best specialty of kind in America. Ex-
clusive territory. Particulars for 2 cent stamp. W.S.
Raymond, 181 Chestnut St., Chicago.

Tnquiry No, 2682.—For makexs of typewriter rib-
bons, papers, etc.

Inquiry Ne, 2683.—For elevators for hoisting
pumps for sand, etc.

Inquiry No. 2684.—For makers of automatic coal
digeers or grapplers. which will pick up from 1 to 3

yards of sand or gravel.

Tnquiry No. 2685.—For manufacturers of brick
press or machines.

Inquiry No. 2686.—For dealers in electric elewat-
ors.

Inguiry No. 268%7.—Yor a burner for brazing with
crude oil and air pressure.

Inquiry No. 2688.—For manufacturers of cheap
motors.

t_Inql.lix'_v No. 2689.—For dealers inelectric novel-
ies.

Tnquiry No. 2690.—For candy-making machinery,
such as lozenges, etc.

Tnquiry No. 2691.—For the manufacturers of an
attachment for spoons to avoid slipping into clishes,
also for the makers of a spoon with a perforated bowl
for mixing batter, etc.

Ingniry No. 2692.—For manufacturers of coffee
roasters.

Inquir

0. 2693.—For the address of Morton
Evans &

0., makers of gasoline traction gear.

Inguiry No. 2694.—For makers of gasoline fuel
marine steam engines and boilers 110 40 h. p.
Inquiry No. 2695.—For machinery for making a
feed brick under pressure.
Inquiry Non, 2696.—For makers of hydraulic brick
and clay-Raking machinery.
Tnquiry No. 2697.—For makers ot pocketbook
rims and clasps.
Ingquiry No. 2698.—For manufacturers of double
automatic vard gates.
Inquiry No. 2699.—For a 20 to 25 h. p. traction
engine for use on country roads for hauling freight.
Inquiry No. 2700.—For manufacturers of cheap
clockwork to drive movable paper figures for advertis-
ing.
Tnquiry No. 2701.—For parties to manufacture
special machines.
Inquiry No. 2702.—For manufacturers of vaper
novelties, such as spoons with hollow handles, etc.
bl];u]uu'y No. 2703.—For dealers in second-hand
eltin;
Inquiry No. 2704 .—For_manufacturers of small
refngeratmg plants suitable for residences.
Inquiry No.2705.—For a gas plant for from 25 to
50 Bunsen burners, also wire and piping.
Tnquiry No.
incandescent lights; also an engine for pumping water
and running dynamo.

Inquiry No. 270%7.—For makers of bathroom ap-
pliances.

Robert

Fitzsimmons’

ystem

2706.—For a dynamo for 100 to 150

A Common-sense
way to gain robust
health and a good
physique, taught to
you by mail by one
having expert
knowledge of the
subject ‘€ ¥ ¢ € ¥

However badly run down or weak
you may be,
healthy.
health-giving exercises, specially

I can make you
By a series of simple,

planned for you by letters, I can
build vou up and put your body in
thorough condition. My method
beats drugs.

I can give you a good appetite
and a digestion to match it. You
can enjoy every moment of the day
and sleep soundly all night.

The clear, alert brain and power
of endurance that I can give you
will place you in the lead and bring
you success. No more headaches;
no more watching the clock for
quitting time. I can replace your
fat with firm muscle and strengthen
your lungs.  Constipation and
Age
Iam 42 years

other disorders disappear.
makes no difference.
old myself. Physical culture keeps
me healthy. Everybody who has
used it praises my coinmon-sense
system of exercise. I can refer you

to such men as

U. S. SENATOR PENROSE
A. ]J. DREXEL BIDDLE,
TRUXTON HARE

(the most celebrated half-back in the country)

THOMAS A. EDISON, Jt.

and scores of other prominent
people.
Write for my illustrated booklet, which
tells you about terms and contains much

valuable information regarding the
preservation of health. Address

The Robert Fitzsimmons
Institute of Physical Guiture

BENSONHURST, NEW YORK
ROB’T FITZSIMMONS, Director & Gen’! Mgr.

INDEX OF INVENTIONS

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

May 27, 1902,
AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.

Advertising device, H. L. Beach 701,249
Air brake connection, W. .. 701,272
Air brake, railway car, F. M. Kreitz..... 701,205
Air cleansing and cooling devxcu, J. Mec-

Creery .eeeeesceccans . 701,074
Air compressor, . Hil 700,927
Air diffuser, 8. G. Smith.. 01,228
Air purifying and cooling app atus

Thomas  .....iiiinrinnnnnnnas 700,859
Amalgamator, Marquette & Nelson. 701,212
Annealing box, J. J. Markey .. 700,962
Arch, metal, R. 8 78000608000600000600 701,034
Asphaltum, thractlng and refining, A. I

Bell .uivirnrnanenenenenennnaennnns 700,589
Atomlzer C J. Seltzer.................oo. 700,53
Atomlzer, air forcing device, C. J. Walz... 700,965
Automatic signal, R. L. Storm............ 700,851
Automobile, A. L. Kull..........cocvvnnn. 700,784
Automobile driving mechanism, A. L. Kull 700,756
Awning, S. Digness........... 80060006060 701,17V
Ax head, O. King......covviiiirnunanen. 700,780
Axle box and brass, car, G. W. Magee. 701,065
Axle lubricator, car, J. E. Gill............ 701,030
Bag handle or carrier, E. L. W. H. Cad-

well  ....... aens . 701,146

.{ Bale tie, H. De Haven p .701,259
Baling press, Hilliard & 5 . 701,039
Bandage, . W. Johnson 700,940
Barrel holding cleats, apparatus for apply-

ing, F. E. Heinig.............cc0ve. 700,922
Basket, C. P. L)tchﬁeld . . 701,062
Battery, G. S. Bennett................ 701,253
Battery plates, uniting, W. F. J. Lutz. 700,959

Bed, R. A. Bennett...................
Bed bottom, J. Hoey.........
Bed brace, J. H. Hartman

Bed, couch, D. C. StOIT.........o.ovioio

Bed or .ouch, interconvertible, D. C. Storr 700,852
Belt, F 5 1401, 211560000000000000080000300 701,141
Belt, L. Hummel ............ 701,270
Belt, harvester, J. S. Sourek... 700,987
Bicycle pedal, . H. Fauber. 701,028
Bicycle pump, E. F. Smith.......... . 700,841
Billiard talae cushion, M. Bensinger...... 701, 254
Blasting purposes, safety device for, J.

). BN 0.6 S S S 5 6000 i Qo 000 OO0 000 701,173
Block, see Brake block, Building block.
Blotter calendar, S. M Dewey....oovennn 701,169
Boat launching apparatus, life, J. W. Bed-

ford . 701,009
Boat, life, g 701,128
Book cover, Knibb & Towl .. 701,055
Book supporter, E. W. Behrens........... 701,010
Bottle, non-refillable, D. F. Fitzgerald et al. 700?754
Bottle, non-refillable, F. J. Herrington..... 700,770
Bottle, nursing, J. J. Minwegen....... .. 701,070
Bottle rinsing apparatus, G. Heurteaux. 700,925

Bottle stopper, F. Stutz................... 701,101
Bottle washing machine, H. L. Belknap.. 701,129
Bottles, device for preventing refilling of

F. W. Johnmson....................... 701,048

Box or package, F. P. Croft...... 700,742
Box plaiting device, F. H. Fisher.. 700,753
Box shaping machine, W. S. Smith .. 700,843
Brake block, J. S. Odgers...........cocou.n 701,220
Breeding pen for sows, O; S. K 700,949
Brick press, C. W. Reynolds 700,823
Bricks or blocks, machine for molding, C
Davies .......oiiiiiii i, 700,746
Bridle bit warming device, G. Davis...... 701,161
Brine, vacuum apparatus for boiling, G. N
V ............................. . 700,860
Brooder chicken, S. L. Hirshey 701,040
Broom, Ellis & Boug... 701,182
Brush, bottle cleaning, 701,084
Bucket, cook, L. Moore .. 700,968
Buckle belt clamp, L. Sander: .. 701,091
Buckle, suspender, M. Rubin....... .. 700,828
Buckle, suspender, H. H. Wilson.... .. 700,872
Building, J. A. Martin-Cooke......... .. 700,794
Building block, J. W. Chrisford...... . 701,150

Building block, A. De Man............... 701,165
Bulkhead doors, apparatus for closing or
or opening water-tight, W. & A. R.

Crawford ........c.ccviiveeinnnennnnns 701,156
Bung and tapping bush, combination, J.

R 5566600000000 060000000600000000000 701,226
Burglar alarm, J. Q. A. Cate. . .. 700,897
Burial device, R. R. Kinney 700,948
Burner. See Gas burner, Hydrocarbon

burner.

Burner, H. C. Zenke........coovviiuennnnn 701,123
Butter printing apparatus, C. A. Hodge. 701,041
Button, J. C. Friedrich................ .. 700,759
Button, collar or cuff, 0. F. Amburn..... 701,244
Button making machine, J. B. Willyerd.. 701,116
Buttons, etc., mechanism for operating ma-

chines for attaching, T. Long. 700,790
Cable connection, C. Luke........ . 701,208
Cable connection for covering splice

C. Luke ...iiiniirinnennnnnnnnnnnnnns 701,210
Cake pan, M. A. Grant.............. .. 701,198
Camera, magazine, D. A. Lowthime. .. 700,792
Can capper, J. R. Duncan........... .. 701,176
Can cappmig machine, Doyle & Gebbie. .. 701,021
Can testing appartus, H. C. Black.... . 700,891

Capsule, G. H. Pame..................:. 700,805

Capsules, manufacture of, G. H. Paine.... 700,806

Car brake mechanism, railway, Ww.
Powell ... ... ...ttt 700,818

Car, metallicc H. S. Hart................ 700,767

Car or truck, transferring, R. A. Ludlow. 701,207

Car safety platform, railway, Holland &
AT 4 T S 5560060 00000000800 00530000

Car seat, L. Janson

Car side coupling, railway, F. Kohn...
Carbureter, E. 5

Carton, A. V. Locke
Cartridge, gun, W. M. Scruggs..
Cash register, E. H. Jahnz.....

Cash register, T. Carney........ccoeueeeuns 700,896
Cashier and register, comb!

I. 5 700,748
Caster, ball, . 701,196
Catheter or hke mstrume y 701 075
Center iron and lap ring, ‘P. H. De Roche-

1110 119 585 50030006 0000300 0000000000600 701,168
Charcoal manufacturing apparatus, C. J. T.

BUICEY ovviierreneeeneennsnanennanns 701,145
Chart, adjustable dress, J. H. Choquette.. 700,739
Cheese cutter, W. J. Spillman............. 701,098
Churn and butter worker, combined, T.

0 Jo ) 2 (33 08 5500000000000 0000 800600000000 700,775
Churn cover, T. H. B. Van Hoozer........ 701,234

Chute and trap door, ore, Lindall & Mattson 700,789

Chute, coal, W. H. Simms................. 701,227
C)garette machme, continuous, F. J. Luding-

X0 5 5660006006000000000000000000000000 700,958
Circuits, regulator for alternating current,

C. Steinmetz ............. ... 700,847
Cleat, sheet metal fastening, F. E. Heinig 701,267
Closure, C. Puddeford.................... 701,086
Cloth finishing machines, electric alarm for,

J. Bannon............cciiiiiiiin. 701,248
Clutch, D L. Winters .. 700,875
Clutch, magnetic, F. L. Sessions........... 700,839

Clutch, Speed regulating, H. S. Credlebaugh 701,157

Coal, coke, etc., apparatus for washing,

C. Burnett .....ociiiiininnrnneannnnns 700,735
Coke, apparatus for the manufacture of,

125 N EY 8 55 000600000 000000300000 000000 701,219

Collarls, cuffs, etc., stiffening and making
jmpervious to - water starch-filled and

ironed laundry-finished substance of

bodies of, H. A. Mann.............. 700,793
Combustion, ﬂuid for promoting, T. Battis-

i1 5560000000000600800038 000030000000 700,888
Compound engine, W. Hopkins.. .. 700,930
Condiment, T. L. Healy............. .. 701,037
Conduit, T. J. Mllner ........ . 701,214
Corset stee] A. A. Harve 700,918
Cotton machmes, covered roller for, Hatha-

WAy & SPeNCer........c.coveeevevecnns 701,21
Couch frame, J. Watkins. ................ 701, 1]2
Coupling. See Car side coupling, shaft

coupling.

