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DRAWBRIDGE PROTECTION,

The finding of the coroner’s jury in the accident at
Atlantic City drawbridge, in which fifty-seven lives
were lost, has laid the blame upon the bridge tender,
whose duty it was to make certain that everything
was in proper order before giving the signal that the
bridge was clear for the passage of the train. The sig-
nal was given; but the evidence showed that the tracks
were not in proper adjustment. A rail end on the
draw had failed to settle into proper alinement with
the abutting rail on the approach, and its end was
still in the raised position facing the oncoming train
as the latter passed on to the draw. The coroner’s
jury evidently accepted the testimony of one of the
experts, who stated that he found evidence that this
projecting rail was caught by the pilot, and that it
had struck a glancing blow upon the leading truck,
which had been sufficient to derail it. We notice,
moreover, that although the bridge was provided with
outside wooden guard rails, the customary steel guard
rails on the inside of the tracks had not been laid down.
This was a most fatal omission; for had they been in
place, the derailed train would probably never have
left the bridge.

This deplorable accident raises again the question
as to how far safety of railroad travel is to be sacri-
ficed to its speed. In the early days of railroading,
it was an invariable rule that trains should come to
a full stop on approaching a drawbridge, and not pro-
ceed until they had received the signal to go ahead
from the bridge tender. This arrangement permits of
plenty of time for a thorough examination of the
drawbridge, and is a safeguard against hasty and care-
less inspection; but on the other hand, it involves an
additional delay, which the operating department is
reluctant to grant in these days, when the demand
for high speed is becoming so universal and impera-
tive.

—_————— el @ P ——————————

THE BEHR MONO-RAIL IN BROOKLYN.

At a hearing held last week by the Committee on
Plans of the Rapid Transit Commission, plans were
presented for the construction of a Rapid Transit
Railroad on Long Island, to be built upon the Behr
mono-rail system. The members of the commission
gave the proposal an extended hearing, and seemed to
regard it with considerable favor. If the plans should
be adopted, Greater New York will possess the first
mono-rail system to be built and operated in this
country. It. was proposed to the Board that a fran-
chise be granted for the building of an elevated line
from the Atlantic Avenue ferry in Brooklyn to Coney
Island. Mr. Behr stated to the commission that the
road could be built within twelve months of the sign-
ing of the contract, and that the system would imme-
diately relieve the Brooklyn Bridge to the extent of
accommodating about 45,000 people during each rush
hour. )

As explained to the Rapid Transit Board, it was pro-
posed to use a special design of car, capable of ac-
commodating 170 seated and 80 standing passengers,
and the offer was made to guarantee an average speed
of 656 miles an hour including stops. Because of the
peculiar construction of the track and cars, includ\ing
the essential fact that the center of gravity of the cars
would be below their point of support, it would be
possible to make use of speeds of over 100 miles an
hour between stops. The road is estimated to cost
approximately $170,000 per mile, and the estimated
cost of the cars, which are of exceptional size, is
$45,000 each. The rail is six feet above the roadbed,
and on account of the low center of gravity referred to
the danger of derailment on curves is eliminated. A
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mono-rail system of this type is in operation in Ger-
many, and it is believed that the conditions in Brook-
lyn would be particularly favorable to the successful
operation of the road.

O
Q-

EXPORTS AND IMPORTS UNDER THE NEW GROUPING.
Under the new grouping adopted by the Department
of Commerce and Labor for the statistics of trade of
the United States, it is made apparent that articles
in a natural state form a steadily increasing share of
our imports, and a steadily decreasing share of our
exports. Conversely, articles upon which labor has
been expended in preparation for consumption form a
steadily decreasing share of the imports and increas-
ing share of the exports. This is proved by an analysis
of our trade from 1870 to 1906. At the beginning of
that period articles in the natural state formed only
26 per cent of the imports; but in 1906 such article«
form 46 per cent of the total; while of the exports,
articles in the natural state formed 68 per cent in 1870,
but had fallen to 39.88 per cent of the whole in 1906.

At the beginning of the present fiscal year, the
Bureau of Statistics adopted a new classification both
of imports and exports. Thirty-six years ago, when
the exports of the United States consisted chiefly of
natural products, the old classification grouped them
according to the source of production, rather than ac-
cording to the condition in which they were exported.
The new grouping divides the articles both of import
and export into six leading classes: Foadstuffs in the
natural state and food animals; crude materials for
manufacturing; foodstuffs partly or wholly prepared
for consumption; manufactures for further use in
manufacturing; and manufactures ready for consump-
tion; while the sixth group includes miscellaneous
articles not falling naturally into any of the five
classes. This new grouping has been applied to the
imports and exports of each year as far back as, and
including, the year 1870, and the analysis of the com-
merce of the United States during that period is of
decided interest as showing the trend of manufacture,
and the changing conditions as affecting our relations
with other trading peoples.

A combination of the first three groups brings into
one large class all articles imported or exported in the
natural state as taken from the farm, forest, or the
mine; while a combination of the last three groups
brings similarly into one class the articles which have
been advanced from their natural state through the
application of labor. In the year 1870 about three-
fourths of the imports were articles upon which labor
had been expended before their importation, in putting
them into condition for use in the United States. By
1880 the proportion had fallen to 64 per cent; in 1890
it was 61 per cent. A decade later it had fallen to 55
per cent, and in 1906 to 54 per cent. In the same in-
tervals the proportion of the imports which came into
the country in the natural state grew from 26 per cent
in 1870 to 36 per cent in 1880; 45 per cent in 1900,
and 46 per cent in 1906. Turning now to the export
side, we find that the proportion of the domestic mer-
chandise sent out of the country in the natural state
decreased from 68 per cent in 1870 to 52 per cent in
1890, and to less than 40 per cent in 1906; while the
proportion of articles manufactured, or upon which
work was done, to the total exports from the country,
rose from 32 per cent in 1870 to over 60 per cent in
1906..

—_— e -—
CAPE TO CAIRO BY RAIL, RIVER, AND LAKE,

The connected and comprehensive description of the
work that has been done and is immediately projected
on the so-called Cape-to-Cairo Railway, which is given
elsewhere in this issue, will satisfy any impartial
reader that this stupendous and romantic dream of
the late Cecil Rhodes is destined to see a very practi-
cal fulfillment.

That this new transcontinental route will not be
“all-rail,” but will include long stretches of transpor-
tation on lake and river, detracts nothing from its
significance, nor, indeed, from its initial usefulness.
For in the early stages of the operaticn of pioneer
routes of this character, time is not the vital consid-
eration which it becomes in the later days when trade
has developed.

At the present writing the line has been built over
2,000 miles north from Cape Town and some 1,500 miles
south from Cairo. With the completion of the 450-
mile section which is now being built northward to
the southern extremity of Lake Tanganyika, there will
remain only 410 miles of railroad to be built in order
to give a continuous rail, river, and lake route from
Cape Town to the Mediterranean.

The length of the line yet to be constructed ex-
tends from the Broken Hill Mine for a distance of
450 miles to Kituta at the southern end of Lake Tan-
ganyika, at which point the sway of the Chartered
Company of South Africa, which is carrying out the
work, terminates. Survey work upon this section is
now in progress, and the line will reach the lake
within the next year and a half. From this point
onward, the original scheme propounded by Cecil
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Rhodes has had to be considerably modified. At the:
time the project was formulated, knowledge concern-
ing the geographical configuration of the country
around Lake Tanganyika was scanty; and subsequent.
exploration has shown that the rugged nature of the
country renders railroad construction well-nigh im-
possible. On the one hand the lake is hemmed in by
towering mountains, to tunnel or climb which would
offer prodigious engineering difficulties, while the ex-
pense entailed could never be recouped. On the other
hand, the lake itself affords a magnificent navigable
waterway throughout its entire length of 400 miles,
and furthermore it is on the direct line of the railroad
to Cairo. Passengers will disembark from the train at
XKituta on the southern shore, and be conveyed by
steamboat to Usambara at the north end of the lake.
Farther north in the same line lies Lake Kivu, separat-
ed by a narrow isthmus, only 90 miles across. This
link offers no difficulties to railroad construction, be-
yond involving a steady climb of 2,000 feet. Lake

Kivu is 60 miles in length and is similarly hemmed

in by precipitous mountains, so that another break in
the line will have tc be made, and the facilities offered
by the waterway adopted.

From Lake Kivu to the Albert Edward Lake is a
further 60 miles with a further rise of 2,000 feet to the
highest point on the route. The country to the east
of this stretch of water is so flat that the waterway
could be dispensed with, and a railroad easily and ad-
vantageously laid from Lake Kivu through a rich,
healthy, and densely-populated country, past the Al-
bert Edward Lake, and down the Semliki Valley to
the southern shore of the Albert Lake—a distance of
220 miles. The Semliki Valley is in Congo territory.
The road, it is true, could be laid through British
territory; but in this event there would be a climb
of 2,000 feet and a sudden descent of 3,000 feet; where-
as by the former route there is no engineering difficulty
before reaching the level of the Albert Lake. Once
this sheet of water is gained, there is a continuous
navigable channel to the Mediterranean by way of the
‘White Nile, except for a stretch between Dufile and
Rejaf, where the river for about 100 miles is broken
by swift rapids. This-distance would have to be span-
ned by another short length of railroad.

There is, however, an alternative route through
Abyssinia, the emperor of which, under the Frontier
Agreement of May, 1902, agreed to extend permissior:
for the construction of the railroad through his do-
minions from the Soudan to Uganda. At that time
the navigable route, via the Nile, was interrupted by
the vast sudd, which obstructed the waterway be-
tween Fashoda and Lake Albert. This has, however,
now been broken up, leaving a perfect fairway. Since
the early part of 1904 a regular service of steamers
has been plying between Rejaf and Khartoum, a dis-
tance of 1,000 miles, and Khartoum is now connected
with Cairo by railroad except for a short distance from
Wady Halfa and Aswan, where the river is again uti-
lized.

It will thus be seen that when the railroad head
reaches Kituta at the southern end of Lake Tangan-
yika (a distance of 450 miles, which has yet to be
covered) there will be a further 410 miles only of rail-
road to be constructed between the chains of lakes,
to give an efficient and combined railroad and water-
way connection between Cape Town and Cairo. The
exact line which the railroad will take of the various
alternative routes at present available has not yet been
determined, but the decision will be made during the
next few months. In seeking to establish a railroad
from the north to the south of the African continent
in a continuous stretch for 6,000 miles, the idea of
Mr. Rhodes was to avoid passengers changing from
boat to train and vice versa, together with the avoid-
ance of breaking bulk in freight, but this disadvantage
could be overcome by the utilization of train ferries
upon the various lakes. At the same time the trans-
shipping of freight necessitated by the changes from
land to water transport constitutes no serious draw-
back to the general utility of the scheme, at least for
the present.

‘When this project was launched, its originator was
not thinking so much of a railroad from north to
south for through direct transport, but of the con-
struction of a railroad backbone through the heart of
the continent, which would offer an incentive to the
development of the interior towns and centers of in-
dustry; moreover, he looked for the ramification of
short-distance railroads both east and west of the
main artery, and this expectation is already being
rapidly fulfilled. Extending from the trans-African
road are several extensions connecting the trunk line
with the coast at various points: Notably those from
Beira on the east coast to Buluwayo, and the Uganda
Railroad from Mombasa to the Victoria Nyanza.
There is also a line some 243 miles in length in course
of construction between the southern end of Lake
Nyassa and M’'Tombi on the Shiré River, whence there
is a steamer service to the seacoast via the Zambesi
River.

Numerous other railroads projected through the
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various foreign colonies lining the Cape to Cairo Rail-
road on either side are being proceeded with, which
will act as feeders to the trans-African trunk rail-
road; and as the country around the various towns
such as Mafeking and Buluwayo is rising in import-
ance and increasing in prosperity, short-distance
roads are being linked up with the main artery in all
directions at such points.

-

PEARY’S “FARTHEST NORTH.”

On July 16, 1905, Commander Peary’s polar steam-
ship, specially designed for Arctic exploration, = left
New York on her quest for the North Pole. She had
a crew of twenty men, under Capt. Bartlett. Com-
mander Peary did not go with the ship from New
York, but joined her later at Sydney, Cape Breton,
where she took on coal and additional supplies. The
‘“Roosevelt” left Sydney on July 26. She was next re-
ported at Domino Run, Labrador, July 29, from which
point she crossed to Greenland. The vessel was next
heard from at Etah, North Greenland. She passed
Cape York August 7, and reached Etah on August 16.
The expedition’s auxiliary steamer, the “Erik,” in the
meantime had visited various settlements in Green-
land and obtained natives and dogs for the explorer
and turned them over to the “Roosevelt” on August
13. At Etah the “Roosevelt” overhauled her machin-
ery, took on board her last supply of coal from the
“Erik” and thence proceeded north with twenty-three
Eskimos and about two hundred dogs.

‘What Commander Peary did and his experiences
during the last year in the frozen North are rather
curtly but tellingly summarized in a communication
received by Herbert L. Bridgman, secretary of the
Peary Arctic Club. The communication follows:
Hopedale, Labrador, via Twillingate, Newfoundland,

November 2.

“Roosevelt” wintered north coast Grant Land, some-
what north “Alert” winter quarters. Went north
with sledges February via Heckla and Columbia. De-
layed by open water between 84 and 85 degrees. Be-
yond 85 six days. Gale disrupted ice, destroyed caches,
cut off communication with supporting bodies and
drifted due east. Reached 87 degrees 6 minutes north
iatitude over ice, drifting steadily eastward. Return-
ing ate eight dogs. Drifted eastward; delayed by open
water; reached north coast of Greenland in straitened
conditions. Killed musk oxen and returned along
Greenland coast to ship. Two supporting parties
driven on north coast Greenland. One rescued by me
in starving condition. After one week recuperation
on “Roosevelt,” sledged west, completing north coast
Grant Land, and reached other land near 100th merid-
ian. Homeward voyage incessant battle with ice,
storms, and headwinds. ‘“Roosevelt” magnificent ice
fighter and sea boat. No deaths or illness in expedi-
tion. PEARY.