(Continued on page L03)
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00D orMETAL
Workers :

Without Steam Power should
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. ,’h

NGINE & FOOT}

MACHINE SHOP OUTFITS,

| 7001 SUPPLIES

CATALQGUE FRE

SEBAS"AN LATHE co 720 CUVERT ST

CINCINNATI, O,

n.nl 'I‘unet Lathes, Plan-
FOOt alld POWEI’ ers,‘S‘uapers and“bnllll};req:ens

SHEPARD LA’[‘HE CO.. 133 W. 2rl St., (mcmnutl, 0.
WALWORTH

PIPE VISES

are the Heaviest and
Strongest vises made.
RENEWABLE STEEL JAWS.

WALWORTH MFG. CO.,
128 TO 136 FEDERAL STREET, BOSTON, MASS.

0000600000000000000000000009
¢ INSIDE MICROMETER.

For close
Shuuarl
© ments.
© Reads in thousandths. Capacity 25 in.to 10in.,
© with five rods.  Price %$2.00.
© 8F Catalogue of Fine Tools free.
©

o T"E STARRETT £21, Athol, ¥ASS.,
@09@@96@99999699999999999990

40560000000

MAXIMUM POWER MINIMUM COST.
1t you use a pump for
beer, lard, acids, starch,
petl oleum, brewera
mash, tanner’s liquor,
cottonseed oil or fluids,
hot or cold, thick or thin
you want to get the
TABER ROTARY PUMP
which does the most work at.
: the least expense. Simply
constructed. Can be run at
Perfect-
Needs 1o
Catalogue free.
Buﬂalo N.Y., U.S.A.

THE EUREKA CLIP

The most useful article ever invented
tor Lhe(g)urpose Indispensable to T.aw-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
‘I'o0 be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Consolidated Safet
Pin Lo., Box 121 Bloomﬁeld, N..]y

TRUSCOTT MARINE
MOTORS.

The simplest,
most powerful, and

any desired speed.
ly durable. All parts are interchangeable.
skilled workman. Derects guaranteed.
TABER PUMP CO., 32 Wells St.,

‘2 'ON 9ZIS

St
speed gnsolme engines
of their class upon
the market.
Made single, double, and triple
cylinder, both two and four
cycle, ranging from 1 to 40 H. P.

Catalog for the asxing.

Troscott Boat Mg, Co.,

ST. JOSEPH, MICH.
WE MAKE A SPECIALT

GREY IRON CASTINGS

FOR AUTOMOBILE WORK

UTICASTEAM ENGINE AND BOILER WORKS
UTICA, N. Y.

GOING TO BUILD?

If 80, you want the best and most
economicil system ot heating. The
Vance System will heat your house
in zero weather to summer tempera-
ture with only %4 of the amount of
coal required by o.her systems. We
would like to e you investigate
it before deciding.” Our booklet,
giving full particulars with patrens’
printed testimanials, sent free.
VANCE BoOIL
13 Fay Street,

ACETYLENE LIGHT)

GHTING

Reduced to the Moxt Efficient.
Saf'est, Simple and Economlieal Uxe.
We guarantee our machines perfectly
automatic in action, to extract all the
gas from the carbide. and absolutely no
overproduction or loss ot gas. .\p- ;
roved by the various Boards ot Fire
nderwriters. Standara sizes 10to 150
lights. Kxclusive territory given to .
responsible agents. Correspond with

Niagara Falls Ac$tylene Niagara
Gas Machine Co. kalls, N. Y. & Can.

THE FRANKLIN DYNAMO

50 Watts, 10 Volts, 5 Amperes
3,000 to 4,000 revolutions. Sets of mate-
lld]S nmshed parts, complete machines.
Kor zundteurconstl uction—very efficient.
Will drive a_dental engine, sewing ma-
chine or small lathe; run as a generator,
]w11] m”ESh Cll*l"; %n for six 6-candle
amps. arts, $6.00, £8.50. Com-
plete, §12.50. Write for circular 9.

Parsell & Weed. 129-131 W. 3Ist St., N.Y.

MORAN FLEXIBLE JOINT

for Steam, Air or Liquids.
Made in all sizes to stand any desired
pressure.
Moran Flexible Steam Joint Co., Inc'd,
149 3d East St.. Lomsvtm,n, KY

.Upright Drils...

Complete line, ranging from our New
Friction Disk Drill for light work to 42-inch
Back Geared. Self Feed Drill. Send for
Catalogue and Prices.

W. F. & JOHNN BARNES CO.
| ( Extablished 1872)
1999 Ruby St., Rockford, Ill,

ARE YOU

G FRANKLIN
Model Shop

— ——
Coupling and nipple for outlet or junction

boxes, M. F. Whiton................. 701,114
Cover, cooking utensil, IL K. Hardy 00,704
Cover wrench, J. B. Erwin....... 00,752
Crate, dog, J. (. Portertield 00,817
(rate, folding, W. C. Holmes.. 00,774
Crate, shipping, \\'. B. Wil 00,996
Cue, game, A. 01,264
Cultivator, W. J. \\ ......... 00,876
Cultivator, J. B. lLullmlome\\ 01,008
Curtain tixture, A Leach.......c0000ve 00,951
Curtain stretcllex, C. G. Carlson. 01,014
Cutter, I'. L. Levy.............. 01,061
Cutter guard doffer, H. L. Irwin. 00,933
Cutting tool, Welter & Armstrong.......... 00,865
Davit or boat lower 1g device, ship's,

C. Johnson 701,049
Dental plates, casting, 700,855
Display device or m\lnlnt(n 701,250
Distress signal, I Coates 701,153
Door check and closer, M. Klinger .. 701,054
Door holder, D. N Blanpied............. . 701,136
Draft equalizer, W. C Dysart....... . 701,179
Drawer guard or support, M. O. 'l‘(,e]...... 701,232
Dress supporter, M. J. Caruthers TO1,147
Drill work holding attachment, .

calf TOO,964
Drilling wmachinery, C L. 701, 1UDH
Driving mechanism, 0. Wiblitzhauser. TOD,868
Drying can or cylinder, A. A. Hunting.... 700,776
Dye and making same, black sulfur, W.

Kelbe ........ 701,051
Dyeing, ete., apps 700,832
Lasel, 1. II. Stolz 700,849
Electr alarm, G ) 3 700,812
Electric cables, (nvulmg means for juints

in, C. Luke 701,209
Electric furnace, W. . 700,808
Electric furnace, M. Morani............... 701,218
Electrical apparatus, means for extinguish-

ing ares in, G. W. Partridge 700,809
Electrode, K. A, Wilde.......... 700,869
Electrode  for electric  accumulate

D Clark e 700,808
Electrotherapeutic apparatus, . W. Eunker 701,185
Elevator valve mechanism, hydraulie, 1I.

FIY RGeS . o . . oo e LS 700,877
Elevator valves, slow closing device for hy-

draulie, L. IMTarriman............ 701,265
Engine mul‘llcl, explosive or ulllvr,

Kull ... .. 700,785
Engine <|)l.1_

[ ViU R S 701,069
la\lmuqf mechanism, T. D. 701,204

yveglasses or svectacles. Wall & Propert.. 701,111
Fyeletting machine. . R. (G1ass. 701,261 to 701.263
IFan, auntomatic, M. Ottenheimer.......... T01.078
IFecder, G. M. Flilger......... o ... 701,038
luwllng device, stock er ponltry, Z. Xevers 701,121
File cabinet, C. \V LR 1 701,000
Filter, . R. TIMarris.........

I
I'ire escape,

rearm locking l\m'
T

W II.
J.o Sethacken

& 1

Fires, oxtingnishiug. Moore & Ma

Fireproof shutter, door. ete., J.

IPish hook, P. . T. Berner.....

Ilish hoolk, expansible, A

Flue  cleaner, ("larke 01,

Flne cutter, J. Cashmer............ 101 118

lnid pu'wm(- regulator, W. M. T01.0R9

Food  entter, A, Rone. ieol. b, 700,725

Fruit  jar, l“. Mason........... T01.213

Furnace, I°. Sargent. TN0.831

Furnace, V. . FBdwa 701.022
top, blast, . Meehan. T00,903

Furnace

Furnaces, automatie feed for qtm\\ burning,
I 7 Cowan ....... 701,015
Furnaees,  feeding  mechs

Edwards & Carroll
Tenkins & McDonald. ...
J therapeutic chain,

heating,
FFuse igniter
Galvano-eleetr
Kruger
ame, J.

. 701,023
701,203

700,783
701,171

ame .||m‘n.|t||q 2 Taleott. LTO0.8HG
ame apparatus, I, Woolfe. 700,879
Same  deviee, G Barron. TN, 887
“aime or puzzle. A Selz. . . 003
Garbage treating A]l]ill'dfll\ R Rosc rt
Garment, 1. Davis..... . T00, 441, T
Garment, I1. Bandler

Garment streteher, 11
Gias  burner, TI. Eldridge
GGas burner, ineandescent, TO0.857
ias check for Bunsen or

I, N Brooks 700, Q'l"

generating appartus, : 'y N .

generator, acetylene, Quist & Balln.

generator, aecetylene, A, (L KEinstein..
Gas retort, sectional, . I%. Richter...... lﬂ(LR"l
Gate. Nee Motal gate,
Gear, adjustable speed, J. D. MceFarland, Jr. 700,970

friction, I . Dawson.............. 701,162

Gearit variable speed. S de Ploeg. .. ... 700,981
Golf ball, . Kempshall.......... 700,943, 700,945
Golf club facing, I, cmoshz TOO0.946
Governor, marine engine, Levey & TO1.060
yovernor, variable speed, VW. o Still. ... .. TH0,S48
Grader, scraper, and weeder, road, . Tlen-

deuson) UL Lo gt E 700,923
Grain  hancling  apparatus, Atkinson. . T00,886G
Grain separator fecder, . 0. Wood...... 701,240
rramophone hrake, . R, Johnson........ TOO,937
Grave marker, J. A Delaney.....oo.oo... nm 04
Grinding machine, J. Gilson..... 31
Gun, breakdown, W. 11 Davenpor
ITammer, autoniatic valve. Do S0 Wang
[Tamuer nail holder, IP.. K. MeGinty....... 701, nm
Hammoek, L IS Palmer. ... o oo llill,!lTN
ITandles or rests to tools, means for

ing, Z T. Furbish .................. 701,195
ILarrow and land roller, conver

MRhltEp ...l 700,862
ITarvester spring cateh tongue

Stewnrd 701,009
[Hat pi retainer THO,804
at pi 1 700,822
Hat v 6 700,907
Hay loading s 700,723
Hay rack, 11, \()"1(- 701,110
Ieater, Damey & (m k T00, 745
Heater, ¢ 0 Longard. ..., T00,791
Heating apparatus. J. N \uung TO1,241
Heating fur e, H. T \mv : TOO,802

Hides or skin machine for

CTPIRITY. - P, . e T01,080
Ilitching strap, releasing, Howard & Lum. 01,258
Horn rotating mechanism, 1. Frechette.... 701,193
ITorseshoe machine, G. . Pilson.. 701,082, 701,083
Hose pipes, ete., coupling for Morris,

L 1 T T 700,798
I1ydroearbon burner, I Tard) T00,914
ITydroearhon hm'n(-r, ( R. Eliott. 701,026
Inking apparatus, 11, AW Wood. . 701,119
Insole making machine, A. B. IFowl 701,191
Insulated conductor, 'l‘humson & Callan (re-

SSma)l, .. . 5 . R e L e 11,997
Insulator pin, 7. M. Locke. .. - 701,063
Insulator pin and bracket, 13. T. T01,246
Ironing board, double, Gernert & Aten 701,197
Jar closure, Wintherlich. . L 01,117
Jar cover fastener, J. . Young.. 700,882
Jar or bottle machine, fruit, Fishe

ington 701,188
Keyhole guard, X & Brisse L 701,059
Kettle alarm, detachable, B. Weinberg. ... 700,864
Key lock, changeable combination, W. 1I.

Taylor ............cccieiinn.. 701,230, 701,231
Keyless pin or bolt, Levitt & Polchow. . 700,788
l\lto I J. Trainor ..... 701,106
I\neelmg board, W. I. Keeran 701,050
Knitting machine, circular, TL 700,730
Labeling machine, . C, . .hthmhulgm 701,229
Lace fastener, shoe, L. IL ITancock........ 701,199
Lamp attachment, I.. F. Koester, Jr 701,056
Lamp, electric arc, J. L. Davies. 701,016
Lantern, G. L. Wilson......... 701,276
Last, darning, E. D. White............... 700,866
Lasting machine, M. . Kelley........ 701,052
Leaves, device for holding removable,

WRHiEOCK -~ e e e aletepe m o e e 700,867
Ledger, . Sedgwick 701,092
Lens : cutting machine, C. W.

Iowland ............. G 60000000000 701,046
Lifting device, A, I Flowers............. 701,189
Lightning arrester and binding post, com-

bined, I&. I3 Yaxley....o.oooo oo, 701,122
Lightning wrrester for overh q

Gola) ..., . 701,032
Line gpreader and guide, 'T. . 700,795
Liquid containing vessel, . L. .l 'l‘ardv ...... 701,102
Tiauid cooling apparatus, .J. Stocker 700,990
Liquors, manufacture of  fermented, .

Sehneible e 700,833
Loading deviee, barge, W. L. Killebrew.... 701,053

(Continued on page 40h)

z SPENCER!AN
P CcO

349 Broadway, New York.

SELECT A PEN

Suxtable for your handwriting from a sample card of 12 leading num-
bers for correspondence, sent postpaid on receipt of 6 cents in stamps.

SPENCERIAN PEN CO.

DTS FENCERTAN
LMo 7 PEN.CO. oy
L TERA

=

The Risk of Summer
Travel
The greater amount of travel in the
suwmer time increases personal risk.
‘We insure you againstloss ot in-
come resulting from accidents if
you take out

An Accident Policy
in ‘I'ne Travelers Insurance Com-
pany, of Harttord, the oldest,
lzu;est and strongest Accident In’
surance Company in the world.
These policies guarantee a weekly
income while disabled and large
amounts for loss of legs, aimis,
bands, feet or eves. [f death en-
sues, a stated sum is paid. $27,-
ll(ll;.ClJO bave been distributed
among 3i7.000 policy bholders or

their families for injuries or death.

A Life Policy

in the 'I'ravelers Insurance Cum-
{)any provides safe insurance at a
vwer guaranteed net cost than
mutual companies, which charge
for insurance and give such a
share in the protit as the company
sees fit. I'he 'I'ravelers charges
for insurance only. 'The net ccst
of a policy in The Travelers is,
therefore, guaranteed and known
beforehand, and the difference is
in your 1lock9t first to last.

Agents in every town, or write for
interesting literatwre.

The Travelers

Insurance Company

Hartford, Conn.
(Founded 18€3)

BABBITT METALS.—SIX lMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123,
Price 10cents. FKor sale by Munn & Co. and all news.
dealers. Send tor unuln 2zue.

Apple Economical (las Englne Igniters.

Are positively the best built for
Stationary, Automobile anl Ma-
rine Gas® Engines, either touch or
jump spark system.  We are the
leaders the’ nufacture of Iy
niting Dyn: , tiav
ernors, Coils 15, ?
rinted matter. Ilw Dayton
JSleetrical \Hz Company.
No. &0 South St. Clair 8t., Dayto
Ohin, U. 8. A,

\u\\ Yotk stock e arried by Chas,
Philadelphia Office, * «
St. Louis k

Salle \lr.,el

MACHINE WORK WANTED

Have your Models of Engines, etc., made, and small
Machine Work done in a rhumuglllv _equipped ma-
chine shop.  Estimates cheerfully given,
H. BARTOL BRAZIER,
Engineer and hinist, Manufacturer of Gasoline Vehicles,
1811-13-15 zwater ety Philadelphia, Pa.

‘“ WOLVERINE”

Gas and Gasoline Engines

STATIONARY and MARINE.

‘I'he **Wolverine” is the only reversible
MarineGas Engine on the market.
It is the lightest engine for its
power. Requiresno licensed en-
gineer. Absolutelysafe. Mfd.by
i WOLVERINE MOTOR WORKS,
12 Huron Street,
Grand Rapids, “l(‘h.

SHOE BLA(,KING —FORMULAS F()R
liquid and solid blacking are given in SUPPLEMENT
Nos. 1213 and 1239. Price 10 cents each. For sale
hy Munn .\ (o and all newsdeﬂ.lers

10 DAYS' TRIAL

to responsible parties.

S

DUPLICATOR

’ prints 1M cop-

ies in bilack

from one pen

written original and 50 copies from typewriter. It takes

an expert to tell the duplicates from the original.
FELIX DAUS DUPLICATOR CO., 5 Hanover St., NewYork

$125071083600 :ivce.

Expensges.
FOR HUSTLERS—BOTH MEN & WOMEN

At home or traveling. Let us
start you. Our Puritan Water
Still—a  wonderful invention.
Great seller—big money maker.
Enormous demand. Over 50,000 al-
ready sold. Iverybody buys. It
purifies the foulest water by dis-
2 tillation—removes everyimpurity.
W Furnishes absolutely pure, aera-
“ ted, delicious drinking water.
Beats Filters. Saves iives—pre-

vents fevers, sickness, doctor
bills—cures disease. Write for
NEW PLAN AND OFFER.

SEND 106 FOR 126 PAGE O0GUE.

*m

ﬂs‘—_s

Removed to 182 Milk Street.

B. F. BARNES
ELEVEN-INCH SCREW
" < CUTTING LATHE

Kor foot or power as
wanted. 1las power
cross feed and com-
ound rest. A strictly
igh rade, modern
tool. sk us for print-
ed matter.

1@ B. F. BARNES
’ COMPANY,

Rockford

AW FABRER

Manufactory Established 1761.

LEAD PENCILS, COLORED PENCILS, SLATHE
PENCILS, WRITING SLATES, INKS, SIATIONERS’
RUBBER GOODS, RULERS, ARTISTS’ COLORS.

78 Reade Street, New Yorf;, N. Y.
GRAND PRIZE, nghest Award, PARIb 1900.

Largest Line of Rubber Goods Made

Ask for new hine for trade, or
exclusive line for agents. This
is the season for you now.
Collars do not wilt; look likc
linen; never change color.
Manufactured only by the

Windsor Collar & Cuff Co.,

Windsor, Conn,

weroveo Microscope for Projection.

New metal
track plate
with Kkeys
to unlock
standard
and change
instantly
combining
also polari-
scope and
stamoscope.

New series

projec-

objec-

- ¥ tives with

flat field, well lighted and clear tl(-ﬂmtmn New sub-

stage condenser on a rew system. Illustrated circular,
catalogue, etc., tfree.

QUEEN & CO., 1010 Chestnut St., Philadelphia, Pa.

TRADE MARK. 9.

n:lwn Gooos

Also for Bronfide Enlarging, (‘opymg. Photo-Eagraving.
Intensely brilliant, very portable, burns kerosene, costs
1 cent per hour. Send for lists including \tereopncons,
Moving Pictures, Slides and Microscopes.
WILLIAMS, BROWN & EARLE,
Dept. 6, 918 Chestnut St., Philadelphia.

J.H.HYDE

VICE PRESIDENT

J.W.ALEXANDER
PRESIDENT

THE TWO GREAT
AIMS

of amans life are - pro-
tection for his family- pro-
vision for himself.
Endowment Assurance
effects them both.
Here is the result of Endow
ment policy No.247,619 for
$5,000 taken out 20 years

ago at age 30"

CASH $7,556,05

Thisis a return of all
premiums paid with $2,
556.°° in addition;to say
nothing of the 20 years

life assurance.

Send coupon below for particulars

of such a policy issued ar your age.
THE EQUITABLE SOCIETY,

Dept. No. 29. 120 Broadway, New York.

Please send me information regarding
an Endowment for$..........

if issued toa man....

....years of age.

NAME.......

ADDRESS




Scientific American

June 7, 1902.

HE

Dr. Deimel
Underwear

Thousands of intelligent men
and women now wear these cool,

comfortable garments and wonder
how they ever endured the prickly,

irritating wool.

Free Booklet and
Samples of the
Cloth fent by
Addressing

All rennine Dr.
Deimel garments
bear this
trade-mark.

TheDeimel Linen-Mesh System Co.

491 Broadway, New York.
SAN FrRANCISCO, 6th tioor, Hayward Bldg.
WASHINGTON, 728 Fifteenth St.. N. W.
MONTREAL, 2202 St. Catherine st.
LoNDON, E. C., EXG., 10-12 Bread St.
The Dr. Deimel ])1 ess Nhields are the best
made. Can be casily washed ; are odorless.
We guarantee every pair.

INDUCTION
COI LS for experi-

ments in X rays and
other electrical work,
8¥F~ ('atalogue Free.

E. S. RITCHIE & SONS BROOKLINE Mass

If You Want the Best Lathe and Drill

WESTCOTT S

Strongest
Grip, Great-
est Capacity \
and Durabil-
ity, Cheap and Accurate.

Westcott Chuck Co., Oneida, N. Y. U. S. A,
Ask for catalogue in English, French, Spanish or German.
F1RST PRIZE AT COLUMBIAN EXPOSITION, 1893.

ARMSTRONG S No. 0 THREADING MACHINE

Can be attachedt obench or post.
Desiened for thleadmsz the
smaller sizes of pipe, iron or
brass, also bolts. Hastwo speeds,
one tfor pipe 3§ to 1 mch the

other for pipe 14 to 2 1nches
inclusive. ses the regular
Armstrong adjustable dies. Oth-
er attractive features. Send for
Rarhculars The Armstrong
1fg. Co., 139 Centre Street,
New York. Bridgeport, Conn.

buys best bell outfit built. Easy
to put up and nn up-to-date con-
venience. We sell
Bells, 32c; dry batteries, 15c.; push buttons, 7c.; [nsu-
lated wnre 30c. 1b.; lamps, 35¢. Write for price list.
LIBERTY ELECTRICAL SUPPLY
136 Liberty St., New Yeork

CO.

l)uplicatngribbage

The New Scientific Card Game
The question ‘‘who plays the best game
of cribhage’ settled scientifically.

Write for full description and secure exclu-

sive territory rights.
$2.00 and R2.50.