The United . States, therefore, holds the record of
“farthest north,” 87 degrees 6 minutes. The Arctic
explorer failed to reach the North Pole, as he had con-
fidently hoped to do with his specially-constructed ves-
sel, the “Roosevelt,” but he penetrated nearer to the
Pole than the Duke of the Abruzzi’s expedition, which
had held the Arctic record, 86 degrees 34 minutes.

The best previous records are:

Duke of Abruzzi, 1900................. 86.34
Fritjof Nansen, 1896................... 86.14
Robert E. Peary, 1902.................. 84.17
A. W. Greely, 1882........ccvvvvnvnnn. 83.24
C. S. Nares, 1876.....coiviiinnnennnn. 83.20
W. E. Parry, 1827.......civuiiinnnnnnn 82.45
C. F. Hall, 1870.......cc0vvurrnrnnennnn 82.11
Julius Payer, 1874.........ccivivinn.n. 82.05
Walter Wellman, 1889................. 82.00

Peary planned to have his headquarters 350 miles
north of Cape Sabine. From that point he intended
to make his actual journey to the pole, a distance of
five hundred miles, across a desert of ice and snow.
This final dash he expected to make in a month or
six weeks from the time he left headquarters.

Peary’s experiences will at least serve to dispose of
Capt. Nares’s views of a paleocrystic sea—views first
formulated after Nares in 1876 had entered the ocean
north of Grant Land, and based on the discovery of
“floebergs” and floe ice as much as thirty miles in area
and often fifty feet thick. It was argued that this
sea, covered with enormously thick ice, was of great
extent, and also that it was a shallow sea, and it was
believed that most of the floes grounded on the bottom.
Because of these formations, thought to be due to the
unmelted accumulation of Arctic snows, this region
of the Arctic Ocean was christened by Nares the
‘“Paleocrystic Sea.” Many of the floes were supposed
to be centuries old. If sledges could be drawn over
these floes, there would be a very stable foundation to
travel over, not likely to float away and leave some
explorer in the lurch who should happen to get be-
tween the paleocrystic ice and the North Pole.

The ice that Peary met was not grounded on the
bottom of the sea, for anchored in this way it could
not have drifted off to the southeast on the persuasion
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of a high wind, giving Peary and his belongings in-
voluntary transportation to Greenland, which was
just where he did not care to go.

We heard early last summer that the winter had
been unusually mild in all parts of the Arctic from
which reports had been received. Peary’s report
seems to show that these conditions prevailed very far
to the north in the American Arctic. This fact may
have had a large influence in disintegrating the Arctic
ice, so that it was more easily broken up by great
windstorms.

Peary, by actual experience, has put an end to this
theory of enormously thick ice covering a large part
of the Arctic Sea, to the north of America. He found
the ordinary floe ice thick, but not ancient.

The ice of the sea to the north of Grant Land is no
more stable than it is to the north of Asia and Europe,
where the “Fram” drifted for many hundreds of miles
to the northwest and where Capt. Cagni, of the Ab-
ruzzi expedition, drifted some sixty miles to the west
when he was. trying to make a straight road back to
camp after reaching his highest north,

The failure of the ice in the American Arctic Ocean
to afford a more or less stable highway fo'r a sledge
expedition to the North Pole will probably destroy the
last illusions as to the advantages offered by polar
ice anywhere for sledge travel poleward. The Ameri-
can Arctic sea ice had not been fully tested in this
respect until Peary went on this last journey.

The ice was broken up into big and little islands
and was floating off to the southeast.

Peary achieved the highest north in spite of the fact
that in the long run the ice as a sledge route failed
him utterly as a route to the pole.

=t P —
BREAKFAST FOODS.

There is such a bewildering variety of cereal break-
fast foods on the market, with such differences in ap-
pearance, taste, and claims to nutritive value, that it
is hard to make an intelligent choice between them.
For that reason the bulletin by Dr. Charles D. Woods
and Prof. Harry Snyder recently issued by the Depart-
ment of Agriculture should prove of interest. True
economy here, as with other kinds of food, depends
upon the amount of digestible nutrients which can be
obtained for a given sum of money.

Of the five cereals most commonly used for break-
fast foods, oats contain perhaps the largest quantities
of the important nutrients, with a fairly low propor-
tion of crude fiber. Wheat ranks very close to oats
in all respects, however, and even when prepared with
the bran is freer from crude fiber. Many persons con-
sider that the bran contains so much protein and de-
sirable mineral matters that it should be retained in
spite of the crude fiber which it contains. Digestion
experiments indicate, however, that the crude fiber
makes the whole material so much less digestible that
more protein is actually available to the body when
the bran is excluded. Moreover, the ordinary mixed
diet probably furnishes all the mineral matters which
the healthy body needs, so bran is not needed for this
purpose. The bran-containing preparations should be
avoided by persons of weak digestion, but are often
useful in cases of constipation. Such differences are,
however, too small to be of importance to normal,
healthy persons, and all the ordinary varieties of
breakfast cereals are wholesome. Individual taste
must determine which are most palatable. Appear-
ance, palatability, and relative cost will always and
rightly be important features in the selection of all
these cereal breakfast foods. Corn and its prepara-
tions are rich in carbohydrates and fat, but are slight-
ly iess digestible than the other cereals. Rice is poor
in protein, but remarkably free from crude fiber, and
consequently furnishes a large proportion of digesti-
ble carbohydrates. Barley contains a fair proportion
of nutrients and is moderately digestible. All these
differences in composition and digestibility are com-
paratively slight and may be disregarded by healthy
persons living on the ordinary mixed diet.

Thoroughness of cooking is a factor which has a
bearing upon digestibility. It not only makes the
cereals more palatable, but also breaks down the walls of
indigestible cellulose which surround the starch gran-
ules and other nutrients and produces other changes
so that the digestive juices can work on the nutritive
ingredients more effectively. Poorly-cooked cereal.
are less palatable than the same dishes well cooked
and may cause indigestion and be really harmful.
‘When the partially cooked preparations are used care
should be taken to insure sufficient recooking before
serving. The majority of the ready-to-eat brands are
apparently thoroughly cooked.

In choosing between the various breakfast foods it
must be remembered that a novel appearance and a
quasi-scientific name do not necessarily represent any
unusual food value. Unless something is added during
the process of manufacture, all brands must have just
about the same composition as the cereals from which
they are made, as manipulation cannot increase the
amount of food matérial, though it may modify its
appearance and flavor. As far as the claims to pre-
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digestlon are concerned, it is safest to assume that in
at least the majority of cases the goods do not con-
tain a much larger proportion of soluble—i. e., par-
tially digested—starch than any thoroughly cooked
Fortunately, the matter is of little importance
to healthy persons, since they are probably better off
for doing their own normal work of digestion. If
any one is so ill as to need predigested food, he should
depend upon the professional advice of a competent
physician in selecting it. The predigested and malted
cereals should be judged by the same standards as the
others.

It should not be forgotten that breakfast cereals of
all sorts are usually free from harmful adulterants
and that, especially in the case of package goods, they
reach the consumer in a clean, fresh condition.

The investigations made at the agricultural experi-
ment stations have thus far failed to discover any
uniform relation between price and nutritive value.
The retail prices of breakfast cereals run all the way
from 3 cents a pound for some of the plain meals sold
in bulk to 15 cents or more for some of the ready-to-
eat brands. The proportion of nutrients supplied,
pound for pound, does not differ greatly. The par-
tially cooked brands, usually medium priced, are cer-
tainly easier to prepare than the raw grajns and may
be more truly economical in households where time,
labor, and fuel are scarce. In general, the ready-to-
eat brands are higher in price than the partially
cooked goods, though they have practically the same
nutritive value, pound for pound, as other classes of
cereal breakfast foods. The extent to which they
should be used for their special flavor and the variety
they give to the diet must be decided according to
individual circumstances. It is only fair to add, how-
ever, that, whatever the relative food values of malted
and unmalted foods, the cost of the former to the
manufacturer is greater, and the increased price is
to this extent justified.

In the selection of cereal breakfast foods the con-
sumer may be guided by the results of analyses of dis-
interested chemists, by the digestibility as determined
by actual tests, by cost, by taste, by economy, or by
the observed effects of the goods upon individuals. It
seems fair to conclude that the chemical composition,
considered in connection with digestibility and -cost,
furnishes a satisfactory guide for selection, due at-
tention being paid to palatability and individual pref-
erences.

All things considered, the cereal breakfast foods as
a class are nutritious, convenient, and reasonably
economical foods and worthy of an important place in
the diet when judiciously combined with other foods.
e O - e

THE CURRENT SUPPLEMENT.

A description of the mastless steamer ‘“Teucer” for
freight-carrying traffic opens the current SUPPLEMENT,
No. 1611. Teeming with wholesome advice is Presi-
dent Alexander C. Humphreys’s address on the engi-
neer as a citizen. Mr. C. F. Jenkin discourses illumi-
natingly on the advent of single-phase electric trac-
tion. A new process for electrically depositing copper
has been invented by Mr. Sherard Cowper-Coles, a
well-known English metallurgical chemist. A full de-
scription of his process is published in the current
SUPPLEMENT, accompanied by clear illustrations. Prof.
R. S. Hutton gives a very excellent account of recent
inventions in the electrical metallurgy of iron and
steel. Mr. H. P. Fairchild takes up Shop Photography
as his subject. A good description is given of how
platinum is mined in Russia. Most valuable to the
alcohol producer is Dr. H. W. Wiley’s excellent discus-
sion of the sources of industrial alcohol.” ‘“Coal Mine
Explosions: Their Causes, Prevention, and Methods of
Rescue,” is the subject of a very clear article. Mr.
Richard Schelies writes on some experiments with a
beating-wing flying machine of his own invention.
The work of the Weather Bureau and its relation to
transportation is outlined by Mr. Edward H. Bowie.

-

THE NUMBER OF WORDS AND LETTERS IN THE BIBLF,

The number of words in the Bible and the number
of letters was ascertained in three years’ work of a
painstaking compiler and given to the world in
Horne’s “Introduction to the Study of the Scriptures.”
The figures refer to the King James version:

Old New

Testament. Testament. Total.

Books .............. ] 39 27 66
Chapters ........... 929 260 1,189
Verses ..........0.. 33,214 7,959 41,173
Words .......c.v.n.. 593,498 181,253 774,751
Letters ............. 2,728,100 838,380 3,666,480
The similar record for the Apocrypha is: Books,

14; chapters, 183: verses, 6,031; words, 125,185: let-
ters, 1,063,876. Similar statistics are the following:
The middle line is found in II. Chronicles, iv., 16. The
middle verse is Psalms, cxviii.,, 8; the middle chap-
ter is Psalms cxvii,, and that is the shortest chap-
ter as welll. The shortest verse is John, xi., 35 The
longest verse is Esther, viii, 9. In Ezra, vii., 21 occur
all the letters of the alphabet save j.
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A PREHISTORIC BURIAL GROUND.
BY HAKOLD J. SHEPSTONE,

In anthropological circles considerable interest is
heing manifested in the ancient burial ground at
Harlyn Bay, a little seaside resort on the north coast
of Cornwall, England. Here a wonderful collection
of prehistoric remains has been unearthed, the finest
collection in fact ever discovered in any one spot in
the whole of Great Britain.

In August, 1900, a private gentleman, Mr. Reddie
Mallett, attracted by the quiet beauty of the spot—
for at that time Harlyn Bay was almost unknown—
purchased some three acres of land here for the erec-
tion of a dwelling house. During
the work of digging for foundations
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merely pieces of sea-washed rubble. No such relics are
to be found in the beach, however, although if they
were, the fact would be but parallel to the frequent
occurrence of abraded neolithic flakes that have been
found in other parts of Great Britain, in the neigh-
borhood of Lowestoft, for instance, and other places.
But one has to remember this fact, that the sand in the
immediate neighborhood of Harlyn Bay is composed of
comminuted shell-fragments, in themselves too soft to
grind slate into “implements” with well-developed
edges, even if such irresponsible agencies as sand
grains could do so. Then some of the slate fragments
found in the graves—for they have been discovered both

NovemBER 17, 1906.

men was about 5 feet 415 inches, or 1,635 millimeters,
and that of the women, 5 feet 114 inches, or 1,560
millimeters.

More interesting than the museum is the burial
ground, which has the appearance of an untidy garden,
with here and there a number of glass-covered cases.
It is through these that one can inspect the cists or
tombs with the skeletons in them. There are some six
in all, some containing only one skeleton, and others
two and more. They are in a sitting posture, with
the knees almost up to the head, and the hands crossed
or pointing up or down. In every instance the graves
are in straight lines, one head to another, all running

toward the north or south. There
were many lines of graves side by

and prospecting for water, a slate
cist, or tomb, was unearthed at a
depth of about fifteen feet, and
therein was found an interment
with characteristic ornaments and
implements of a very early stage
of civilization. Mr. Mallett at once
communicated . with various anti-
quarian bodies, and within a short
time an influential committee was
formed. They examined the ground,
and were not long in discovering
that the site was nothing less than
a very ancient burial ground of the
neolithic or bronze age.

Funds were raised for carrying
out systematic excavations, which
were conducted under the direction
of the Royal Society of Cornwall.
In all, their excavators opened no
less than one hundred graves, go-
ing down to a depth of 15 feet and
removing no less than 2,000 tons of
blown shell-sand which had accum-
ulated on the spot. The find was
the richest in the number of stone
cists, skeletons, and their accomp-
animents that has ever been dis-

side, about three feet apart. Be-
neath these were other rows of
graves. In every instance, too, the
graves were lined with great slate
slabs. It is not without interest to
note that in one grave the skeletons
are flattened. They must have been
flattened before they were placed
there. That is an indisputable fact.
It is supposed by many that this is
a proof that the people of those
days indulged in human sacrifice.
After the feast or religious rite, the
remains, or rather the bones, of the
sacrificed one were purposely flat-
tened by some heavy instrument
and then interred. Then in an-
other grave the skull is broken in
several places, and the nasal bone
severed by a clean cut across the
front. There are three teeth out of
position projecting through the side
of the left ramus of the lower jaw,
| beneath the normal row of teeth.
This is supposed to show that these
people were in the habit of hasten-
ing the end of a dying person by
killing him either in the grave or

covered in any one spot in the Brit-
ish Isles, and the burial ground
naturally attracted wide attention,
not only in anthropological cir-
cles, but also among the general public. It would seem
too that there are many more treasures yet to be un-
earthed. Only a few weeks ago the present proprietor
of the place, Col. Bellers, discovered .another cist,
while during the spring of this year he has found a
number of ancient slate implements and other relics.
Nearly all the skeletons and the 6bjects found in
or near the graves by the excavators of the Royal In-
stitution of Cornwall were removed to the Truro Mu-
seum, but quite a large number has since been found
and is now to be seen in a specially-equipped museum
cn the spot, while some six cists in the burial ground
have been roofed over with glass, to enable the gen-
eral public as well as anthropologists to view them.
Hence the Harlyn Bay Prehistoric Museum is one of
the quaintest in the United Kingdom, and thousands
from all parts of the country travel to Harlyn to see it.
The Harlyn Bay Museum was founded by the late
proprietor, Mr. Reddie Mallett. In it there are some
twenty cases, as well as a complete cist with a skele-
ton exposed. To describe in detail the various relics
in the cases would occupy too much space. They in-
clude spindles, whorls, rings, bracelets, beads, anrd
brooches found with the skeletons. In addition to the
above there are numerous slate, shell, and flint imple-
ments. At present a prejudice exists in the minds of
some against the belief in the quaint workmanship of
the slate implements, it being urged that they are

The Characteristic Posture of the
Skeletons.

Cists.

inside and outside the cists—are naturally rounded and
smooth, and have been seemingly placed therein be-
cause - of their fanciful forms. Again, some of them
show decided attempts at rude ornamentation, such as
the scratching of lines and even crude designs. That
these flakes are “worked” in many instances there can
be no reasonable doubt, as a glance at their shapes
plainly indicates.

The museum boasts of a number of skulls, bones, a
case of human teeth, etc., as well as the bones of var-
ious animals. At the time of the writer’s visit there
were eleven skulls in the museum, seven of which be-
longed to males, two to females, and of two the sex
was doubtful. They were mostly of fair size and de-
velopment. One skull which the writer measured had
a length of 71 inches and a breadth of 51% inches.
The cranial index in the males taken individually was
70.0, 72.54, 72.69, 76.18, 77.28, 78.61, and 82.22; in the
females it was 73.41 and 76.60 and in the doubtful cases
75.28, and 77.22; the average of the eleven being 75.04,
One could not help noticing the ape-like formation of
the heads. The forehead was low and receding, while
the under jaw was broad and heavy. An examination
of the bones makes it clear that the average stature of
these ancient people was rather low. This is esti-
mated from the length of what are called “the long
bones,” such as the femur, tibia, humerus, radius, and
ulna. It is supposed that the average stature of the

Looking Into One of the Slate-Lined

on the naked rocks by breaking
his head with a stone.

As to the age of these prehistoric
remains, there would seem to be
now no doubt that they belong to the neolithic period,
and anthropologists are virtually agreed that the skele-
tons recently found must have been buried 2,500 years
ago. It may even be earlier still. One popular writer
has stated that the cemetery must have been founded
at the time of King Solomon; but this is mere con-
jecture. Objects found with the skeletons, such as
spindles, rings, bracelets, beads, brooches, etc. were
submitted to Sir John Evans and to Mr. Read, of the
British Museum, London, for their opinion as to their
age, and several of the skulls were sent to the emi-
nent craniologist and anthropologist, Dr. John Beddoe,
F.R.S.,, for a like purpose. All these authorities*are
agreed that the cemetery was no doubt a burial
place of the neolithic age or bronze age. Dr. Beddoe
pointed out that the skulls represented people of a very
old race, and were of a kind which existed before the
rounded head of the bronze people. Only one appeared
to be of a different variety. “As for the date of these
deposits,” wrote Dr. Beddoe in his report, “we may con-
jecture with some confidence that it was after the
Gallo-Belgic and before the Roman conquest”—about
500 B. C. Dr. Beddoe also examined the teeth. He
found the surfaces, particularly in the adults, exces-
sively worn, which shows, he declares, that “these
ancient people fed largely on grain or other coarse
food. This would accord with the conclusion to be
drawn from ' the absence of weapons and of notable

Glass-Covered Cases Placed Over the Cists,

A PREHISTORIC BURIAL GROUND,

Unearthing the Prehistorfc Slate-Lined Graves.
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wounds, that this was a peaceable and sedentary com-
munity, not a nomadic or predatory one.” It is inter-
esting here to note that not a single coin has been
unearthed, which, as Sir John Evans, who made an
exhaustive examination of the implements, said, vir-
tually confirmed the very ancient age of the cemetery.
“The discovery of a single coin,” he declared, “might
have put a different aspect on the matter.”

B

THE CAPE TO CAIRO RAILROAD.

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.
One of the most remarkable railroad enterprises

Scientific American

The scheme was started in 1889. At that time: the
northern terminus of the Cape Colonial railroad sys-
tem was at Kimberley, 647 miles from Cape Town.
Mr. Rhodes decided to start from this point, carrying
the track through the center of the African continent
to link with the Egyptian railroad in the Soudan, and
thus form a continuous track from the Cape to Cairo.
This original scheme, however, has since been con-
siderably modified, because in the interior of the con-
tinent the engineering difficulties that would have to
be surmounted are so prodigious, that a continuous
line could only be carried through those regions at an
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little regard is paid to formation, the location follow-
ing the surface of the ground pretty closely, and the
cross-ties being packed up with a minimum of ballast,
in order to give a moderately smooth running top.
The second section of the road, extending from Vry-
burg to Mafeking, was originally laid with rails of
461, pounds to the yard, but was subsequently relaid
with rails of 60-pound section, in order to correspond
with the standard adopted on the north extension.
For the 492 miles between Mafeking and Buluwayc,
steel Vignoles rails were utilized in 30-foot and 33-foot
lengths, of 60-pound section, connected by fishplates

Temporary Wooden Water Tanks and New
Overhead Cast-Iron Tank of 80,000 Gallons Capacity.

Standard Eight-Coupled Locomotive of

the Cape to Cairo Railway.

———

Typical Double Gangers® Cottages.

The ¢ Train de Luxe,” Zambesi Express, Which Runs Between
Buluwayo and Cape Town, a Distance of 1,736 Miles,

Typical Cutting in the Wankie District, 1,545
Miles From Cape Town.

Type of Bridge Adopted for 50-Foot Spans on the Victoria

Falls Section.

The Luxuriant Country Through Which the Road
Passes After Crossing the Victoria Falls.

Construction Party North of the Zambesi River in Northwestern Rhodesia.
THE CAPE TO CAIRO RAILROAD,

that is at present in process of development is the
construction of the railroad bisecting the African con-
tinent from Cape Town to Cairo. The scheme is rap-
idly approaching completion, from both the southern
and northern termini simultaneously, so that what
was considered purely a dream on the part of Cecil
Rhodes when he first mooted his project gives every
sign of becoming wun fait accompli during the present
generation. The southern road from Cape Town has
already penetrated to the interior of the African con-
tinent, having reached a point about 374 miles north
of the Victoria Falls on the Zambesi River and some
2,014 miles north of Cape Town.

enormous expense, whereas by availing themselves of
the excellent waterways offered by the various lakes
lying in the line of the projected route, and linking
them together with short spans of railroad, a combined
railroad and water artery of communication through
the continent equally efficient can be assured at much
less cost. )

In regard to the character of the roadbed and track,
in view of the fact that rapidity in construction was
insisted upon, the builders were given full liberty to
carry out this phase of operations in the manner
which they considered to be the most desirable to
attain the object in view, In laying the railroad, but

weighing 15 pounds per pair with four bolts to each
joint.

Owing to the ravages of white ants and other ter-
mites, it was found impossible to use wooden cross-
ties. TUnder these circumstances, the rails are laid
upon steel trough cross-ties of the India state pattern,
weighing 6814 pounds each, and numbering 1,940 to
the mile. These ties have been found to answer very
well, and when well packed with ballast afford an ex-
cellent road, which can be easily maintained.

The greatest difficulty that has been encountered in
the course of the constructional work has been the
obtaining of adequate supplies of water., As far as
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possible, water supplies have been established at in-
tervals of 40 miles. As the railway was laid, these
water supplies were pumped into huge wooden reser-
voirs, but as the traffic develops the wooden recep-
tacles are replaced by cast-iron overhead tanks rang-
ing from 20,000 to 30,000 gallons capacity, while con-
crete walls and dams are being constructed across the
waterways, for the purpose of conserving the water
during the dry season. The wet season extends from
November to April, during which period the rainfall
averages 24 inches. After leaving Kimberley, from
which point the transcontinental railway commences,
the road passes over the Vaal River near Fourteen
Streams by a bridge 1,354 feet in length between abut-
ments and built in ten spans of 130 feet in the clear.
The girders are connected at their bases by cross-
girders to form the roadbed, while each pair of main
girders is also connected overhead by four arched
girders. During the Boer war this massive structure
was blown up by the Boers, but was replaced in 1901.

After leaving the Vaal River the line makes a steady
climb to the high plateau of Bechuanaland, which it
traverses at an altitude of 4,000 feet above sea level
to Mafeking. Upon this section no bridges were found
necessary, while the tangents are long and the grades
easy. The ruling gradient is 1.25 per cent uncompen-
sated for curvature, of which latter the maximum is
6 deg. The soil is sandy with granite underlying. The
grass grows luxuriantly and prolifically, the trees
being sparsely dotted over the veldt, which is in-
habited principally by aboriginal natives.

Sixteen miles beyond Mafeking the road passes over
the border of Cape Colony ii. =~ the Bechuanaland
Protectorate, and still rises for a considerable dis-
tance, there being many stiff climbs. The country is
thickly wooded, and on the lower levels the soil is
sandy. After attaining a maximum altitude of 4,400
feet the road drops 1,400 feet to 3,000 feet, at which
level it extends for nearly 300 miles to Buluwayo. On
this section the greatest difficulty confronting the rail-
road engineers has been in respect of water. Supplies
are very scarce, and the reservoirs which have been
established are perforcedly placed at long intervals
apart, and to aggravate matters even these supplies
occasionally fail ‘entirely. The principal waterways
are the Mahalapye, Macloutsi, Shashi, and Tati rivers,
which are quite dry for the greater part of the year,
but which during the wet season run very strongly.

At a point near Plumtree, 419 miles north of Mafe-
king, the railroad passes into southern Rhodesia, and
has now a tortuous. climb to an altitude of 4,400 feet
to Buluwayo, at which level the important town and
capital of Rhodesia is situated. On this last stretch
a greater number of short-span bridges and culverts
have had to be constructed than on any other section
up to this point, while the percentage of curves is
much higher. The curves are generally- of 4 deg.,
while the ruling gradient is 1.25 per cent. Between
Mafeking and Buluwayo the country through which
the road passes is peopled almost entirely by natives,
there being only one white settlement at Francistown,
364 miles from Mafeking, where the government ad-
ministration offices are located, together with a rap-
idly-rising mining and trading community. The rail-
road enters Buluwayo from the west, and after leav-
ing the town falls steadily for 1,200 feet to the Gwaai
River, which is 89 miles distant from Buluwayo. More
sandy and thickly-wooded country is here encountered,
and owing to the peculiar configuration of the ground,
it has been found possible to lay the road in a per-
fectly straight line for a distance of 71 miles toward
the Zambesi River. Still falling between hills and
through thick bush, the Wankie coalfields are at last
reached at the comparatively low level of 2,400 feet.
In the last 50 miles of this section several engineer-
ing difficulties were encountered. Up to this point
the engineers had successfully obviated the necessity
of heavy deep cuttings and high embankments, but in
this stretch such undertakings could not be avoided.
The ruling gradient, however, was still retained at 1.25
per cent with curves of 4 deg. After leaving Wankie
the country rises steadily toward the Zambesi River,
and it was found necessary to increase the ruling
gradient from 1.25 to 2 per cent, though the curves
were easier, being of 6 deg. The summit of the climb
is attained when the watershed of the river is gained,
some 13 miles from the southern bank, and at this
distance the spray of the falls rising to a height of
3,000 feet is plainly discernible. The river station is
just below the falls and about 282 miles north of
Buluwayo, and the gorge is crossed by the single-span
bridge, from which a magnificent broadside view of
the river rushing over a gorge 400 feet in width and
of a similar depth is obtained, the railroad itself being
often immersed in the spray.

At the point where the bridge sweeps across the
gorge the latter is 650 feet in width, and the height
from the rail level to the surface of the water below
in the dry season is 400 feet.