DUCRI COMPANY,
101 Wood St., Pittsburgh, Pa.

Docri boards #1.50,

N7

R MAGAZINE FOR THE HOME MAKER

NOW READY.

Che...
Scientific American
Building momhlv

VOL.

Beautifully illustrated with many views and plans ot
country houses. seasive cottages, bungalows and other
buildings, including some of the more important
examples of large city dwellings. The leading archi-
tects of the country are now contributimg to this maga-
zine a series of ‘**Talks” on imporiant and popular
architectural subjects. The contributors to this new
and original feature in architectural journalism in the
current volume are all men high in their protession.

SPECIAL DEPARTMENTS :

Monthly Commcent on Timely Topics.
Reviews of the Newest Books.
Correspondence. Notes and Queries.
Household Notes.

Legal Notes.

New Building Patents (Classified)

Price, bouml in stiff covers, %$:2.00.
300 1ilustrations, 120 Pages.

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

Locomotive draw bar attachment, W. F.
Richards JILE S e PN 700,982
Locomotive track sanding device, 5 en-
FIKSOI  cvtevnnnrecnensaesescnssasacnnns 700,924
Loom multiplier mechanism, Wyman & Gor-
don, Jr. 700,999
Loom picker BtlL 700,965
Loom stop motion, \Iul]m & Jucl\son 700,969
Looms, olectloumgnctlc pattern controlling
‘l])]lllldtlls for, A. i .Sl \lucqustelll ot 701,211
1 ar journals, device for, . 3.
Labyieating car fouraale, devio for, ) 1 rot,020
LubAmntul See Axle lubricator.
Lungs, apparatus for testing the volume uf
air from the, M. Benedict....... 701,130
Magnetic qualities of materials, ummmt
or testing the, C. V. Drysdale ....... 701,174
Muail pouch, . F. Snider ................. T00,844
Malting drum, pneumatic, . Smith...... 700,842
Marking machine, IR. Moody........... 701,071
Measuring can, W. I Sherwood . .. vnovnn. 700,984
Mechanieal movement, A, Il. Ray.......... 701,088
Memorandum and imlimting device, C¢. D.
Weaver eee.. 701,236
Metal gate, W. B. Cantrell......... T00,7T87
Metal rods or bars, conveyer for,
BAwards ... e e 701,024
Metal surfaces, ete., tool for
Ritter, RG S Ca e e L TOO, 825
Meta s, tl(\.ltin;: copper or other ores for
nhtuinin;: their contents of, N. N. Keith 700,941
Metallic tie and rail joint combined, C. A.
YOI 8 000 O e e EEREEE - - 500080 701,194
n and textile fabrie, L. Harmel. 700,915
. . Storrs.... T00,991
M . I M. Devore.... 700,749
Milling machine cutter, J. K. 700,736

Mitrailleuse,
boe
Moistener
Mold flask, sand,
Motor, J. M. Maxwell........
Mower, lawn, W. DBoss.
Muther. C. I Christman.

Musical ball, J. Stone.
Musical nwtlnnn-nt, .nnnmutu- I
Musical

fork pivot for, J.

........... ﬂmmp ’ 5000
°. Tolmie

and aftlixer,
R

de’ Kleist
instrument playing utt.lchnu-nt 1.

M. Salyer
Musical instrumen
L. M. Salyer 5
Nail making machine
Nail puller, E. (. IFowler
Nail puller, L. W. Stearns
Neckband shaper, Ellenbogen & Il

Necktie fastener, A N. Dow..............

Neektie frome, A Cole............

Nut wrench, axle, L. H. Brownsell..

Oil atomizer, II. I Morris

Oil burner, K. W. Dunn..

0il engine, hydrocarbon, I. A. Briggs....

Oiling device, motor vehicle, Ilatcher &
B G e T [ e e e CRERNOR

Ore bucket, dumper, und chute,

Ore crusher, R. IL Aiken.......

Ore lixiviating appar: B.

Ores by the cyanid moco;m meuns for
ing, I D. Wood ...t
Ores, treating, C. J. Best....

T01,2606
701,151
T00,850
700,781

700,830

700,829
701,178
700,757
700,846
701,181
701,172
701,154
701,144
700,797
701,177
701,140

700,768
700,741
701,001
700,972

701,239
701,134

Outlet box, interior conduit, W. I%. Bossert. 701,137
Packing, metalliec, D. I Stayman........ 700,988
Packing, pressure piston, A. Scholl........ 700,834
Pan. See Cake pan.

Paper bag delivery device, D. Appel........ 700,722
Paper box blanks, ul.lchllll' for umklng, Pal-

mer & WMenmead ... . 700,807
Paper doily, lace, J. 11ess. 5 700,771
Paper for wrapping or bmdm;: m pusvs.

device for supporting and delivering, R.

II. Piper .....iiiiiiiiinnn, 700,815, 700,816
Paper hanger’s coloring tuol, B. Olin ... 700,976
P’aper stock, IL . Dunbar. 701,175
Pasteurumg apparatus, T. L. ce.. 701,109
Peanut roaster and popcorn popper, W. D.

CTATICE R Y oo el Ne Lo omsne Rt eTeto T e LRt e el 701,258
Pedal balance, I 1L Anderson. 701,245
Pedestal, I". Brown .......... 700,894
PPen, fountain, W. G. IFrazer 700,909
Pencil, J. A. M. Morris....... 701,072
Peneil attachment, A, I. Orlansk 400,803
Pencil gharpener, IFFassett & Wa . 701,027
Perforating machine, W. II. Treen........ 701,107
Phenylamidoacetonitrile, making, Ilomolka

&l Sehvigin ... L. L S L., 701,044
Photographic - shutter, A. Wollensa . 700,318
Piano attachment, . L. C. Boreh. . 700,726
Piano support, A. Olsen........ . 700,977
Picture hanger. G. II. Chance 701,149
Pin. See Insulator pin Keyless pin.

Pipe, etc., coupling, S. K. Diescher........ 701,019
P’ipe, shaft. ete., coupling, 8. L. Diescher.. 701,020
Pipe wrench, I". (. Matteson. . ,06
Pipe wrench, 0. J. Wight... ,
Pitman connection, J. Glenn. 5
I’lanimeter, 1. . Bryan..... NS
Planing machine, J. R. Thomas 701,104
I’lanter, corn, G. W. Brunton. 700,731
Platen shift, & S. Shimer............... 701,095
Playing ball, IX&. Kempshall... 700,942, 700,944
Plow, G. L. Barth....... 701,127
I’low wheel attachment, D. N. Tripp...... 701, 233
Plumb and level, mason’s, A. L. \lcl{o)-

NOld8 .. e e 700,971
Precious metals from their ores, extracting,

J. de Alzugaray ............. 000 701,002
Pressure reducing device, Lombard & Ban-

ning 700,954
Printers’ furniture, . G. Dougher 700,750
Printers’ rollers, device for cen

ANSREEED . s TR, ce selele s ole e el 701,090
Propeller, screw, J. Aegerter............... 701,242
Pruning implement, A. Cross of Albert... 700,901
I’ulp, reducing fibrous material to, C.

oe 701,271
Pump, A. L& Johnson 700, ‘Hl
Pump, 0O. J. Brackney ....... 701,13'.)
Pump, chain, L. A, Brigel...... 700,729
Pump, combined air and

Deetes ........ .. 701,163
Pumping engine, I1. Nielsen. .. TOO,974

Pyroxylin compound, K. Zuhl TOU, 884,
Rail ou(]s, alining, secaring, and Immlmg of,
Della Torre & Banks.......

700,885

700,994
701,160

701,275
701,190
701,251
701,274
701,064
700,721
701,0:33
701,012

700,952
701,225
700,892

701,068
700,997

71,011
700,966
701,013

Rail joint, 1. O. Davis
Railways, automatic signal for
1S ORI Y . R L L LT
Range finder, (. Forbes..................
Reaping machine, J. I Applel
Receptacle for ethyl chlorid, 1.
Reclining chair, I, Mace.............
Refrigerator case, W. II. Awes
Rein holder, J. Granger...................
Rheostat, Brown & Rhine..............
Rowlock, swivel, A, 11, Rollins
Rule, slide, . Thacher...................
Nash  balance, Pickop & Corbin.........
.Nh fastener, R. Williams..........
Nash  ventilator, window, Jacobs. .
.\n\ handle fastening. I0[. . Terrie
Sawmill and planer, E. 5. Wills
Sawing machine, eleetrie, . Partington... 7
ale, . B. Osgood, Jr.o........... ...,
Neale, computing. Al Iayden
Scheol bag, 1. (. Robertson..........
Seore board, J. D. Carter............
Nerew,  hand, Lindstrom & Christiansen.
Scerew or spiral eutting  apparatus, IL
Robingon ......ccocciiiiimeeiraiiii.,
Serew  thread  eutting  tap,  Blackburn &
Porter e
Ncutching or fiber preparing machine,
Pncatal L., . T e el ee .« . s
Seaming machine, double. A, I Wolfe.
Seaming metal sheets, machine for dnnhh-
C. N. Brown o8 e
Seeder, Moehring & A0 o8
Sewing machine cloth guide, S T
Sewing machine spool holder and tension

device, combined, A, L. Jacobs (reissue)
Shade roller bracket, J. J. De Long.. .
Shaft coupling, S 5. Diescher

Shaft coupling, ete.. NS, 2. Diexcher
wuft coupling, spring, (. C. Ilicks,
wmft driving device, Holthaus

Shaving stick, D. T. Kendriek.....

Shelf bracket, adjustable. W, (.

Ships’ eargoes, apparatus for unlo

i Tan 5% . o e s e

Show ease, A, Reinle....... :

Sifter, sand, UL Eberhardt....

Sign. illuminated, C. . Scott..

Signal.  See Automatie signal.  Distress

nal.
Signaling and telephoning 'lnpur'ltue
Grauel ..

(Continued on page 405)

11,996
701,164
701.017
701,018
700,773
701,043
700,947
701,079

700,799
701,222
700,751
700,836

700,912

it costs.

much smaller price. The

JAS. BOSS

Stiffened GOLD

Watch Case

is better protection than a solid gold
case, because of its stiffness and
strength. Better than any other case,
because it will last for 25 years with-
out wearing thin or losing its beauty.
A reputation of 50 years proves the
value of the Jas. Boss Case.

Consult the jeweler. Write us for a booklet.
THE KEYSTONE WATCH CASE COMPANY,
Philadelphla.

The Sign of a Watch Case

This Keystone is the identifying sign of
the best watch case Inade—no matter what
It stands for worth and wear—
for beauty equal to an all-gold case, at a

Stains

from grease, oil, inks,
dyes, paint, otc can
be instantly removed
from the skin by

Stainoff

It is a new preparation, far

superior to soaps or alkaline

products, and will not hurt the

most delicate skin. It is a per-

fect antiseptic, is delicately perfumed
and is absolutely harmless.

Engineers, and all those engaged in the mechan-
ical arte, stenographers, etc., have found in
Stainoff a very welcome friend.

Sold by all stationers, druggists and other dealers
at 25c.astick. A sample, enouzh to last for several
weeks, will he sent postpaid for 10c., or, in return
for the card or address of a retail dealer who is
not handling &tainoff, together with 1bc. a full-
sized stick will be sent you.

Btainoff will keepthe hands soft,clean and white
and a 25¢. stick will outlast 50c. worth
of soap or other preparation.

THE D M. STEWARD MFG. CO.,
SOLE MANUFACTURERS,

107 Chambers 8t., New York Clty.
Factory Chattanoogs, Tenn.

Pusrh the
‘“plate” or lev-
er, it lights.
For all uses
where candles,
L“;rnlgg’rg:l‘; 8;‘% Electric Searchlight.

by mail or express prepaid. EXtra batteries. 35 cents.