The bridge consists of a single span 500 feet in
length, the arch being 15 feet deep at the center and
105 feet at the springing, while its rise is 90 feet.

Scientific American

From the northern bank of the river the railroad
engineers made their way northward, Kalomo, the
capital of northwestern Rhodesia, 92 miles distant,
being the objective. This part of the undertaking
was especially arduous, as the country was practically
unexplored, and the surveying party some hundred
or more miles in advance of the railroad experienced
terrible privations and hardships. They had to cut
their way through the thickly-wooded country and
dense vegetation. From Kalomo the line wends its
way for a further distance of 282 miles in a north-
easterly direction to the Broken Hill Mine. The tap-
ping of this district will have a decided effect upon
the prosperity of South Africa, since it is unusually
rich in deposits of zinc, lead, and copper, while im-
mediately beyond the land abounds with vast sup
plies of India rubber.
normally rich. In past times there have been taken
out of the hills copper ore in two parallel cuts, one
about 12 feet wide and the other 5 feet in width, and
both cuts rin close together for a distance of 3,000
feet. TUnder the hills are caves of green malachite,
which is also richly impregnated with this mineral.

On this section of the road the engineers carried
out a smart piece of work, which is additionally re-
markable iy view of the fact that native labor is being
exclusively employed. A French railroad engineer,
who had been engaged in constructing railroads in
French West Africa, visited the railroad, and refused
to believe that the road could be laid at the rate of a
mile a day, which is the average speed of construction,
remarking that- half a mile was the maximum. In
order to demonstrate to the French engineer the meth-
ods adopted upon the transcontinental railroad, the
natives set to work and laid a quarter of a mile of
track in twenty minutes, following up this achieve-
ment by completing 53; miles in ten hours.

At the present moment there are over 2,000 miles
of track open for traffic,c and the traveler landing at
Cape Town can proceed to a point 374 miles north of
the Zambesi River without the least delay. There is
a through ?¢rain de luxe, the Zambesi express, which
runs between Cape Town and Buluwayo weekly in
each direction, and is so scheduled as to operate in
conjunction with the arrival and departure of the
mail steamers to England; while upon arrival at Bulu-
wayo there is a train in connection which conveys
passengers and mails northward as far as the road is
open for traffic.

Simultaneously with the construction of the rail-
road, a telegraph line has been erected. This must
not be confused with the transcontinental line, also
inaugurated by Cecil Rhodes, and which is now prac-
tically completed, as the latter follows a different
route from the railroad.

In the original scheme the projector stipulated that
all stations and buildings should at first be regarded
as simply temporary structures, and consequently they
have been constructed of the lightest description and
are of an inexpensive and portable character. Gal-
vanized corrugated iron lined with match boarding
has been largely utilized for this purpose. The wis-
dom of this step has been fully justified, since trade
has in some instances developed at points where station
facilities are not provided in the original plans, while
in other cases the sites selected have proved too un-
healthy. The removal of the buildings has conse-
quently been considerably facilitated, and as the exi-
gencies of the traffic are becoming better known, the
frail structures are being replaced by permanent brick
buildings.

The standard locomotives are of the eight-wheeled
coupled driving wheel type, the drivers being of 4
feet diameter with a leading four-wheeled bogie. The
cylinders are of 1814 inches diameter by 24 inch
stroke. The tubes have a heating surface of 1,184
square feet, and the area of the firebox is 131 square
feet, steam being supplied at a pressure of 180 pounds
per square inch. The total weight of the engine and
tender in working order is 120 tons, and the haulage
capacity 500 tons. The tender capacity is 10 tons of
coal and 27,000 gallons of water. The average fuel
consumption per mile is 64 pounds Wankie coal.

The freight cars employed are of varying types ac-
cording to the nature and volume of the traffic, rang-
ing from small wooden bogie trucks of 25 tons ca-
pacity to steel bogie trucks of 34 tons. The passen-
ger coaches are of the latest type, replete with every

comfort and convenience, carrying first, second, and-

third class passengers. In the last-named coaches
sleeping accommodation is provided for sixty persons.
The average speed of the trains is 30 miles per hour
in the case of passenger and 20 miles per hour for
freight trains. The locomotive workshops and execu-
tive headquarters of the running staff are.established
at Mafeking. The town has been laid upon the latest
lines, and the quarters for the staff are substantial
and comfortable,

The line is being constructed throughout by un-
gkilled native laber, of which a plentiful supply is
available. They are divided into small gangs, each
of which is directed by a white man, and their duties

The copper deposits are ab- -
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comprise plate-laying, excavating, coaling, portering,
and such tasks, the finer work being carried out by
white labor. The natives are paid at a uniform rate
of 50 cents per day, and have been found to be emi-
nently adapted to the work for which they are en-
gaged. The ratio of white tc native employees aver-
ages one to four.
—_— e -—
Profitable Mechanical Invention.—II,
BY THALEON BLAKE, C.E.
(Concluded from page 329.)

Other causes besides the innate tendency of human
ambition to drop substantials to run after big projects,
are responsible for this wasteful divergence of energy.
Among them may be mentioned the fraudulent lists—
I call them fraudulent because all their merits are
more than counterbalanced by the harm they work,
and have wrought, however unconsciously—which un-
scrupulous schemers publish to inveigle the unwary
inventor, and to capture patent fees. Under some
such caption as “Inventions Wanted,” this bait is sent
broadcast. These luring lists all purport to be com-
posed of unsolved machines and other inventions of a
value which must appear almost immense to a man
working for small wages. Some of the inventions
listed are of a doubtful utility, others have a fabu-
lous value assigned them; many are old and some even
unpatentable. This the novice cannot know offhand.

Now and then a bona-fide invention is wanted, and
advertised for, by a responsible company; but gener-
ally, the cash prizes which are offered come from for-
eign governments, and invariably relate to improve-
ments and discoveries valuable to their national in-
dustries. These, however, are very seldom, or never,
enrolled in compilations of any kind, fair to dishonest,
for free distribution to the gullible part of the pub-
licc. In a true sense all inventions are “wanted,” if
needed; otherwise, not. And it is wisdom to assume
that if any invention is really “wanted” badly, it will
not be for a long time. The inventive spirit seems to
be ubiquitous, and its manifestations sleepless, as
wants of this nature are supplied quickly after they
are discovered.

An untold amount of effort has been squandered be-
cause of deceptive lists, as any large employer of me-
chanics can soon verify. Even those devices that, the-
oretically, have a future use may be productive of
much loss of time to experimenters. The man who
can provide the novelty and department stores with
“‘taking” devices, from toys to useful appliances that
win women’s hearts and open their purses—like the
latest wrinkles in skirt, hat, or hair fasteners, or sim-
ilar baubles—is camping on the hot trail of big finan-
cial game.

To what, then, should an inventor, who does not
secure a school training in mechanical engineering,
nor expect to make of inventing a vocation—to what
should he confine his inquisitive attention? The an-
swer to this question conveys the Open Sesame that
unlocks Aladdin’s cave and bares all its treasures. It
is : Give over the discoveries to the scientist, and the
application of them to the technician, and invent along
the line of trade, business, or professional interests, if
with these you are familiar.

Some time ago a civil engineer of my acquaintance
talked to an ingenious workman who had made for
himself a little tool that was superior to any of its
kind known to the hardware trade. It may be said
justly of both, that the civil engineer became inter-
ested in the value of the tool; the workman had not
a thought for its commercial value.

However, the workman had interests, and large
ones. In twenty minutes’ conversation he mentioned
several things on which for days he had racked his
brains. The catalogue of his grandiose conceptions
alone will demonstrate the fertility of ideas which is
so noticeable in our native mechanics. One of them
was an emergency automobile brake, automatic and ab-
solutely infallible; another was a keyboard attachment
for the Italian harp, which did away with picking
the strings; a third was a steering apparatus for a
dirigible balloon, so simple and safe it could be oper-
ated by a child.

The workman grew enthusiastic on each of these in
turn. Yet he had not a word to say for the humble
tool. His brake, keyboard, steering device, may pos-
sess intrinsic worth; but he cannot know that with-
out delay and expense. The little tool does possess
intrinsic merit—but it is so common, so simple, that
he cannot dream of any future for it. It is only a
hand tool! And what is a hand tool in competition
with human flying as an essay in invention for his
talents and energies?—fudge!

There scarcely lives an intelligent human being in
a civilized country who has not some time felt the
need of an improvement in some of the daily used
accessories of life. Improvements in household uten-
sils, appliances for the home and office, novelties for
men’s and women’s personal needs, apparatus for
stores or shops, tools for the various trades, and
mechanical gids for the farmers, are among the most
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paying and easily sold inventions. When once thought
of, their models are easy to construct and test.

In invention, as elsewhere, it is the little things
that count, the little devices that pay, the little nov-
ellies that roll up fat royalties, the little improve-
ments that are the real money-makers. The trouble
is not in the little things, but in the workers who
ignore them.

It is, indeed, axiomatic that, in invention, the sim-
ple things pay best of all. No costly machinery was
needed to model the first return ball, to make the
first metallic shoe-tip, or to construct the little slid-
ing ring that holds the ribs of an umbrella, the re-
movable cake-pan bottom, or the thousand and one
well-known and profitable inventions. No great
amount of training or inventive ability was displayed
in any of these. They were simple, they were easy to
make, they were useful, or they appealed to the pub-
lic’s appetite for novelty. Things sometimes sell for
nce other reason than that they are different or
strange. Mechanically, they may not be one whit bet-
ter than the devices that they temporarily supplant.
But being new, they sell well, and satisfy for a time.

Yes, this “everyday” life is the field, here the har-
vest, here the numerous opportunities ready to hand
for the occasional inventor.

The farm boy starts out, when inventing, by giving
his attention to the time-honored churn. If the old
family churn, unfortunately, has no wheel, he consid-
erately supplies one; if it has but one, he haply adds
two. Very well; the churn is not a bad thing to begin
on, although it is a tremendously poor thing to end
on. The boy is nearer success when he begins with
a tool of whose use he has had experience, than the
mechanic who begins with airships or with mono-~
cycles. And the boy’s experience gains in significance
from the bitterness of it, when he is compelled to
churn though the streams are singing, and the woods
are calling, calling to him. For many are the inven-
tions which are rooted in human  inconvenience or
misfortune. '

Practicability is the keystone that supports the arch
of the inventor’s success. The end to be attained must
ever be in view, and no richness of ability or means
sacrificed where simplicity will do.

The patient, long-suffering hen receives as much
encouragement to add her small quota to the world’s
stock of breakfast food, from the ancient door-knob
that jabs her breastbone and illusively slips around
her goodly trotters, as she could from a fifty-dollar
cut-glass nest egg, engraved with a legendary pedi-
gree of a prize-winning breed of Leghorns. It is pos-
sible to overwork ideas like the churn and the nest
egg. In fact, simplicity, practicability, utility, are the
“tee-y-ties”—the trinity of the inventor’s creed.

To recapitulate: let shop-worn ideas alone; stick to
what you know. Trespass not in those old fields that
have been passed over from the loving care of the
originators to the first modifiers; from the first modi-
fiers to the improvers of detail; from the improvers
of detail (who were the last well-equipped toilers to
conscientiously study them) to the heavy-eyed oxen
and Don Quixotic donkeys. But work in those fields
in which education of whatever degree, or kind, is
available to prompt one to use one’s self—those fields
organic, pregnant with suggestion; those fields that,
because of the personal relation, are to each indi-
vidual always new and always tillable.

And now comes the final example, which sums in
its suggestiveness all the truths to which this display
of word, phrase, sentence, and paragraph has been
tending; a leading example of how each man has
endless opportunities to invent always beside him as
he goes about his daily employment.

The steel drag scraper was not invented by an acad-
emical student. It might have been, of course. Some
philosopher, or scholarly man of books, might have
been ruminating on likely ways to benefit himself, or
to confer blessings on toiling humanity, and incon-
tinently let his intent gaze fall for a moment on the
old-time scraper, and might immediately have seen
the invention complete, pictured to the eye of his
imagination. The great theories and epoch-making
discoveries are mostly to the credit of scholars. Not
so the practical, bread-and-butter inventions, such as
are more apt to put money into empty pockets. Not
so the steel scraper, which was invented by a practical
contractor who had used wooden, iron-edged scrapers,
and had found them to be deficient both in ease of
handling and in wearing qualities. He made an all-
steel scraper, and would have made as well his share
of the snug fortune that eventually came of it, if he
had not, so he always averred and so his fellow-towns-
men generally believed, been unceremoniously, if not
unscrupulously, squeezed out of the patent, and ejected
from the business, by his partner.

Then along came another practical mechanic, who
lived in the same town, and saw this first factory
grow. Himself was likewise innocent of college train-
ing, and all the pomp and pageantry of marshaled
lore. He added wheels to the steel “drag” scraper,
and, literally as well as figuratively, was thus enabled
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to ride from poverty to a comfortable financial inde-
pendence.

This is not written with the intention of discredit-
ing college education—far be .from me such an obses-
sion; but in mechanics, men must be level-headed, and
thousands of men educated superiorly to these scraper-
men—scholars who, unlike them, are too cultivated to

. condescend to murder the king’s English without the

slightest provocation whatever—are yet incompetent
for any original assembling of mechanical motions.
Cases innumerable could be cited that parallel these.
Every town has its own kinglets, who once walked
but now ride, because of certain fortunate inventions
that led to the organization of prosperous factories.

Corrvespondence.

The Flight of Birds.

To the Editor of the SCIENTIFIC AMERICAN:

Special interest should be shown by aerial investi-
gators in the recent article by Mr. M. Field, which
appeared in this magazine. He has touched on a
problem which is attractive, and which will stand a
little more thorough treatment than he chose to give it.