New Standard Electric Gas Lighter.
$1.50 each.

(New cells by mail, 40c.
\lone‘v makers for brlght.

HE, Inventor
and Sole Mfr.. 42 Vesey St., New York, N. Y.

Good for one year in any home.
Quantities, ¥16 per hundred.)
people. Agents wanted. WM

2000 Revolutions a ~M|nute !

FAN 1%

Measurement 10 inches.
Throws air equal to any $15
electric fan.

RUNS BY WATER.
Requires but 10 Ibs. water
pressure. Can be connected
in any room or to any spigot.
Fed by {7 inch Hole.
Descriptive Circular free on request.
AGENTS WANTED.
DELAWARE RUBBER COMPANY,

631 Market Street, - Philadelphia, Pa,

FOOT-POWER.
LAUNCH

with
ADJUSTABLE
SEATS.

without saying.
We build to any model specified.

DURAND MFG. CO.,

Sometimes when a man starts a Gasoline Launch he says something.
We also manufacture Gasoline Launches, Canoes (Canadian Model),
'be Launches we carry in stock are the most suitable for our boat motors.

219 South Avenue,

Our Foot-Power Launches go
St. Lawrence Skiffs.
N.

Rochester, Y.

GASOLENE
ENGINES

from 3to 30 H. P.
Satisfaction Guaranteed.
Write for Catalogue 8.

W. HUBBARD
MIDDLETOWN, COMNN.

GASOLINE

ENCINES
Marine & Stationary
from 1-4 to 16 H. P.
A thoroughly satisfactory engine
at a moderate price.
Write for catalogue.
THE CLIFTON MOTOR WORKS,
233 E. Clifton Ave., Cincinnati, O.

du USE GRINDSTONES ?

If 80 we can suppiy you. Ali sizes
= mounted and nnmounted. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. ¥ Ask for catalogue

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

H.

nch Pipe cut off and
Threaded with ease by one
man and a
FORBES

PATENT DIE STOC

Smaller sizes proportionately
easy. Send for Catalogue.

THE CURTIS & CURTIS CO..
6 Garden St,, Bridgeport, Conn

'\Ff‘/'

. 30.
Range ! n.R. & L.

THE STEAM TURBINE; THE STEAM
Engine of Maximum %mphcny und of Highest Ther-
mal Efficiency. By Prof. R. H. Thurston. A valuable
series of articles having cuts of some of the more effi-
cient engines of this type -the Parsons’, De Laval, Dow,
etc; with exhaustive tables civing the result of tests
and much general data on the subject. Contained in
SUPPLEMENT Nos. 1306, 1307 and 1308.  Price 10
cents each, For sale by Munn & Co. and all newsdealers

QUIET RUNNING

is only ONK of the advantages t0
be gained by using

New Process Pinions

instead o f metal pinions. Our cata-
logue will tell you others. Write
forit. WealsomakeMetal Gears.

THE NEW PROCESS RAWHIDE CO., - Syracuse, N. Y.

issued.

motors.
intricate

one.

automobiles.

press prepaid,

PRICE $5.00
$1.00 Monthly

special Offer.—*Self-Pro-
pelled Vehicles” will_be sup-
plied to patrons of Scientific
American on monthly pay-
ments of one dollar. The bonk
aill he delivered, express pre-
- paid, upon wmpr of order
and ome dollar to cover first
payment (see coupon).

BOOK

It contains information not elsewhere ob-
tainable, relating to steam, electric and gasoline
The presentation is such that the most
situations of motor vehicles are
brought down to the comprehension of every-
It is a book most useful and heipful for
owners, operators,
purchasers and all interested in any way in

Order to-day !'!
one dollar and the book will be sent ex-

Theo. Audel & Co.

EDUCATIONAL

PUBLISHERS

63 Fifth Avenue
New York City

A timely book on easy terms of payment, to the Patrons of the

Scientific American.

Self-Propelled Vehicles

By J. E. HOTANS, A.M.
This valuable volume, size 6x8¥, consisting of 45
chapters, 640 pages and 50011111stratlons1ml diagrams,
strongly and handsomely bound in red cloth, 1s just

1902

Date

I accept your
offer toreaders
of SCIENTIFIC

AMERICAN.
inciosed find $1
for first payment
on one copy of
o8 holf-l’ropelled
Vehicles®  (ju
published), the re-
maining #4 [ agree to
remit &1 per month.
Forward book, express
paid, to

repair men, intending

Fill out coupon, enclose

NBIG. scvsssssaasssssssssesne

AdAress....c.coicvnerscascsane .




JuNE %, 1902.

Scientific

American
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24 YEARS

the Standard of
Excellence

ONLY TRUE
SANITARY UNDERWEAR

SPECIAL LIGHT WEIGHTS FOR SUMMER
Illustrated Catalogue Free

16 West 23d Street
155-157 Broadway
504 Fulton Street
230-232Boylston Street
924 Chestnut Street

82 State Street

Agents In all Princlpal Cities

NEW YORK:
BRO{_)KLYN :

L HOLDEN
"REAL ESTATE TRUST BLDG PHILA., PA.

Soue MANUFALTUR[F lCE MACH | N
E SCIENTIFIC AMERICAN SEPT-2.1399.

SEE FIRST

MADE $105 THE FIRST MONTH
writes FRED. BLODGETT, of N. Y. J. L.
BARRICK, of La., writes: “Am making

R

$3.00 to $800 every day I work.” MRS. L.
M. ANDERSON, of Iowa, writes: "I
made SSBO to (‘; ¥y’ Hundreds

. doing hkewxse So can you.
$5.00 to $1000 daily made pla-
ting jewelry, tableware, bicy-
cles, metal goods with gold, sil-
ver, éncl‘(;l :tc hEnox‘mous de-
man e teach you

Tl Write—offer free. FREEI
@. GRAY & CO., Plating Werks, A Miami Bldg., Clncinnati, O

’ dynamos made that give right results.
Write us.

The ]Iobnrt Electrie Mfg., Co.,

I'roy, Ohio.
w E I DRILLING
Machines

Over 70 sizes and styles, for drilling either deep or
shallow wells in any kKind of soil or rock. Mounted
on wheels or on 8ills. With engines or norse powers.
Strong, simple and durable. Any mechanic can
operute them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.

IROQUOIS MACHINE COMPANY
Manufacture under patents

) Improved Universal, Plain, Disc, Face

IGRINDING MACHINES

WIRE DRAWING MACHINERY

150 Nassau Street, NEW YORK U. 8. A.¢

FREDERICK PEARGE

216 WILLIAM STREET
N. Y. CITY

Manufacturer of ELECTRICAL, MECHANICAL
and SCIENTIFIC APPARATUS, Our factory is
equipped with the best up-to-date machinery and tools
We make a specialty of model work for inventors, who
Yave the berefit of assistance from our engineering
dept. Further information on application.

MlLLS FOR ALLMATERIALS.

OUR BUSINESS 15 TO MAKE
MACHINERY FOR GRINDING
GRAIN, CRUSHING ROCKS AND
PULVERIZING ALL HARD SUB-
STANCES. WE HANDLE ALL

TON-SEED T0 ROOTS AND HERBS;
BY AN UNEXCELLED PRO-
CESS. IF YOU WANT

AND STILL SAVE
—~ MONLELY,

YOU WoNT CHANG

DEALWITH US ONCE 2z
ESTIMATES FREELY FURNISHED.

SPROUT, WALDRON & CO.

GE:

twmmwo N 4) MUNCY, Pa.

SJUST PUBLISHED

Practical Pointers
For Patentees

Containing Valuable Information and Advice on
THE SALE OF PATENTS.

An Elucidativn of the Best Methods Employed by the
Most Successful Inventors in Handling Their Inventions.

By F. A. CRESEE, M. E.
152 Pages. Cloth. Price, $1.00.

HIS is the most practical, up-to-date book pub-
lished in the interest of Patantees, setting forth
the best methods employed by the most success-
ful Inventors in handling their patents. It is
written expressily for Patentees by a practical
Inventor, and is based upon the experience of

some of the most successtul Inventors of the day.

It gives exactly that information and advice about
handling patents that should be possessed by every In-
ventor who would achieve success by his ingenuity, and
will save the cost of many expensive oxnenments as
well as much valuable time in realizing from your in-
ventions. It contains no advertisements of any descrip-
tion and is published in the interests of the Patentee
alone, and its only object is to.give him such practical
informati on end advice as will enable himto intelligent-
ly handle his patent successfully, economically and
profitably.

It gives a vast amount of valuable information along
this line that can only be acquired by long, expensive
exéleerlence in realizing from the monopoly afforded by a
patent

gF~Send for Descriptive Circular.
MUNN & CO.,
Publishers, 361 Broadway, New York.

]
"Slgnilllmg apparatus, train, W. A.

— - —

Steady Liéht with Gasoline
S ines.

16 to 300-light dynamos. The only

& B. 8.
vees.s 100,765,
Size, making resin, F. & H. Arledter. 701,125
Skylight opener, G. Bickelhaupt.. .. 701,135
Smoke and cinder conveyer, H. S. Lord.... 700,955
Smoke, fumes, and gases, apparatus for
condensing, W. B. Jackson............ 700,934
Soap container, liquid, L. G. Langstaff. 700,787

Jasnis! ..ol

700,766

Soap press, W. 8. Watson. . 701,113
Soldering machine, can end, II. . Black.. 700,890
Sound signals for mmtic:nl purposes, ap-
paratus for the reception of, K. De
MeulemeeSter .........cc.cceeeeeencennns 701,166
Speed and direction changing mechanism,
B. L 1 G s NI 701,073
Spinning, preparing ftlax fiber for, G. IL
T T A s I B o o At 701,183

Spm}lm%5 splmdlps, knee brake for stoppmg,

701,138

Spittoon, pocket, Buettner & Marx 700,733
Spool machine, II. N. Pierce..... 701,081
Spring clip, J. M. Mays....... 701,068
Stacker, hay, C. Dunham 700,905
Stacker, hay, J. H. Cope..... . 701,257
Stacker, pneumatic straw, J.

(refissi@)] .....ccceeieercnni@®ocancans 11,994
Stacker, wind, M. Glynn.. .. 700,760
Stair routing nmchme B, .. 700,813
Stamp stem, W. S. \IcI\mney ........ .. 701,077
Steam separator, W. . Wray. . 700,880
Steam trap, ]I:ligh & Sngllen 701,035
Stethoscope, binaural, R. C. M. Bowles.... 700,728
Stirrup, L Yearns ...........ciiiiieienenn 700,881
Stitch separating machine, J. B. IHadaway.. 700,913
Stoker, mechanical, W. Fraser........... 701,192
Stopper. See Bottle stopper.

Stove, gas heating, 8. Stewart ... 701,100
Stove heating or cooking attachmer aass

] Y N P PO 700,961
Stove or furnace, heating, D. I'. Winn. 700,874
Street  sweeper, S. Conrath 700,900
Sulfurie anhydrid, making, IL S. Blackmore

(POISSIC) vttt ittt it ie e ennnaann 11,995
Surgical absorbent dressing, R. W. John-

son

700,939
Suspenders,

700,883

i

A. M. Ziegle

Suspenders, IL. T. Hazard.. 700,921
Swage block, B. . Blood.. T 700,724
Switeh and frog, J. S. Perry ”OO,SH
Switch cluster operating device, Hnbhnll 701,269
Syringe, vaginal, C. F. Allen............. 701,124
Tablet machine, W. FreeK. ..o oiieeannenn. 700‘758
Tank heater, J. Strahm. 700,854
Tapping machine, J. W. "Bro wn, 701,143
Telegraph circuit, 111\11t1plo\, L A Me-

(R A R I s 700,800
Telegraph or other circuits, autor 3

switeh for, C. A. Stimpson............ 700,989
Telegraphic and telephonic transmission, sig-

nal for composite, E. 1. Grauel........ 700,911
Telephone system, IT. P. Clausen... 701,152
Tent, F. Bahrmam....... .......c.0ue.. 701,126
Theater chair mirror attachment, II. A,

Northridge .. 700,975
Thill coupling, B. R np .. 701,087
Thill coupling, J. D. Fll“angm .. 701,184
Ticket, railway., J. Goodell....... . 700,761
Tie plate, B. Wolhaupter.......... 700,998
Tipping machine, . G. Dickerson .. 701,260
Tire heater, ITengeveld & Adams... 701,200
Tire inflater, coin controlled, B. S. Moly-

MEUX  _ovioieseooms s oterersioiooinesnooee 700,796
Tire, pneumatic, E. Smith................. 700,840
Tire setting machine, rubber, J. K. Wil-

ITamI SIS e P e L e e e 700,871
Tire setting machines, joint closer for rub-

ber, J. A. Burrows ... 700,805
Tire, en]id rubber vehi 700,837
’l‘m, N. P. Walters.......eo0eeneieaarences 700,861
Toy, musical, G. D. Smith................. 700,986
Toy stop mntmn, mechanical, A. D. Con-

VOPSE i ieeteitiinenitereiiieascenns o 701,155
Traction wheel cleat, . Einfeldt. .. 701,180
Train order box, 1. G. Hoag..... .. 700,928
Trains, moving, C. W. Iornung. . 701,045
Tree protector, A. Ralston................ 700,820
Tree transplanting apparatus, D. Ralston.. 400 821
Tripod, V. K. Holmes......ocveeeeconnaans 1012
Trolley, W. L. Baker............ 701 ,247
Trolley catcher, A. W. Ilam . 700.763
Trolley wheel, T. II. Clark. . 700,899
Trolley wheel, J. Preston......... . 701,085
Truck, boltless cast steel car, W.

TUOMB. .« o oo e cnogenrpsponsasas == = o s o= oo ohleo. 700,992
Truck, car, E. Peckham............ 700,810
Truck loading attachment, hand

LiyNCh cocicromre « » siaroieleie » ss o sonerorel« « ore . 700,960
Turbine, elastie fluid, C. G. Curtis.......... 700,744
Turning and boring apparatus, elliptical

W J. Montreuil. ... ... .. i e 701,217
Typewriter attachment, J. S. Flanders..... 700,755
Typewriter line spacing mechanism, E. S.

Shimer ....... . iiiiiiiiiiiiiinnas cee T01,096
Typewriting clavier, C. Edwards. 700,906
Typewriting machine. J. E. N 700,973
Undergarment, I. Niederauer... 700,801
Valve, balanced, E. B. th/pmeh ..... 700,985
Valve, cylinder relief, A. Spencer......... 700,845
Valve mechanism, ]1,\'<1|~nnli(’. W. F. Cole.. 700,740
Vault, burial, Buren.......cooeon.. 700,734
Vegetable stems, machine for treating, J.

A, Tarote .. ... i i e it 701,057
Vehicle, B. C. TIlicks... 700,926
Vehicle frame, motor, W. A. Crowdus...... 700,902
Vehicle, motor, W. A. (‘m\\"(]us ............ 700,743
Vehicle, mntmY B. C. IHicks. 5

Vehicle, motor, A. C. Krebs......o..o.0uunn
VYehicle snfnty attachment, J. P. Lowe.
Vehicle steering a])pul‘zltus, A W

Veil fastener, W. Bernstein......

Ventilator. See Sash ventilator.

Ventilator flue, T. J. Goodwin...... eeeess 700,762
Vessel, diving, T. IL Hazard.......ceeoe0ee 700,769
Vise, J. Dennis ......... . 701,167
Voting machine, G. L. Iloxie. 700,931
Voting machine, G. W. Laprade..... .. 701,206
Wagon door, mail, W. I. Wansbrough.. . 700,863
Wall tie, C. T. INmMaN...ciiviiriennecanas 700,932
Washing machine, W. C. IF'awkes........... 700,187

Water closet receptacle for railway c
len & McKenzie. ..

700,719
Water purifying apps

700,826

Web controlling mechanism, IL A, “‘ 701,118
Web treating machinery, A. Il. Ray........ 701,221
Welding steel, composition of matter for, C.
Pangborn ... i 700,979
Wheat, machine for removing garlic from,
W2 NLERIGE 2% N . tleleltolelelolels s sllo X = 701,223
Wheel. See Trolley wheel.
Wheel rim, W. S. Harville.......ooveienn. 701,036
Window, A LOFeNZ v e 700,956
Window frame and sash, II. C. Smith 701,097
Wrench. See Cover wrench. Pipe wrench.
Nut wrench,
Wrench, . M. Treglown, Sr......... ... TO1,108
Zinc by electrlysis, apparatus for obtair A
105 R ki I 6 560 660 00 00500000006 aR0 00000 701,216
Zinc by electrolysis, obtaining, L. Mond.... 701,215
DESIGNS.
Badge, J. O’Callahan...................... 35,927
Brooches, scarf pins, or similar articles, or-
namental head for, L. D. Irenot
Picture frame, D. A, Kiteh.
Picture frame, L M. Gould
Spoon, fork, vt( ., Souvenir,

Teapots, ete., ornamental fr "uno fm
penbring

TRADE MARKS.

Beef extracts, bouillon, and beef tea, Cudahy

Packing Cu. ........civeeiecnnacaecaaas 8,339
Bituminous composition or cement, Warren

Brothers Company ............. ,362, 38,363
Butter, Lestrade Bros............ 38,335
Carpet sweepers, Bissell Carpet Sweeper (Co. 38,367
Chocolate chips, IToney Comb Chocolate Chip

CONS BT, siojosoiang:tenesosessionsiais Neoks srareses Hotanaialofole 38,345
(‘lgdlettos, AY Q. Walsh.......ccocecvasnenss 38,347
Coffee, molasses, teas, and spices, New Or-

leans Coffee CO. ......ceveveeeconacecns 38,340
Confectionery, certain n L. Mor-

genthau ........... 38,346
(Corsets, Weingarten Bros. 38,325
Corsets, Birdsey & Somers 38,326
Disinfectants, domestic, “’11 ren Brothers

(L7182 G 000008 E 008600 068 a080a 38,361

(Continued on page 406)

Constructed to shoot Six Different Cartridges,
Adapted for GRIZZLY BEARS & RABBITS.
303 and 30-30 Caliber.

Every Rifle thoroughly guaranteed.
‘Write for new illustrated catalogue A.

SAVAGE ARMS CO., Vtica, N.Y.,U.S.A.

SAVAGE

Only Hammerless Repeat-
ing Rifle in the World.

HIGHEST

Development
of SPORTING RIFLES

Telephones

Each telephone its own Central, one

y movement to call, nothing to turn back.
Saves half your time without using unre-
liable automatic attachments. Orly one
movable part,nothing to get out of order.
The only Central Battery and Central
Coil System inuse. Hspecially desirable
for business plants of tive to twelve
stations, radius of 1,000 feet. Efficiency
guaranteed.

CIENTIFIC AMERICAN equipped.

Office of &

SPENCER ELECTRICAL CO.,
163 Greenwich St., New York.

“The Sharer”

A new foot power that can be applied to
all light machinery. A kick starts the
machine and an occasional kick keeps it
going. Send for our Booklet.
SLOTKIN & PRAGLIN,
145A Mulberry St., New York.

MACHINES FOR ROLLING
SCREW
THREADS.

Any size up to 1'' diameter, 3''
long Four sizes of machines.
§F™ Send for Catalogue.

BLAKE & JOHNSON,
P.0.Bex 7, Waterbury, Conn.

ing toconsumers
ing business in

harness.

Elkhart Carria

We are the largest manufacturers of
vehicles and harness in the world sell-
,and we have been do-

this way for 29 years.

WE HAVE NO AGENTS

but ship anywhere for examination
aranteeing safedelive
outnothingifnotsatisfie
195 styles of vehicles and 65 stylesof
mees (%ur plnces T eplgssent the
cost of material and makin
No. 725. Stanhope with lamps and fenders. one profit. Our ]s,rggfreu ca,tgn'bp
Price $70.00. As good assells for 855.00 more. Shows complete line.

. Youare
. W emake

lus 0.25. CovertWagonwnth,ﬁm
gue Ke]ly rubber tires. Price $110.

Send forit. As fine as sells for §50 more.

ge & Harness Manutacturing Co., Elkhart, Ind.

Glass Water Coolers

ICE AND WATER SEPARATE

NO GERNMS, INSECTS, RUST OR DIRT
WRITE FOR CIRCULAR

APPERT GLASS COMPANY
275 Broadway, New York

The MEDART
SYSTEM

of supplying Boat Building Ma-
terials enables anyone ordinarily
handy with tools, to build boats
of theé highest er at one half
the boat facto price.
Sailing

Freighy
low.  Launch Yachts
and Row Boats.

Send stamp for catalog.

FRED MEDART, 3545 DeKalb St., St. Louis, Mo.

POV VGG GV GV N

Why do by hand, that which

machinery ?

required. No one spending $35.0
ing or whitewashing can afford

A substitute for oil paiut at one-fif
and as cheap as whitewash

preciate your enquiry.

Paint or Whitewash the
Easy-Economical Way

more cheaply, and quickly done by

Hook’s Pneumatic Coating [lachine
Equals Twenty Men With Brushes —
will paint or whitewash in one-tenth the
time it takes by hand, with better results
as to appearance and durability; cleaner
than brush-work; no scaffolds nor ladders

this wonderful labor-saving device.
one can operate it. Figureout the savinginlabor.

« STAY-THERE > PAINT

(Weather-proof and Fire-proof)

Our twenty-four page book tells the tale.

can be

0 for paint-
not to have
Any-

th the cost. Better

We shall ap-

P. B. HOOK, I1-27 Hook BIdg., Hudson, Mich.,U. S. A.

BRENNAN GASOLINE MOTORS
Ot che highest efficiency and latest approved pattern.
hey are safe, sure,
smooth running and
quick to start. En
sure economy of fuel
e and are free from vi-
bration. Builtonthe
four-cycle principle
and have grear dura-
bility. Intwo distinct
types—horizontal for
automobiles, vertical for automobiles and boats.
BRENNAN MFG. CO.. syracuse. N.Y., U.S.A.

HELBY

COLD DRAWN SEAMLESS TUBING.

SHELBY STEEL TUBE CO,,
Pittsburg, Pa.

The “Best” Light

1sa portable 100 candle power lighc cost-
ing only 2 cts. per week. Makes and burns
itsowngas. Brighter than electricity or
acetylene, and cheaper than kerosene. No
Dirt.” No Grease. No Odor. Over 100styles.
Lighted instantly with a match. Every
lamp warranted. Agents Wanted Everywhere.

NTHE ‘“BEST” LIGHT CO.
' 87 E. 5ih Street, CANTON, OHID.

We want to send you
a circular of the

Rich Handy
Drawing Outfit

It is a time saver for the
Draughtsman, and an aid
to the learner.

Circulars free.

Jo. & G. RICH, 125 N. 6th
St., Philadelpbia,Pa., U.S. A,

THE BARWEST COASTER BRAKE

BRAKE FRICTION
Coasts on WANT THE -BES Simple.
SO BUY
Balls. < GS I 9 Pieces.
Write for TH Light.
Circular Guaranteed
Box X. aslerqBrahe Satisfactory.