In speaking of the resemblance between birds’ wings
and sails, he states correctly that they are both curved
surfaces, but neglects the far more important fact
that one is kept permanently arched, while the other
is free to assume any shape the wind bids. That is
the difference between a wing and a sail. Keep a
sail at an angle to the wind which will fill it out
and preserve its shape, and it will do business, but
sail (or soar) too close into the wind with it, and its
effectiveness ceases. With a gliding machine this is a
very serious matter, for it will result in the machine’s
becoming utterly unmanageable and darting vertically
to the ground. Of its own accord a machine of this
model will never recover its equilibrium after such a
disturbance. But we can expect better things of a
glider with permanently arched carrying surfaces. In
an emergency the first machine does one thing always,
takes a sudden and precipitous short cut for the
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A, Starting point ; B, machine meeting puff of wind; C, machine meeting
region of calm; D, course of broken machine ; E, course of machine
with sail-like surfaces ; F, course of machine with wing surfaces.

FLIGHTS OF GLIDING MACHINES,

ground, but the better type of machine takes its choice
of two. It may turn clear over and dart backward,
or it may recover and glide on forward. A machine of
the second model is bound to get on an even keel if
it is able to stand the strains of the drop it needs to
acquire velocity. The sail type of surface will do for
motor-driven fliers, which will fly with the wings at a
sufficient angle with the wind; but for the powerful
mile-a-minute man, hawks, and the motorless soarers
of the future, the permanently arched surface will be
necessary. LAURENCE JEROME.
Oak Park, Ill

-+

Jet Propulsion for Fast Steamships.

To the Editor of the SCIENTIFIC AMERICAN:
In your issue of October 13, 1906, you have an in-

) teresting article on forecast and fulfillment on -the

rapid increase in size and speed of transatlantic steam-
ships. In the article you speak of the steam turbine
as a factor in the development of speed, and desira-
bility of other factors, and ending with the statement
“that perhaps after all the solution lies with the
propeller; for if we could prevent the present loss
back of the thrust block a 30-knot boat could easily
bhecome an accomplished fact.”

I think the latter diagnosis of the steamship ques-
tion is the nearest to the solution of the problem, and
that if a propeller were adopted where the loss back
of the thrust block could be obviated it would re-
alize a 30-knot boat: Such a propeller is to be found
in the jet or hydraulic method of propulsion, and it
will be a success when once it is understood by those
competent to experiment on a large scale. The jet
thrust is direct, and every bit of water is doing effec-
tive work. The possibilities of the hydraulic pro-
peller are great, and yet the steamship interests have
been spending millions in less likely fields to obtain
even slighter results. ‘ J. W. H,

Boston, Mass., November 1, 1906,
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PROGRESS OF AERONAUTICS IN FRANCE.
SANTOS DUMONT’S FLIGHT WITH HIS AEROPLANE, AND THE
NEW DIRIGIBLE, THE “VILLE DE PARIS.”

As already noted in our issue of November 3, Santos
Dumont made a brilliant performance at Paris on the
23d of October with his new aeroplane. He succeeded
in making a flight of some 200 feet, keeping at a dis-
tance of 10 feet above the ground all the while, and
thus winning the $600 Archdeacon cup, which was
offered for the first free flight by an aeroplane for a
distance of 25 meters (82 feet). Such a flight with a
motor-driven aeroplane has never before been publicly
made. Our illustration on the following page shows
the machine during its flight.

After the first flight of September 13, the aeroplane
had to be repaired, and Santos Dumont decided at the
same time to give it some slight modifications, which
consisted mainly in the suppression of the third or
rear wheel upon which it was mounted and the var-
nishing of the canvas surfaces. Otherwise, the main
points of the apparatus remain about as we have
already described. At present the weight, exclusive of
the aeronaut, is 245 kilogrammes (540 pounds), and
the supporting surface 60 square meters (645 square
feet). Santos’s weight is 110 pounds, which makes a
total of 650. The eight-cylinder Antoinette motor
weighs but 170 pounds and gives 50 horse-power. The
propeller, which is direct-connected to the motor crank-
shaft and makes the same number of revolutions per
minute (1,500), is 2 meters (6.56 feet) in diameter
with a 1-meter (3.28 foot) pitch. At 1,500 revolutions
per minute it gives 150 kilogrammes (330.69 pounds)
thrust when the machine is stationary.

The completed apparatus was brought to the Polo
Grounds of the Bois de Boulogne at 9:15 A. M. and
first made a trial run, being pushed along the ground
on its two wheels by the propeller, and apparently
being very well balanced. In a second trial, Santos
Dumont made & run of some 500 feet, and thought he
was in condition to begin the flight, when unfortu-
nately a broken bolt obliged him to stop. But by 4:30
in the afternoon he was again ready to begin. Messrs.
Archdeacon and Capt. Ferber were on the ground
representing the Aero Club in order to have an official
control of the tests. At 4:40 Santos Dumont climbed
into the basket and the aeroplane started, rolling along
the ground. Accelerating the speed, it began to mount
in the air with an easy and gradual movement and
rose to the height of 10 feet or so, after which it kept
moving along in a straight line above the heads of
the spectators. Naturally this performance awakened
great enthusiasm. Santos continued to fly for some
distance, keeping a good balance. Then the aeroplane
had a tendency to turn to the left, and, not wish-
ing to go too far out of the way, he brought it to a
stop by cutting off the ignition current. The aero-
plane alighted rather suddenly, and the shock was
enough to break the wheels, but this was of small
importance. The flight of 200 feet was accomplished
at a speed of about 25 miles an hour. Santos thus
won the Archdeacon cup and made the first public
flight with a motor-driven aeroplane. The varnishing
of the cloth is said to have had a good effect upon the
carrying qualities of the flyer.

Santos Dumont expects to go on with his experi-
ments, and he hopes to make a flight of 100 meters
(328 feet), in which -case he will be entitled to the
$300 prize for this distance. After that he will make
an attempt to win the Grand Prix offered by Messrs.
Deutsch and Archdeacon of $10,000 for the first
heavier-than-air machine to make one kilometer (0.62
mile) in a closed circuit. The Aero Club Commission,
in a subsequent meeting, confirmed the above perform-
ance, so that Santos Dumont is officially the winner of
the Archdeacon cup.

If we take the motor of Santos’s aeroplane at its
full rating, he succeeded in lifting only 13 pounds to
the horse-power. If we suppose, however, that it only
developed 40 horse-power, the lift would then be 16
pounds to the horse-power, while at two-thirds of its
rated horse-power (which was about what the Wright
brothers’ motor developed) the lift would be 20 pounds
per horse-power. Consequently the later flyer showed
less than half the efficiency of the Wright machine.

As the Wright machine lifted from 38 to 61 pounds
per horse-power, according to whether the motor was
taken at its full power or at two-thirds of its rating,
we see that the new aeroplane showed only from one-
third to one-half the efficiency as far as lift per horse-
power is concerned, and not taking account of the dif-
ference in speed.

The apparent inefficiency of Santos Dumont’s ma-
chine, which we commented upon in our November 3
issue, may be partly explained by the statement of a
well-known American experimenter to the effect that
in towing experiments with a full-sized aeroplane
loaded with sandbags he found a variation in lift of
from 55 to 185 pounds per horse-power due to the dif-
ference in balancing, etc., of the machine. This would
indicate that the inefficiency of the Dumont aeroplane
may not be due entirely to its form, but that improper
balancing, too great an angle, etc., are the chief causes,



364

Another aeroplane with which experiments are being
conducted in France is that of M. Louis Bleriot, which
was illustrated in the SciENTIFIC AMERICAN of August
18, 1906. Experiments with this machine are be-
ing conducted on ‘the Lake of Enghein. The aero-
plane has two propellers which are turned in the oppo-
site direction, and each of which is direct-connected to
a 24-horse-power eight-cyl-
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a much higher speed will be possible, and the radius
of action of this new government dirigible will be con-
siderably increased. It is expected that the first trials

of the new Lebaudy airship will be held this month.

This is the second dirigible balloon which the French
war department has had constructed. We publish be-
low and on the front page a number of photographs
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cylinders are made up of canvas tubes filled with
hydrogen and attached to the main body of the bal-
loon. The cylinders are intended to form a kind of
balancing tail. The framework below the balloon also
carries a double vertical rudder for steering and a dou-
ble horizontal rudder for directing the airship upward
or downward. This framework is 105 feet long and

carries a four-cylinder Ar-

inder motor of the same
make as that used by San-
tos Dumont. The apparatus
is mounted upon cylindri-
cal floats of canvas which
are pointed at their ends.
When it attains a suffi-
cient speed these floats
leave the water and the
apparatus soars in the air.
It is controlled by a dou-
ble horizontal rudder. in
front, and also by suitable
vertical rudders at the
rear.

In opposition to the
aeroplane or heavier-than-
air type of flying machine,
the French are particu-
larly active just now in
constructing large dirigi-

.

. gus gasoline motor of 70
horse-power at 900 revolu-
tions per minute.- The en-
gine is geared to the pro-
peller shaft with a reduc-
tion of 5 to1. The propeller
is placed at the front end of
the framework, and is of
a new design, having two
blades which can be read-
ily turned in the hub and
which are automatically
set at the proper pitch ac-
cording to the thrust and
speed of the propeller. The
balloon is fitted with a
large compensating bal-
lonette = into  which air
is forced from a blower
seen in one of the illustra-
tions, allowing for the ex-

ble balloons. The ~latest
of these is M. Henry
Deutsch’s " airship, the

“Ville de Paris,” which is

a trifle larger than the new Lebaudy airship that
has recently been constructed for the French gov-
ernment. This latter airship has a length of 60
meters (196.85 feet) and a diameter of 10.8 meters
(35.43 feet), while its capacity is 3,000 cubic meters
(105,943 cubic feet). Its propellers &re placed on
either side of the body framework or “nacelle,” and at
about the center of the latter, which is boat-shaped.
The weight which can be carried, outside of the equip-
ment and the fuel sufficient for a ten hours’ run, is
about 1,100 pounds. A 70-horse-power Panhard motor
is used, and as the power of the motor is consider-
ably greater than that of the motors used teretofore,

—

The New Deutsch Airship ¢ Ville de Paris,” the Latest and Largest Dirigible Balloon.

The peculiar arrangement ot twin, hydrogen-filled cylinders forms a sort of balancing tail,

of the new airship “Ville de Paris.” This dirigible is
62 meters (203.42 feet) in length and has a diameter
of 10% meters (34.45 feet). Its capacity is 3,200 cubic
meters (113,005 cubic feet). It is built of double rub-
ber-coated tissue, lined with an interior protecting coat-
ing. The balloon is constructed according to the late
Col. Renard’s theories, and is cigar-shaped, terminat-
ing at the rear in a cylindrical portion. The enve-
lope is so designed and put together that there are
no longitudinal seams. What seams there are are so
arranged as to be relieved of heavy strains. The pecu-
liar arrangement of cylinders placed at the rear end
of the balloon is one of its original features. These

pansion or contraction of
the gas, and keeping it al-
ways at the same pressure.
The blower is connected
to a gasoline motor. The purpose of the ballonette is
to compensate for the expansion or contraction of the
gas in the balloon (which is due to the difference in
temperature of the atmosphere) by allowing air to
escape and by blowing it into the ballonette. This
new airship is one of the largest and most improved
craft. It is expected tnat a speed of 20 miles an hour
will be attained.

On the 11th ultimo Count Zeppelin maneuvered his
new dirigible above Lake Geneva, ascending to a height
of 2,600 feet and steering the huge cigar-shaped aero-
stat very nicely. This airship is mounted on floats,
go that it works equally well on the water.

-

Under Side of the Balloon Toward the Rear.

In this view the ‘* nacelle,” or body framework, is shown, Note the double horizontal and

vertical rudders at the rear,
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The Power Plant, a 70-Horse-power, 4-Cylinder, Water-Cooled Argus Motor.

The motor drives the 19,68-foot propeller through gears at 180 revolutions per minute, A smaller motor runs

the blower (seen at the right) for keeping the proper air-pressure in the compensating ballonette,

— —

Santos Dumont in the Basket of His Aeroplane “14-bis.”
Note the control lever and wheel for the box rudder in front. The 50-horse-power motor

is just back of the basket.

PROGRESS OF AERONAUTICS IN FRANCE,
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The Aeroplane Making Its First Successful Free Flight With Its Owner in Control.
The machine flew about 200 feet at an elevation of 10 feet from tte ground.
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THE TURTLE TRADE OF THE WEST INDIES,
BY W. G. FITZ GERALD.

There are few more curious or profitable industries
than that of catching and exporting the edible turtle
for the benefit of the gourmets of the world, who love
turtle soup, not to mention invalids and our weaker
brethren generally, whose lives may be saved by this
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trade is, instructs his agents in Kingston not to send
more than a hundred turtles once a fortnight by the
mail steamer arriving at Southampton.

Everything about these creatures appears to be ab-
normal. For example, they have three hearts, and the
appearance of four. Moreover, bringing them over
seas is as delicate a business as the case would be
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put incredible. In one well-authenticated instance a
turtle whose head had been cut off, and which had
been hung upside down for upward of twenty-four
hours, actually knocked down one of the men cooks
with a spasmodic blow of its fin. Naturally, chefs
have tried many curious experiments with this strange
creature; and a turtle’s head has been known to bite

Turtles on Board Ship.

peculiar delicacy, which appears to possess nutritive
properties of a very high order.