CO0., 83 Chambers St., New York.
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TUBULAR
DRIVING LAMP.

1’1" is the only perfect one.
I'l' will not blow or jar out.
I'T givesa clear, white light.
I'I' is like an engine head-
highe .
1'l* throws the light straight
ahead from 200 to 800 ft.
IT burns kerosene,
send for bork (free).

R E. DIETZ CO.. 60 Laight Street, New York. €

Mention this paper and ¢:t special discount. S
Q%W —ESTABLISHED 1840.

PATENT PENDING.

The most efficient yet shown. Star Shape, Copper
Tubes, with Copper Tube Core. All the water
isin thin sheets in the points ot the star—air passes in
center of the tubes. Flve tubes 24 inches long, are
sufficient for four horse power engine. Price $12.530.
THE AULTMAN (0., = - = Canton, Ohie.

To Automobile Drivers

I'he construction of a tire helps
or retards vew speed. 1The
moreresilientitisthemorel fe
it has and the more life it pos-
sesses the lon<er it lasts and
the quicker the wheels turn.

G & ) DETACHABLE TIRES
have the highest degree of re-
siliency. They are made of the
best materials and construct-
ed so as to leave the greater
part of the tire surface free.
Neither cement nor lugs are
necessary. kree descriptive catalogue on application.

G & J TIRE CO., INDIANAPOLIS, U. S. A,

Ashesto-Metallic Packings

SHEETING, GASKETS,
TAPE and

an
PISTON PACKINGS.
Will stand the highest
steam pressure.

and price list,

= CV.IRAINER H¥G.CO.
~— 88 Peaur! St.,
Boston, U. 8, A.

= GAS™™)
{. PAT. APPLIED FOR ')
. ROCHESTER 3

REGAS

Toe Clip Cover

Are made of rubber, can be
fitted to any clip of ordinary
design. Makes pedaling casy
and protects the shoes. Scnt
DY mail, postpaiq, for 25 cents
per pair.

REGAS VEHICLE CO.,
82 Main St., Rochester, N. Y.

, .
Patton’s Sun Proof Pain
keep the house sound and beautiful. Un-
necessary to paint often. Guaranteed 5 years.
Advi e on painting problems and book free.

; 227 Lake Bt., Milwaukee,

PATTON PAINT COMPANY 1
Wis.

Disinfectants, liquid, Fiske Brothers Refin-
ing Co. 38,3
Electric switches,
I'abrics, certain named, G.
Itabrics, cotton, Elmenhorst & Co...

L B8
38,328 to 3K,330

I'ishing tackle, certain named, Henry DMil-
ward & SONS.......ciiiirenenaaas eeees 38,323
Game, Cincinnati Game Company. 38,321
(rolf Dballs, “‘Sanitas” Company......... .. 38,822
Groeers’  sundries,  certain named, w,
Merrall & Condit .....ooiviiiiiiianen.,
Grocery supplies, certain named, C.
hEE] (GO0 orer: % yetereratetetolec slbeleleloRollelelo el 38,33

Gum, chewing, New York Vending  Machine
g

IToogerwert
Jewelry, certain namced, Arnold B. Clover
(00 5006000003000608000003008000.0 0na° © JOaD B

La g]'i})po and l\'id]}ey cure, G. B. Mayberry. :

Leather, H. Rice
Lime, plaster, and cement, 'Toledo Builders’
Supply Co. cviiiiii i ittt
Liniment, A. G. Groblewski ....
Liniment, P. Satalia ............c00cieuio.. ¥
Machines, certain named, DBaush Machine
Tool Company .........cc.eeeeanrencans 38,370
Medical compound for surgical, gynecologi-
cal, and obstetrical use, J. F. Christen. 38,351

Mosquito and fly repellents and insect-exter-
minators, Presto Manufacturing Com-
IS B 0000000000000 oG 80830800500 50083

Taint forr galvanized iron,

Paste, C. B. Forsyth....

Perfumery, soap, and f
Ghabryel SB0Ihe 0

Poultry keepers

38,366

0.
Remedies,

external,

DADY S o e s TR e REE e 38,353
Remedies for certain named diseases, T. N.

Kenyon 38,348
Remedy for certain named dise

A. B. ShOrman . ....oeiuinreenenneennnns 3K,349
Remedy for skin diseases, external, Blan-

@RI S S 6 A0 660000000000 GAE HE onooao 38,352
Roofing slate, Amervie Rangor Slate Com-

pany. . ... . LN L R L . 38,371
Roofing slate, Star Slate Company......... 372
Rubber footwear, Foot, Schulze & Compan 32
Salve, Gross Bros. ....... ... i iiiiiiea.. b 7
Sewing machines and attachments, W. A.

Chinpman ........ccieeiieennnens 0ao0oo 88 38,368
Soap, Kirk Bros. & Company.... 38,342
Vermin destroyers, A. Nathan.. 38,360
Yarns, A. O. Meyercececeeeeesosossasssecesss 38,331

LABELS.

“Camden Pure Wheat Starch Unchemiealed,”
for wheat starch, Camden & I’hiladelphia

Soap Company 9,172
“Castro Portuondo

3 il 006000000000900009000000000000g 9,169
“‘Cedarine Ointment,’”’ for ointment,

Hungerford & 9,165
‘‘Chilian Eye Balm,” for eye letion, A. B.

Cooling and G. W. Cole................. 9,164
‘‘Crescent Silk Velvet,” for velvet, R. A.

Hays ... . . e 9,160
“Belipse Hair Tonic,”” for hair tonic, F.

Baner .. .. ... ... e e o oo 9,162
“El1 Fumeros,”” for cigars, American Litho-

graphic Company ................ 9,167, 9,168
““Millionaires Club,”” for whisky, I. Mans-

(TS 000080060089360030030003000 9,170
*‘Owens’ Fragrant Cream,”’ for a toilet

preparation, J. C. Owens......ecvun.n. 9,162
“Resorcinol,”” for an ointment. F. Dohmen

ECOMPANY .o ceialo s sis gonsio s s aesioie s e osles 9,166
“Schaefer’s. Rlood Turifier,” for medicine.

E. B. Reeber....ccoeeeecsosnceconcannns 9,161
““Worcester Quick Freezing Ice Cream Salt

for sait, Worcester Salt COveveveonnnnn.. 9,171
“XXX Ilygienic Soap,” for soap, Camden &

Philadelphia Soap Company..... 80000000 . 9,173

PRINTS.

“Atwood Suspender,’’ for suspenders, Atwood

Suspender Co. ... 507
“Climax.”” for nose guavds, D. W. Tait. 508
“Darmstadt German Food,”” for foods, Da

stadt German Feod Company........... 510
“Meier & Schukneeht.”” for trunks, grips, and

valises, Meier & Schuknecht............ 509
“Men’s Apparel,”” for men’s apparel, W. C

(110 o S8 Gl o 06 0 e 6 S 0086 0 0000 0 S 506
““Yale Violets forr the Breath,”” for a breath

perfume, Graham Drug Co...oveuv... 11

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going  list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

Tubular Steel Wheels

... for ...

AUTOMOBILES

AMERICAN TUBULAR WHEEL CO.

Dept. C. Pittsburg, Pa.

Scientific American

1876—1902

15,000 Valuable Papers

JUST PVUBLISHED.

LARGE edition of this new cata-
logue now ready for distribution.
Thousands of new papers are

listed in it, bringing it up to date. Sixty
three-column pages. Copies will be
mailed free to any address in the world
on receipt of request. All Supplements
listed in catalogue can be supplied for
ten cents each.

MUNN & CO.,
Pubhlishers, 361 Broadwav, New Yark,

NEW BOOKS, ETC.

AuToMoBILES. By James E. Homans,
AM. New York: Theo. Audel &
Co. 1902. 632 pp. 500 illustrations

and diagrams. Price $5.

This is one of the most comprehensive works
on the subject that has yet been published by
an American. It is thoroughly practical and
is written in an interesting, untechnical style,
quite comprehensible by the novice. The book
covers the whole subject, as far as the three
powers in use to-day—steam, electricity and
gasolene—are concerned, the descriptions of the
method of operation of the three types of
motors used being especially lucid. After
brief prefatory historical data concerning early
steam and gasolene carriages, the author gives
a description of the modern examples of these

types, their construction and various parts.
(‘hapters on running gears, wheels, tires,
brakes, etc., contain much valuable informa-

tion for any one building a carriage or about
to purchase one, as do also the excellent de-
scriptions of the various types of carbureters
for gasolene motors, and burners and boilers
for steam, which are found upon its pages.

THE AMERICAN ANNUAL OF PHOTOGRAPIY
AND ProTocRAPHIC TIMES ALMANAC
FOR 1902. New York: The Scovill &
Adams Company. 1902. Pp. 347, 7L
Price 75 cents.

The present number of the Annual shows
the progress which has been made in photog-
raphy during the past year. There have
been no remarkable discoveries and no great
changes in processes. The illustrations are
many and varied, but do not represent any
particular school of photography. We notice
one very good print in the three-color process,
which seems to be gaining in popularity., The
articles treat of many subjects of interest to
the amateur photegrapher. Altogether, the
Annual is a very attractive and Instructive

number.

Ghe Best Thing on Wheels

ALL ROADS ARE ALIKE TO

O6/e OLDSMOBILE

RUNS EVERYWHERE

Nothing to Watch but the Road Ahead.
illustrates and describes it in detail.
RIGHT

DETROIT, MICH,

Our new red catalog

THE PRICE IS
OLDS MOTOR WORKS,

aai ~—_—
"OET THE GENUINE

UNCTUREPRO
E AL X

GE SURE TIRE IS BRANDED WITH AN. Anruﬁnon IN nl;n OTHERS N 3:‘%"':[1:%% i
¢_cuananTeep NO OTHER TIRE
B les,n/e

m NOW $ 4 '
~ Z ONLY S¢™= PER PAIR
' THi8 OFFER 13 WITHOUT i) JoaoverTise quick, EXPRESS
PARALLEL AND IS LIMITED PREPAID wreN casn acconmnies oroek oty f§
#ILL SEND.COD, SUBJECT TO EXAM KU INATION ANYWHERE.NQ DEPOSIT REOUIRED

IMADE IN ALL SIZES.CATALOGUE FREE WITH KEY &

THE VIM COMPANY, S St CHICAGO |
SR P, e
Mention SCIENTIFIC AMERICAN,

O O ¢~ —

National Electric Vehicles

are for thcse who take no
pleasure in mechanical la-
bor. Started and kept in
motion without worry or
tinkering. Simple, noise-
less, graceful. The most
practical automobile for
business orpleasure. Easily
controlled by man,woman or child. Writeforcataloge

NATIONAL VEHICLE €0, 900 E,22nd'St, Indianapolis, Ind,

Crestmobile

PRICE $550

e
Simple and Oomfortable.
A
CREST MF6&. CO.
Cambridge, Mass.

GAS OR GASOLINE ENGINES

For Stationary Use Only.

The “ PEERLESS?” and * %‘ANDEM 2
Unexcelled for Economy and Regulation. ¢ to 60 H. P.
Write us for Catalog. Northern Engineering
Werks, 641 Atwater Street, Detroit, Mich.

i

depends on the careful treatment of it.
Nothing so reduces the wear and tear
and aids it in smoothly running as

Dixon's Pure-Flake Graphite

This ubricant reduces the chance of
breakage, prev nts much delay, is not
affected by heat r cold, by acids or
alkalies Tt is sold regularly wherever
once tried. Write for booklet . . .