These appear to be due to the easily assimilable
form in which the nitrogenous and gelatinous con-
stituents exist in the flesh of the turtle. The trade
itself is unique. Its headquarters are at Kingston in
Jamaica, but most of the fishing is done on the coral
reefs lying to the north of the island. Twelve or
fifteen small schooners are employed, and upward
of 120 men.

These fishers of strange ‘“fish” (the turtle’s
technical name) stretch nets of twine from rock
to rock, and the moment the turtle feels itself
entangled, it clings tenaciously to the meshes.
The schooners in due time return to Kingston
with from eighty to a hundred and fifty of these
queer “fish,” which are promptly deposited in
palisaded inclosures flooded by the sea, and here
they are fed upon a certain kind of herbage known
as turtle grass, and taken as required.

The true Chelonia Mydas is quite a small turtle
of rarely more than 180 pounds, and the market
is regulated artificially, For example, the one
London dealer in whose hands the entire British

Appraising Live Turtles.

with a cargo of giraffes, and frequently 105 splendid
turtles out of 120 have died en route, in spite of the
most elaborate precautions, such as the constant
spraying of salt water daily on board the mail steam-
er, and the use of luxurious foot warmers for the
turtles in the wagons conveying them from the termi-
nal railroad station to the dealer’s warehouse. Most
of the “fish” are sold in advance to restaurateurs of

the highest

class; and in
England alone
some 3,000
choice specimens
are imported ev-
ery year. The
average weight
of each is about
165 pounds, and
the wholesale
price ranges
from twenty to
twenty-five cents
per pound. Al-
though the tur-
tle is seemingly
very susceptible
to cold, his vi-
tality after de-

A Scene in a Turtle Market,

capitation by the
chef in the
Kitchen is all

THE TURTLE TRBADE OF THE WEST INDIES,

savagely at a piece of wood many hours after decapi-
tation.

The flesh is divided into what are known as calipee,
calipash, and fins. The flesh is said to be colored
green by the peculiar grass that grows on the coral
reefs where the turtles feed. The winter season is
naturally the busiest for the turtle trade, and the
parts used in the famous soup are the membranes

Laid on Their Backs the Turtles Are Helpless.

of the stomach and back-shell. The shell itself of the
green turtle is worth very little, but the hawksbill
turtle yields what is popularly known as tortoise shell,
and the armored covering of a good specimen may be
worth $45.

Of course, turtle range in size up to 600 pounds,
but the flesh of very large specimens is too coarse and
has no commercial value. A great quantity of the
finest turtle are now caught in the Mexican Gulf, and
beyond all question the flesh has been regarded as a
very great delicacy from the remotest times of an-
tiquity. As far back as the days of Pliny himself, we
read of the shell being made into dishes, to say noth-
ing of hair-combs for the Roman ladies.

A great industry is growing up in canned and bot-
tled turtle products, quite apart from the live “fish.”
A visit to the cellars in which these huge creatures
are stored is an uncanny experience. Here one may
see a veritable menagerie of edible turtles, rustling
about on a bed of sweet straw. From time to time
they lift up their peculiar heads, and utter strange
sounds like the faint, hoarse bark of a small dog.
From time to time a telegram arrives from some great
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caterer, announcing some important banquet, and one
of the “herd” is forthwith cautiously dispatched to
the scene of festivities, with as much care taken for
his personal comfort en rouie as though he were the
pampered pet dog of some great lady.

Beyond doubt, turtle products are vastly cheaper to-
day than they were ten years ago, because the famous

The Statue Covered.

calipee and calipash are now manufactured ih_porta-
ble form, mainly for the convenience of invalids and
explorers venturing into malarial countries like the
West Coast of Africa, where readily-made turtle soup
is found a very powerful restorative in cases of de-
bilitating fever.

There is little chance, however, that the turtle trade
will ever attract investors, for not only is the demand
extremely limited, but, as we have seen, all condi-
tions appertaining to the supply are extremely pre-
carious. In the nature of things, turtle soup must
ever remain beyond the reach of the poorer classes,
but it has for centuries figured at aldermanic ban-
quets and great civic festivities, and we have evidence
that Lucullus himself loved the luscious green fat,
which has become synonymous with high living and
an opulent table generally the world over,

————— e il — s
UNVEILING STATUES BY ELECTRICITY.
BY GEORGE J. JONES.

The unveiling of a statue under ordinary circum-
stances is a very impressive occasion, but it is fre-
quently rendered ludicrous by a failure at a very criti-
cal moment. Often the drapery which is used to hide
the lines of the memorial refuses to respond to the
tugs and pulls given at the cords which were designed
to draw the fabric away. This sort of mishap is no
less embarrassing than when the material falls of its
own accord in advance of the set time. Having wit-
nessed several such accidents at Washington, D. C.,
J. S. Hill, an electrical engineer employed in the De-
partment of the Interior, set about some time ago to
devise some method of performing this operation by
the use of the electrical current, so as to render such
occasions free from accidents. Recently he announced
the completion of his self-assumed task.

The scheme calls for the erection of two poles placed
on either side of the monument, with a stout wire
cable stretched from top to top. The ends of the cable
pass down the side of one pole, and are secured near
the bottom. Held slightly away from the pole, the
cable acts as a guide for counterweights. Mount-
ed on the cable are two swivel pulleys, each sup-
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His suggestion was that the ceremony be made a
double one, the actual pressing of the button being
done at Philadelphia, Pa., at the meeting of the Amer-
ican Philosophical Society, by some distinguished elec-
trician who might attend the gathering or .by some
of the descendants of Benjamin Franklin, several of
whom are still residing in that city. There was not
sufficient time, however, to make the necessary ar-
rangements, which would require much correspond-
ence.

Making Casks of Cork.
BY ARTHUR H. J. KEANE,

A great impulse to the cork trade promises to be
given by the discovery of a new process relating to
the manufacture of casks, barrels, and the like from
the raw material in question. The process consists
in placing staves made of cork edgeways instead of
flat, as is usual when making casks of wood; in this
way all cracks and holes traverse the stave in the
direction of its width, thus assuring perfect imper-
meability, even with cork of inferior quality.or of a
grade not suitable for any commercial purposes. The
staves, when ‘assembled and hooped, are pressed to-
gether by means of a cooper’s lathe or other suitable
apparatus. The hoops are slipped on in quite a nat-
ural manner without the necessity for using a hoop-
driver; they become imbedded in the cork, and are
all the more adherent as, owing to the elastic nature
of the cork, the body of the cask always tends to
swell. The -bottom of the cask is composed of strips
of cork, also placed edgeways, and so joined together
as to form a base of any desired thickness; upon this
latter a circumference is drawn corresponding in
length to the height of the cask. When placed in po-
sition, the pressure exerted upon it by the first hoop
gives it both impermeable and perfectly solid qualities.
Its rigidity may also be further enhanced if desired
by placing across it a sheet of steel, a T-iron, _
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the keeping and storage of wines, especially in warm
countries, as cork affords a very efficient means of
protection against fermentations of all kinds. This
industry, though still in its infancy, is already giving
most encouraging results in France, and a great fu-
ture is forecasted for it.

Overhauling Brass.

‘When brass first began to be rolled it was not
treated in any manner to remove the dross or other
imperfections which were present on the surface. The
customer was obliged to take the sheet metal in what-
ever condition it was. As the consumer became more
critical, the so-called “overhauling” was practised, i. e.,
the scraping of the surface of the brass with a hand
scraper. This, too, finally became unsatisfactory on
account of the impossibility of removing all the im-
perfections. The old-fashioned Stever overhauling
machine made its appearance, and for many years was
the only appliance known to the brass rolling mill in-
dustry. Taking this for a base, the modern and very
efficient overhauling machine has been evolved. Vari-
ous attempts have been made to devise some more
rapid machine, but without success.

For years it was the custom of the American brass
rolling mill to overhaul all brass. It made no differ-
ence what it was, all went through the same process.
Within the last year or two, however, there has been
a tendency toward the partial elimination of the over-
hauling machine, and at the present time several of
the large brass rolling mills have abandoned the use
of the overhauling machine entirely on certain classes
of work and are now rolling a proportion of their
brass without any treatment whatever, except perhaps,
first pickling it, and even this is dispensed with in
many instances.

This practice was started in the commonest varie-
ties of brass, and it has gradually spread to those of

or a wooden brace, the ends of which are made
fast to the first hoop. A wooden bottom, cov-
ered with cork or not as preferred, may also
be used with advantage, if no press of sufficient
power to render the cork bottom impermeable
is available. Any risk of mustiness or ‘“corky
taste” being imparted to the contents is pre-
vented in the following manner: Before plac-
ing them in position the staves are steeped in
boiling paraffine, and the inside of the cask is
coated with a varnish similar to that now used
for beer barrels. The heated air expands, and
causes the coating to penetrate into the pores
of ‘the cork; the cask is then emptied, and the
outside is given a good dressing with pitch,
coal tar, or other substance that will harden
cork. Casks and barrels of all sizes may be
made in this way, by suitably cutting the cork.
The average weight of such a cask is from 34
to 35 pounds, or one-third the weight of a
wooden cask, so that costs of transport (es-
pecially as regards the return of empties) are

greatly reduced. A cork and a wooden barrel

were recently filled with water at 10 deg. C.

and placed right in the eye of the sun; at the

end of two hours the water in each was tested, and
the temperature found to be 10 and 18 degrees respec-
tively; after six hours’ exposure the temperatures
were 12 and 40 degrees in the cork and the wooden
barrel respectively. In the shade water in a wooden
cask became undrinkable at the end of two days,
whereas the supply tested in a cork cask was quite
fresh and sweet, and remained so after being kept
under test conditions for a very long space of time.
This i8 @ point of vital importance in connection with

The Parting of the Flags.

more importance, until now even drawing brass is made
in this manner. The success of such practice depends,
of course, upon the quality of the cast plate, but when
care is used in making it, it is a matter of surprise to
find how well it will work.

There are many uses for brass which do not require
the metal absolutely free from imperfections, and it is
in these instances that overhauling can be dispensed
with. As overhauling is also an inspection process,
its elimination is apt to be attended with bad results

unless much. care is used in dispensing with it.—
Brass World.

porting a wooden staff balanced therefrom. Flags
are generally made use of for the purpose - of
hiding the lines of the statue until such time as
it is desired to reveal them to the assemblage,
and in the electrical process the bunting is se-
cured from these sticks. The flags hanging from
the sticks completely encircle the statue. The
lengthwise edges of the flags are supplied with
small magnets and corresponding armatures, the
magnets being connected in series, and the cur-
rent from a few batteries is sufficient to hold the
edges of the flags together, even in the face of
a strong wind. This current is conveyed
through a small insulated wire. When all is
ready one of a pair of touch-buttons, placed at a
convenient point, is pressed. The flags open like
a book, and for a few seconds they remain as an
effective background to the memorial. The sec-
ond button is then pressed, and the flags move
off under the action of the weights, toward tle
poles, leaving a free and unobstructed view of
the statue.

i
-

Cadmium Alloy for Bearings.
A new alloy for bearings has been patented
by Hans Kreusler, of Wilmersdorf, Germany, in
which trhe following are used:

Cadmium .................... 45 parts
Zine ... e 45 parts
Antimony ................... 10 parts

This alloy is stated by the inventor to have a
very low coefficient of friction and to cast well.
—Brass World.

Japanese Machinery Imports,

In turning lathes the United Kingdom and
the United States practically divided the im-
port for the whole of Japan last year, of which
Kobe absorbed nearly all. In cotton-spinning
machinery, of which about six-sevenths were ex-
ported by the United Kingdom, Kobe absorbed
five-sixths of the British machinery and five-
sevenths of the whole import from all countries.

The inventor of .this scheme had an ambitious
desire to put the-scheme to a sevcre test at the
unveiling of the Franklin statue in Paris, He
submitted a plan to the American ambassador.

The Statue Unveiled.

UNVEILING STATUES BY ELECTRICITY,

In turning lathes Germany advanced her total
import into Japan by over 300 per cent, but the
value remained at not more than one-fifth of the
British and one-eighth of the American import.
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A NEW REMEDY FOR SEASICKNESS,

The well-known traveler and writer Eugen Wolf
says, in one of his books, that the best remedy for sea-
sickness is the application to the head of a wet com-
press, as hot as can be borne. This suggestion, how-
ever, is difficult to carry out in practice unless the
traveler is provided with a sea-proof servant or com-
panion, for in a seaway the stewards are apt to be toc
busy to furnish fresh hot compresses, at short inter
vals, to all who are in need of them.

A device which enables the desired result to be
attained without the steward’s intervention has re-
cently been put upon the market. It consists of a
leather cap lined with a thick cushion of wet felt,
which can be fastened very tightly about the head.
The wet compress is kept hot by wires, which may be
connected with the electric lighting system of the ship.
Its effect is an increased flow of bload to the brain,
and, therefore, the removal of the cerebral ansmia
which is the cause of seasickness. This appliance has
the advantage that the patient can enjoy absolute rest,
as no renewal of the compress is necessary. As the
compress is aseptic, it may be used for many patients,
though the apparatus is not too costly or cumbrous to
be carried by every passenger. Its effect is said to
have been very beneficial in every case in which it
has been employed, so that it would appear to be des-
tined to come, very soon, into general use. The same
prophecy, however, has been made in regard to many
other remedies for seasickness, and has not been ful-
filled.

——+8

A GASOLINE-PROPELLED ROAD ROLLER.

The accompanying illustration represents an interest-
ing industrial application of the gasoline motor to a
vehicle which possesses many prominent features.
This is a 42-inch roller which is of sufficient weight
to render it serviceable for rolling light roads and side-
walks or lawns, where the ordinary type of locomotive
roller or lighter animal-drawn implement cannot be
satisfactorily employed. As will be seen
from the engraving there are two rollers,
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with square ends, while the bearings on which it rests
have oblong apertures, which arrangement enables the
driving roller chains to be easily adjusted by means of
two side bolts and nuts on either side of the ma-
chine,

The driver’s seat is placed on the right-hand side,

A NEW REMEDY FOR SEASICKNESS,

over the driving roller, so that he can easily follow
the track of the main roller and watch the line along
which he last traveled.

The éhange-speed lever quadrant is placed on the
left-hand side of the driver, transversely, while the
ignition-control lever, throttle, and switch,; are attached
te the dash. The machine is fitted with one powerful
brake controlled by a second wheel and oblique pillar
similar to that for steering, set conveniently near the
driver. This brake acts directly upon the surface of
the rear roller and constitutes an efficient means of
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AN OX-SHOEING SHOP IN THE WOODS.

In some portions of the Pacific Northwest teams of
oxen and bulls are still used for hauling out iogs from
the forest. To prevent the animals from slipping on
the wet skid roads and in the swamps, they are some-
times shod. The bulls, however, are so difficult to
shoe that it is necessary to tie them securely before
the operation; otherwise they would kick over the
farrier and do other damage in their efforts to release
themselves. The accompanying photograph shows one
of the novel blacksmith shops, which is designed for
shoeing bulls in one of the Washington lumber camps.
The animal is led into a framework of stout timber
underneath a beam, to which is attached a sling of
heavy canvas. This sling, which is fastened by chains
to the beam, is placed around the bull, and the animal
lifted a few inches from the ground by turning the
beam and winding up the chains by which the sling
is fastened. In short, the bull is lifted in the same
manner as a hand windlass is turned on board a ship,
iron bars being used to revolve the beam in its socket.
The feet, with the exception of the one to be shod, are
then tied to the framework of the ‘cradle,” as it is
called. Only in this way can the shoeing be safely
done, and frequently two men are required, one to hold
the foot while the other adjusts the shoe and drives
the nails.

A New African Fly.

A new African fly, whose larva lives parasitically
upon the skin of rats, is described by W. Donitz
under the scientific name Cordylobia murium, in the
Berlin Sitzungsberichte der Naturforschenden Freunde.
Robert Koch in his explorations in East Africa heard
in Morogoro of sickness, suspected of being plague,
among the rats in the Roobeno Mountains. . After an
eight days’ march he found on the spot that the mor-
tality among the rats was not caused by plague bacilli,
but by parasitic fly-maggots living upon the skin.
From these maggots Koch bred flies, which W. Do6nitz
is now scientifically studying. The chrys-
alis stage of the fly reared by Koch lasted

the front cylinder being connected to the
steering column, while the rear cylinder,
which is 42 inches in length by 36 inches in
diameter, constitutes the main roller. The
frame is of channel steel throughout, with
a central member of T-section, and is of
stout construction to insure complete rigid-
ity and immunity from the effects of vibra-
tion and oscillation stresses, such as are
encountered when traveling over rough or
uneven ground. At the front the frame
narrows sharply to carry the pivot upon
which the front cylinder is suspended cen-
trally by means of a bridge connected to
the axle on either side for steering purposes.
By this means the machine is afforded a
sharp turning angle, so that it can be turned
in a short radius. The steering is effected
by means of chains wrapping on a trans-

almost exactly a month. Nothing is known
of its life in freedom; but from the condi-
tions under which it was found upon the
rats, an idea may be formed how it lays its
eggs. The swellings or boils caused by the
larve are always found only on such places
upon the body of the rats as touch the
ground, on the under-side of the legs and on
the belly. From this we may at once con-
clude that the fly does not first lay its eggs
in the fur of the rats, but deposits them up-
on the earth, perhaps in the rat-holes them-
selves, where the larve hatching out can
certainly come in contact with a rat and
crawl upon it. Should the fly be in this
way specially suited to the rat, then it will
not be particularly dangerous to men. Yet
parasitic fly-maggots have repeatedly been
found in Africa in boils of men and many

verse spool geared from the steering col-
umn, which is of the ordinary automobile
wheel steering type, the ends of the chains
being attached to the side forks of the forward roller.
The flooring is composed of stout steel plates.

The gasoline motor is of the Fafnir water-cooled,
vertical, twin-cylinder pattern, developing 8 horse-
power. The engine is fitted with mechanically-oper-
ated inlet valves, and these for purposes of complete
accessibility are placed in a convenient point on the
tops of the cylinders. A divergence from usual prac-
tice in the case of vertical engines is adopted in plac-
ing the motor transversely in the engine frame, on
the extreme right-hand side. On the opposite side of
the frame are placed the gasoline and water tanks, the
orifices for filling which project from the
side of the bonnet, so that the latter need

A GASOLINE-PROPELLED ROAD ROLLER.

quickly bringing the machine to a stop. In the illus-
tration may be seen a small pulley mounted on the
chassis frame. This is a belt pulley fitted to the end
of the gear shaft, and in direct connection with the
engine.

With the gears placed in neutral position, the ma-
chine by the aid of this belt pulley may be employ-
ed for stationary purposes, such as the driving of
a pump, or other auxiliary machinery. The complete
weight of the roller is approximately 5,000 pounds, the
weight being so distributed that about two-thirds of
the weight is imposed upon the rear driving roller.

mammals, and been described by Blanchard
and Griinberg as another species of the same
genus, Cordylobia anthropophaga. This fly
is often found in Guinea upon the people employed in
railroad building, and by their dogs has been spread
far into the interior. French savants observed that
from one and the same dog daily for weeks five to six
specimens of this larva (called ver du cayor) were
taken. The dogs thus substantially contribute to the
spread of the fly. He who in such a region in Guinea
stretches himself out, between April and October, for
a rest upon the earth must expect that such a fly larva
will crawl upon him. At the beginning of the drought
in October the fly disappears, and is first seen again
in March. In what manner the species is main-
tained during the interval is not known.

Fa—

The Area of the United States.

not be disturbed for replenishing the water
and fuel supplies. High-tension electric igni-
tion, with accumulator and coil, is fitted, the
wipe contact being so placed that it is read-
ily accessible. The water cooling is carried
out on the usual lines with centrifugal
pump and radiators. The whole of the
mechanism, including the gasoline and water
tanks, is inclosed in a large bonnet which
affords complete protection to the working
parts.

The power is transmitted from the motor
to the rear driving roller by means of a bevel
wheel fitted to the engine shaft, and thence
through shafting to the change-speed gear
and finally by side roller chains. There are
two forward and one reverse speed fitted,
the former being of one and three miles per
hour, respectively. The differential gearing
is placed inside the rings which form the

The United States Geological Survey has
just issued Bulletin 302, by Henry Gannett,
which represents the result of conference
and co-operation of the Land Office, Census
Bureau, and Geological Survey in an effort
to agree on what constitutes “the area of
the United States.”” The absence of a stand-
ard of measurement for determining the area
led to a discrepancy between the tables of
the Census Bureau made in 1887 and those
of the General Land Office prepared in 1899.
The result of the co-operation of the depart-
ments is that the area of the United States
proper, which is given as 3,026,789 square
miles, has been increased over the census
figures by 1,188 square miles. The bulletin
gives the area of Alaska as 590,884; the
Philippines, 115,026; Hawaii, 6,449; Porto
Rico, 3,435; Guam, 210; Samoa, 77, and the

driven side of the gear. The sprockets on
the rear roller are of the solid typé and are
bolted direct to the side walls of the cylin-
der. The axle of this rear roller is previded

SHOEING AN 0X.

The animal is lifted in slings and all the feet (with the exception of that to be shod) are tied,

Panama Canal strip, 474 square miles.

All of the detached territory is subject to
change as the limits become more correctly
defined.
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NOVEL DOOR HINGE AND CHECK.

Pictured in the accompanying engraving is a hinge
of self-closing type, which is provided with a check
that prevents shock of impact of the door on the jamb
of the casing. The hinge is particularly adapted for
service on large, heavy doors. It comprises two leaves,
that at the left in the engraving being secured to the
casement of the doorway. This leaf is formed with a
cylindrical barrel, which is shown in section in Fig. 2.
Secured in the barrel is a chamber for oil or the like,
used in cushioning the swing of the door. Fitted
into this chamber is a cup-shaped piston B. The
piston is adapted to slide vertically within the cham-
ber, but a pin therein engages a slot in the piston, pre-
venting the latter from rotating. In the bottom of this
piston is an arcuate port, normally closed by a flat
gate valve C. The latter is mounted on a short shaft,
which is free to revolve in said piston, and also has
slight vertical movement therein, which is limited by
a nut, as illustrated. A crosshead on this shaft is
connected, by means of a lazy tongs construction, con-
sisting of links D and E, to a yoke piece A, mounted
in the upper part of the chamber. Depending from
the links F is a pair of links F, which support a cross-
head on the pintle rod of the hinge. This rod, which
passes through the yoke A, has a pin-and-slot connec-
tion therewith, so that the two members rotate to-
gether, but the rod has independent vertical movement
therein. The upper portion of the rod is formed with
a broad thread, which engages a nut block secured to
and extending above the oil chamber. Fitted over this
nut block’' and the upper end of the oil chamber is a
barrel, which is formed on the second leaf of the hinge,
that is, the one secured to the door. This barrel en-
gages the trunnions of a crosshead pivoted to the top
of the pintle rod, as shown in Fig. 3. In operation,
when the door is swung open to the position shown in
Fig. 1, the pintle rod is rotated, due to its connection
with the upper barrel of the hinge, and it is thereby fed
upward in the nut, lifting the door bodily. But when
the rod is lifted, the lazy tongs acts first to raise the
valve off its seat, and then to draw the piston D up-
ward, while the oil above the piston flows through the
open port. At the same time the valve turns with the
pintle rod to open position. When the door is closed,
the valve is first seated and then the piston is pushed
downward, while the valve gradually closes the port.
The oil pouring up through this constantly narrowing
port serves to cushion the swing of the door. The
thread on the pintle rod is double, and of such a pitch
that the weight of the door can be utilized in place
of a spring to swing the door to closed position. A
patent on this improved hinge has recently been
secured by Mr. C. E. Treadwell, 1857 California Street,
Denver, Col.

AN IMPROVED MILKING MACHINE,

A milking machine has recently been invented
which aims to reproduce accurately, by mechanical
means, the action of the hands when milking. Not
only does the machine facilitate the operation of milk-
ing, but it insures a clean supply of milk, as the
hands need not touch the teats. The device is porta-
ble, being adjustably mounted upon a light standard,
which can be moved to any desired spot. The accom-
panying engraving clearly illustrates the form of the
machine. It comprises a receptacle or pail, above
which is the mechanism for drawing the milk. The
operation of this mechanism will be best understood
by reference to the diagram. The teats are enzaged
by a series of rollers which press them against a pair
of “compression plates.”” When adjusting the mechan-
ism to a cow, the device is moved up until these
plates bear against the udder at the center with the
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flow into the pail. The rollers and plates are covered
with rubber, and the plates are backed with safety
springs, which prevent injury to the teats. The space
between the rollers and the plates can be quickly ad-
justed for large or small teats. The machine con-
tains no pipes, but all parts are accessible, and can be
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NOVEL DOOR HINGE AND CHECK.

readily cleaned, so that there is no danger of tainting
or contaminating the milk. The working parts are
made of aluminium and, consequently, the machine is
very light.

Fastest Long=-Distance Run on Record.

The discussion of the fast times made by automo-
biles in the recent race on Long Island has served to
bring out in our contemporary, the Railway Age, an
official statement which makes a valuable addition to
the record of fast running on steam railroads. It will
be remembered that the winner of the Vanderbilt cup
contest covered 297.1 miles at an average speed of
6143 miles an hour, and that the fastest round was
made at an average speed of 67.6 miles an hour. The
interest aroused by the discussion of these records has
led the Assistant General Manager of the Lake Shore
and Michigan Southern Railway to send to our con-
temporary a letter giving the details of a fast long-
distance run which was made over the lines of that
company June 13, 1905. The writer, Mr. D. C. Moon,
states that at that time as Assistant General Superin-
tendent he had charge of the arrangements for the
run and rode on the train. No special arrangements
in advance were made for this run, which was only
determined upon the evening preceding the day on
which it took place. The train consisted of a coach
and two private cars. It left La Salle station, Chicago,
at 6:50 in the morning, central time, arriving at Buf-
falo Exchange Street depot at 2:23 P. M., central time,
having covered a total distance of 525 miles in 453
minutes. The total time to be deducted for stops
(time during which the train was actually standing
still) was 9 minutes, which was consumed in chang-
ing engines at Elkhart, Toledo, Cleveland, and Dun-
kirk. The through rate of speed, including the stops
and slowdowns from terminal to terminal, was 69.53
miles an hour for 525 miles. Deducting the 9 minutes
allowed for stops, the average rate of speed was 70.94
miles per hour. The fastest mile made on this ruvn
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A NEW MECHANICAL MILKER.

teats outside of them. There are two sets of rollers,
one for each of the plates. The rollers of each set
are journaled between a pair of disks keyed to a shaft,
The shafts are connected by suitable gearing to a
crank handle. By turning this handle the rollers are
carried along in the direction of the arrows, flatten-
ing the teats against the plates, and producing a
downward rolling pressure, which causes the milk to

Cews Udder
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DIAGRAM SHOWING OPERATION OF THE MILKING
MACHINE.

was 40 seconds, which was equivalent to a speed of
90 miles per hour.