JOSEPH DIXON CRUCIBLE Co.
Jersey City, Ne Jo
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Hon. ROBERT R. HITT
Congressman from Illinois, Chairman of the Com-
mittee on Foreign Affairs, was the stenographer who
reported the Lincoln-Douglas debate.
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aid the Steam Engine, Machinery, etc.; a Catalogue of
Buoks on Sanitary Science, Gus Fitting, Plumbing, ete.,
and our other Catalogues and Circulars, the whole covering
every branch of Science applied to the Avts, sent free and
free ?f postage to anyone in any part of the world who
will furnish..his address.
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HIN1TS TO CORRLESPONDENTS.

For ten years we have
been training ambitious
men and women to be
specialists—to fill posi-
tions and to earn sala-
ries beyond the reach of
ordinary workers that
lack this special train-
ing. We can do this for

ow if you will write for
information, mention-
ing the subject that in-
7 terests you.

I. C. S. Textbooks
make it easy for busy
people to

LEARN BY MAIL.

Qourses in Mechanical, Steam, S
Electrical, Telephone, e
ivil, and Mining Engin- &
and Foundry Prac-
anical Drawing;
Architecture; Plumbing; Chem-
lstr{" Ornamental Desi n3
Bookkeeping; Stenography; 3
Teaching; English Branches; <
German; Spanish; French.

International
Correspondence Schools,
Box 942 Scranton, Pa.

Names and Address must accompany all letters or
no attention will be paid thereto. 'This is for
our information and not for publication.
References to former articles or answers should give
date of paper and page or number of question.
Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, cach must take
his turn.
uyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.
$Ppecial Written Information on mutters of personal
rather than gencral interest cannot be expected
without remuneration.
cientific American Supplements referred to may be
had at the otffice. 1'rice 10 ceuir each.
Books referred to promptly suppl -1 on receipt of
price.
Minerals sent for examination snould Le distinetly
marked or labeled.

(8617) H. N. Co. ask: Can you fur-
nish us with information in regard to dipping
mall articles in tin (3 tin, 1 lead). A.
for tinning small articles, making them bright
and smooth, we advise an alloy of 2 parts tin
0o 1 part lead. "The articles should be freed
rom grease or oil in an alkali bath. washed
‘lean, and dipped in a solution of muriate of
tine and ammonia, made by dissolving zinc¢ to
saturation in muriatic acid diluted with half
ts bulk of water. Add as much sal ammoniac
s the solution will dissolve. This solution
may be further diluted with water according
o the kind of metal by experience. Then dip
n the melted solder quite hot, so that it will
rip freely. Withdraw slowly and plunge in
lean hot water.

(8618) W. I. W. writes: Referring

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
* CAN | BECOME AN ELEC-
TRICAL ENGINEER 2’

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawing, av vour home by mail.
Tostitute indorsed by Thos. A. Edison and others.
ELECTRICAL ENGINEER INSTITUTE,

Dept. A, 240-242 W, 28d 8t. New York.

what you need to

EARN MORE know to earn inore

in your own business or another. Engineering,
Drafting, Art, Architecture. Mining, Metal-
lurgi; usiness, Stenography, Journalism,
Bookkeeping, etc.

Write for free catalogue 6, with full particulars.
(F~ Special Discounts Now. &1
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y.

Including the United Correspondence Schools and others.

Study in spare time.
We teach you

o an article on page 353 of the May'17 issue
f the SCIENTIFIC AMERICAN, concerning power
ost in flywheels, I beg to offer some sugges-
ions that would Dbetter do away with the
riction of the atmosphere referred to. As
understand it, this wheel is simply a balance
vheel, and is not used as a pulley also. This
eing the case. would it not have been Dbetter
‘0 make an airtight casing inclosing the wheel
entirely, with an airtight joint at the shaft,
nd then pump out the air, creating a vacuum
n which the wheel would revolve without any
atmospheric friction whatever, and the only
added friction would be the slight pressure of
he packing boxes on the shaft. The same plan
‘ould be adopted where the wheel is used as a
bulley also by inclosing both the driving and
lriven pulleys together with the Dbelt in the
irtight case. A. The great difficulty of in-
uring the maintenance of a vacuum in a
arge space would probably prevent the suc-

SUMMER SESSION

NEW YORK UNIVERSITY—1902.

Courses in Chemistry and Physics.

For circularaddress, Registrar,
University Heights, New York City.

Capacity
999,999,999

The
Locke Adder Q7 caenating Mackine

tinlies and Divides and sells for $5.00 (prepaid).
Quickly Pays for Itself.

Simple, Durable and Easily Learned. Booklet Free.

C. E. LOCKE MFG. CO., 256 Walnut St., Kensett, lowa.

: calf graze over,

ess of your plan to incase a driving wheel
n a box from which the air is exhausted.

(8619) A. B. and others: Several of
ur esteemed correspondents call attention to
he fact that we only allow the calf, in the
pbroblem of which we published a solution un-
er Query No. 8606, to graze in one direction ;
but as the inquiry was how much can the
we answer this also. The
alf can graze over three-quarters of a circle
vith 400 feet radius. It can then graze over
i sector on each side of this of almost 60
leg., or two areas each nearly one-sixth of a
ircle of 300 feet radius. Tbere remains a
figure formed by two sides of the Dbarn and
he radii of the last are, 300 feet. Draw a
liagonal of the Dbarn, completing a triangle
with these radii. The length of this diagonal
s found Dby the rule for the right triangle.
t is a little more than 141 feet. The three

TANDARD INDEX CARD CO.
/12 -118 N.Seventt SE. Lhiladephio, Pa.
ECORD, TAB & GUIDE CARDS.
Olain Printed. Ruled £ Accuralely Dre (ul For all
prakes of Cabmels Qually Execuliond Aomplress
waranteed Jad ize Gudes amyNeol Proectons or
Mphabet il Subdvstons "1 us SaMTE Yse

e Wehwee

sides of ‘the triangle are now known, and the
area may be found Dby the rule as follows:
From half the sum of the three sides subtract

pach side severally: multiply together the
half sum and the three remainders. and ex-
ract the square root of the product. ‘I'he area

29
22,

f this triangle is about 500 square feet.
from this take 5,000 square feet, or half the
area of the barn, and add to the remainder the
two circular parts noted above. When the
problem is solved with the aid of trigonom-
ptry. the result is a total of nearly eleven
hcres. No two are likely to obtain exactly the
ame results, since the retention or rejection
f decimals will affect the result. The high-

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

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

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year: four months, $1. Sold by all newsdealers.

MUNN & Co. 261 ereasway. New York

Branch Office. 635 F 8t. Washington. D. C.

st exactness in the result is to be obtained by
employing the methods of the calculus.

(8620) J. H. H. asks: 1. Could No.
wire Dbe used for the secondary coil in
place of No. 307 A. No. 32 wire would be
etter than No. 30 in the secondary of an in-
luction coil. 2. If so, would the same weight
f wire produce a stronger current? A. The
ame weight of No. 32 would make more turns
n the spool and hence give a longer spark
han could be made by No. 30. 3. Could a
0OR-volt incandescent current in the primary
Loil be used with good effect? A. 108 volts
vould be too high a pressure to use in the
rimary of an induction coil. If such a cur-
‘ent is employed, it will be necessary to use
v rheostat or choking coil to cut down the
lurrent taken by the primary. 4. What size
wire should be used to carry the secondary
urrent around a room, to be used in initiatory
work in a lodge? A. A wire of the same size
s the secondary will carry the secondary cur-

o
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T By Any ONE 20-Mile Speed. Special Accident Policy paying S.)O()per
for the pocket—almost for USE]] il -

20 per cent. Grades. { weekqmrlemmty. (,le;nixﬁn allyerthe}a ag
the vest pocKet, at six | |Stationaries, Portables, Sawing Outfits, 100-Mile Gasoline Tank. A0S Thoeallotcather LockettOaae:
’ Hoisters, Engines and Pumps.

800-Mile Water Tank. c Asssl 0‘;;"1",;21;
M 1 FuEL—Gasoline, Gas, Distillat 9001bs. 6. P. A s L 2 R —includi
do“ars’ akes p 1 Ctufes Send f(;;rllllncsteri(;t»;s at;:lqoqu:'ﬁalmg ’?aevl,- Y- ; o - g $3 000

Write for Catalogue.

00

A neV;V folding

: : ¢ il Special Accident Poli 15.00
154 x 2% inches, loads in monals, and State Tour Power Neos. FRIEDMAN AUTOMOBILE CO., e ey, Gortan Sivar Koy T
3 . CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 8 E. Van Buren Street. thcnzo, 1L and Handeome Leather l’ocket Case,
daylight, has a fine men- €5.00 per yenr.

Any person between the ages of sixteen and
sixty-five, in sound physical condition is ac-
cepted.

NO DVES, NO MEDICAL EXAM.
INATION, NO ASSESSMENTS.

Inll cut tlus a{)pllCd.tIOIl and seni to us with

iscus lens, brilliant finder,
automatic shutter—in fact,
has the “KodaKk quality ”’ all

flic.wawthtoush. .~ ¥/ 8 One Man Equals Five

for Class Service, or $.00 for Class 2
No. 0 Folding Pocket Kodak, for pice when it comes to applying paint.shingle stain or white- rs:t'"vl‘ﬁel;“""']'d weSwillirorward=sameRtolyoushy,
tures 154 x 2% inches, e e $6.00 ) wash, if the one man works with PATTON'S AEREO-

PAINTER. It paysfor itself right away if used for interior
Transparent Film Carlrldge. 12 ex- 5 whitewashing of factories and exterior painting of large

posures, 15§ x 2%, . . 2 warehouses and outbuildings. Requires no more paint
Do., 6 exposures, = = « « = .15 than hand painting. Does good work. Use the

EASTMAN KODAK CO.

L]
Cotaloryel freclatlihe Rochester, N. Y. / : Ai. A e re 0 - P al nte r

e for applying TOR-ON shingle stain and you have a com-
$4,000.00 i prizes for Kodak and Brownie Pictures. 3 3 e bination of efficiency and economy that cannot be beaten.
* ] Circular on application.

PITTSBURGH PLATE GLASS CO0., General Distributers,

IE ID‘K ' PATTON PAINT CO., 227 Lake St., Milwaukee, Wis.

APPLICATION.

| hereby apply for Registry and Accident
Insurance, and for that purpose make the fol-
lowing statement :

Helght

Beneficiary Relationship

| have never had fits or disorders of the
braln, and am in whole and sound condition
mentally and physically, except as hereln stated

cnnh
ooon.l Cwiar

aco 1012 N.CANAL ST.
CHICAGO ILL.USA

RlVETT LATHE

] No up-to-date manufacturer can
afford to do without it.

: GOLD MEDAL
AT THE PAN-AMERICAN EXPOSITION.
&F"Send for Catalog..&1
Faneuil Watch Tool Company,
BRIGHTON, BOSTON, MASS., U.S. A.

(sign here)

PATENT AERIAL

WIRE ROPE TRAMWAY

For Transportation of Ore, Coal, Dirt, Timber, etc. (Trade Mark R,,g,ml, 5

Perfect Grip Clip. Absolutely Safe Loads Automancally Unloads Automatically.
Operated by One Man. Cost of Maintenance Low. Capacity Largest Obtainable.

A. LESCHEN & SONS ROPE COMPANY. »iin S reet st touis, Mo.

Brancs omess, TR SIS N Lok G - X SEws s
ranc ces, {137 Lake Stree icago, ..
85 Bremout Street San Fslg'ancmco. Cal. wW JESSOP & SO JOHN ST. NEW YORK

MONEY REFUNDED IF NOT SATISFACTORY.

Agencies in ail Principal Cities.
For Agency and Territory, address Home Office.