The fastest speed made for that distance was re-
corded just ten years before, during: the celebrated
railroad racing from London to Aberdeen over routes
of approximately equal length. Over the West Coast
route 540 miles were covered in 8 hours 32 minutes,
at an average speed of 63.24 miles an hour while run-
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ning. Over the East Coast route 523 miles were cover-
ed at an average speed while running of 60.20 miles an
hour. As a mere question of distance run at a cer-
tain speed irrespective of grades and curvature, the
Lake Shore and Michigan Southern run is consider-
ably the fastest on record. When we take into con-
sideration the gradients and other track conditions,
which were much more severe on the English roads,
particularly among the hills of Scotland, the disparity
between these two performances is greatly modified,
the greater part of the Lake Shore run being made
over a straight and level road laid across the prairies.

Recently Observed Meteors.

The officers of the freight steamer “St. Andrew”
report that on the afternoon of October 31, about sixty
miles northeast of Cape Race, Newfoundland, they saw
three meteorites plowing through the air from zenith
te horizon. Despite the fact that it was broad day-
light, the meteorites seem to have been most brilliant.
The accounts which are given of the size of the
meteorites vary so much that very little reliance can
be placed upon them. The largest of the meteors
dropped into the water about a mile from the vessel,
and is said to have caused the water to boil for a con-
siderable area. The Hamburg-American liner “Bra-
zilia” also observed a meteor northeast of Cape Race on
the night of the same day. The “Brazilia’s” meteor
was visible for thirty seconds before it buried itself
in the sea.

_ -
A Big Paper-Making Machine.

There has just been completed by a firm of Edin-
burgh, Scotland, the largest paper-making machine
ever constructed. Some idea of its dimensions may be
afforded by the statement that a shed 185 feet long
is not sufficient to house it. The striking feature of
the machine is its great width. This is called for by
the fact that the paper mill company in Sweden to
whose order it has been built, intends to use it for
the making of two sheets of newspaper, each 75 inches
wide, or 150 inches of finished paper. To run a sheet
of this width at the high speed of 500 feet per minute
requires a machine with exceptional driving gear
and rolls of extraordinary diameter and weight.
The paper to be made is to have a better finish
than is customary for newspaper use, and to that
end an enormous stack of calender rolls is provided.
These rolls weigh about 70 tons, the bottom one alone
weighing 141, tons. The steam engine by which the
machine is to be driven is capable of developing 200
horse-power. With all accessories the complete ma-
chine weighs 550 tons, and a special steamer has been
chartered to carry it to Sweden. The price paid for
the big machine by the Swedish company was $72,997.

el i

A party of tourists who found themselves quite a
few miles from nowhere with a tube well beyond re-
pair and nothing to take its place hit upon an expedi-
ent, which if not one deserving to be highly recom-
mended to others who find themselves in a similar
predicament, at least served its purpose of avoiding a
badly rim-cut shoe as well as a bent rim. With a tube
that was little more than scrap rubber and no spare
at hand, it was either a question of driving on the rim
or not at all. The road was rough and uneven, with
more or less rock, so that even a few miles would
mean the end of the rim. It was down in southern
New Jersey, where sand and pine trees abound, and
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THE MILKING MACHINE IN USE.

the shoe was carefully packed full of the former mate-
rial all the way round and carefully replaced on the
rim, so as to permit none of it to escape. As a substi-
tute for compressed air it had the disadvantages of
bulk, weight, and stiffness, but it served the end de-
sired by preventing the shoe from flattening and rim-
cutting and the rim itself from being ruined.—Motor
‘World.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel.
SEPARABLE FASTENER.—G. E. WRIGHT,
New York, N. Y. The principal object of the
improvement is to provide a substitute for the
various forms of hooks and eyes now employed
on garments and the like and so construct it
as to provide for a more easy hooking and un-
hooking of the device; and also to simplify the
construction and prevent the displacement of
the two parts of the fastener accidentally.

Electrical Devices.

ELECTRIC-LIGHT-BATH CABINET.—H. H.
RoBERTS, Lexington, Ky. In this case the in-
vention is in the nature of a novel cabinet,
designed to treat the body with the radiant
heat and light of electric lamps under varia-
tions of different colors of light and the special
application of high-frequency currents.

Of Interest to Farmers,

HAY-STACKER.—J. C. HaRrris, Greeley,
Neb. In the operation of this stacker the fork-
frame being in position such that the horizon-
tal teeth are on the ground a shock of hay
is drawn thereon. Power is then applied to
the ends of the hoisting-ropes which elevates
the frame, and hay. At first the frame travels
half as fast as the ends of the rope. When
the frame contracts with the sheave-arms, the
pull is direct, this giving a quick jerk of the
frame, whereby to throw the load upon the
stack.

Of General Interest.

TELESCOPE-MOUNTING FOR GUNS.—J.!
WILKINSON, Bridgeport, Conn. In the present
patent the invention is a telescopic mounting
for guns, the telescope being pivotally attached
to a gun by links, and thus adapted to be
temporarily elevated to obtain a clear view
of the open sights below it when the telescope
is not used.

DRUM.—P. BERLINGHOFF, New York, N. Y.
The drum is of the kind used in bands, or-
chestras, or the like, the inventor’s object being
to provide a drum so constructed that it may
be compactly folded or reduced in length for
convenience in transportation or storage and
that when extended will be held rigidly in
normal or playing position.

TRY-SQUARE.—J. CoLLie and C. DBEAU-
cHeNE, Lake Linden, Mich. The invention re-
lates to try-squares such as used by mechanics
and particularly by carpenters in laying out
work, The object is to produce a square which
will be provided with means enabling two
faces of the work to be marked simultaneously.
It enables a timber to be marked for a square
or plumb cut and also a beveled cut.

TRUSS.—F. CRATER, Parsons, Kan. The
principal object of the truss is to provide
means for equalizing the strain. In this inven-
tion a person on assuming a stooping position
automatically increases the pad-pressure by
the shortening of the belt, thus guarding
against displacement. The self-adjustment of
the elements of the improvement greatly adds
to the comfort of the user. The necessity of
an elastic belt is obviated.

TRACE-BUCKLE.—H. JoHNsoN, Edgerton,
Mo. The object of the invention is the pro-
duction of an attachment for a trace-buckle
which shall permit the ready fastening, re-
lease, or adjustment of straps and bands, and
particularly of heavy articles of this nature,
such as traces or tugs of harness and one
which shall form an additional fastening to
the single-tongued buckle in common use.

FOUNTAIN-PEN.—J. J. MEeAp, New York,
N. Y. Mr. Mead’s purpose is to provide a pen
of that type which contains a sack as a re-
ceiver and container of the writing fluid, so
constructed that it will be simple and economic
and so that the parts will be few in number
and may be assembled and secured in position
in a rapid, convenient, and durable manner.

COLORING - MATTER FOR PRODUCING
SILK-LIKE OR PEARL-LUSTER EFFECTS.
—L. LILIENFELD, Vienna, Austria. The ob-
ject in this instance is to provide a new and

improved coloring-matter for printing, paint-
ing, 'coating, or otherwise treating articles
made of wood, metal, paper, leather, textile

fabrics, ete.; to produce a silky or pearl-luster
effect.

SMELTING-FURNACE.—F. L. MCcGAHAN,
St. Louis, Mo. One purpose of the inventor
is to provide a furnace in which the heated
products of combustion and unconsumed gases
are withdrawn from the furnace and after
being passed through a carbureter to enrich
them are again returned to the furnace, so
that not. only is the heat utilized, but also
any unconsumed gases are consumed in their
second passage through the furnace.

POLLEN - COLLECTING DEVICE. — E.
MovuLig, Jacksonville, Fla. By means of this
device pollen is collected for use in the manu-
facture of medicines and the like, and is par-
ticularly useful in connection with devices of
this character in which severed® twigs or
branches bearing blossoms from which the pol-
len is to be collected are held with their stems
immersed in water or other liquid centained
in a vessel.

FOLDING CARPENTER’'S SQUARE.— J.
TREGELLAS, Goldfield, Nev. The invention is a
carpenter’s square whose members, arranged
in use at right angles to each other, are
rivoted together, and thus adapted to be fold-

" pipe system are well known.

ed one alongside the other, whereby it occu-
pies small space and is adapted to be more
conveniently carried, stored, or packed.

Heating and Lighting,

CIRCULATION DEVICE FOR HOT-WATER
HEATING PLANTS.—H. V. JORGENSEN and
C. H. SORENSEN, Arrhus, Lille Tory 2, Den-
mark. Hot water heating plants in which
air is blown into a main rising-pipe in order
to increase the circulation of water in the
The object of the
existing patents in this line is to produce a
circulation as powerful as possible in propor-
tion to energy expanded and in such manner
that the system does not lose heat and so
that the use of air does not cause special diffi-
culty.

BOILER.—F. S. Gurick, Pittsburg, Pa.
The improvement pertains to boilers, and more
particularly to those adapted for domestic use
and in which the source of heat consists: of
burners to which a combustible fluid is sup-
plied. Water is quickly heated with compara-
tively little fuel. The thick heavy bottom of
the boiler not only serves to assist in heat-
ing the water but also in keeping it hot.

GRATE.—R. V. BraAwLEY, Statesville, N. C.
This invention is an improvement especially
in grates designed for use in open fireplaces.
When desired the entire grate may be readily
lifted from the front frame of the fireplace so
that in summer or other times when a fire is

‘not desired in the grate the entire fireplace

may be open and unobstructed.
LANTERN.—A. ROSENBERG, 259 High Hol-
born, London, England. This invention refers
to improvements in optical signaling and
searchlight operations, and 1is especially de-
signed for use in connection with the signal-
ing apparatus for which application for Letters
Patent, of which this is a division, was form-
erly made by Mr. Rosenberg. DBesides oil or
gas, other sources of illumination may be used
with the lantern—as, for example, the so-
called ‘“oxyhydrogen” combustion of lime-
light apparatus or electric light apparatus.

Household Utilities.

HANGER FOR SHADES.—J. K. PUTNAM,
Montpelier, Ind. The object of the invention
is to provide a hanger which may be readily
attached in position and which will operate as
an efficient guide for the supporting-cord pass-
ing therethrough and afford means at the same
time for locking the cord quickly, so as to
support the shade at any desired height.

DUST-PAN.—W. N. STEELE, New York,
N. Y. The aim of the inventor is to provide
a pan arranged to permit convenient sweeping
of the dust, crumbs, and the like into the
pan, to securely retain the sweepings, and to
allow ready dumping of the accumulated sweep-
ings whenever it is desired to do so and with-
out danger of spilling any of the sweepings
while carrying the pan and contents from the
room to a place of discharge.

Machines and Mechanical Devices,

VALVE.—J. J. WILBER, Perth Amboy, N. J.
In this case the invention relates particularly
to combined gate and check valves, the object
being to provide a valve mechanism that may
be readily reversed, depending upon the direc-
tion of the flow of liquid through the pipes
and also constructed so that it may be easily
repaired.

WIRE-STRETCHER.—W. Eruis, Penfield,
Ill. The stretcher is particularly designed and
adapted for stretching woven-wire fence fabric,
and there are novel means for supporting the
device in convenient and effective position for
applying the power necessary to operate the
same and for clamping and straining all of the
line-wires of the fence simultaneously.

HYDRAULIC ELEVATOR.—W. L. LELAND,
San Francisco, Cal. Water passing up through
the nozzle creates a suction in . the annular
chamber, drawing air therethrough and carry-
ing it upward with it. The cylindrical ring
opening is greater than that of the nozzle, the
force of water tending to form around itself a
coating of air drawn in from the ckamber.
In placing the elevator in the pit the casting
may be placed for receiving the supply-pipe,
and the elbow may be turned with reference
to casting to bring it into better position for
connection with the pipe. If the jacket open-
ing be not .properly placed with respect to
material to be excavated and removed it may
be rotated with respect to the casting to bring
the opening into proper position.

Railways and Their Accessories.

RAIL-JOINT.—E. A. GiLLcurist, McKees-
port, Pa. One purpose of the invention is to
‘provide a special rail-joint, primarily intended
}for use upon steam and electric railways, but
"which can be used in structural work when
conditions will permit, and to so construct the
joint that it can be used in connection with
any form of rail and in any form of fish-plates
adapted to the rail.

CAR-STAKE.—A. W. BAGLEY, Tacoma, Wash.
The invention is particularly useful in connec-
tion with cars adapted for the transportation
of logs, lumber, and the like, The objects
are to provide a stake which rigidly holds in
position the load upon a flat or other car;
and a stake which may be released from an
upright position by means of a catch operated

from a side of the car opposite to that upon:

which the stake is pivoted.

Railways and Their Accessories.

CAR-COUPLING.—W. KEgLso, Pittsburg, Pa. :
This coupling enables the trainman, without
exposing himself to danger, to control easily
the connecting and disconnecting of cars. It
has a swinging knuckle which is released by
merely lifting a sliding member, and when
this member is lowered the coupling is left in
such condition that the knuckle becomes locked
as soon as tlie cars bump together.

AIR-BRAKE APPLIANCE. II. C. LuckK,
Telluride, Col. The object of the present In-
vention is to provide a brake appliance de-
signed to automatically set the brakes in the

train in case any one of the cars in the train
moves out of normal position either by de-
railment or on account of a broken axle, broken
arch-bars, or other causes. It relates to such
as shown and described in Letters Patent of
the United States formerly granted to Mr.
Luck. |

AUTOMATIC SAFETY RAILWAY-SWITCH.
—J. W. HuBBArD, Eau Claire, Wis. The ob-
ject of the inventor is to produce simple
mechanism for operating a switch automati-
cally and to provide such arrangement as will
enable the same switch to be operated manu-
ally, if desired. The invention includes also
means for locking the switch in its open or
closed position and provides a releasing device
enabling the switch to be operated either |
manually or automatically.

I
(

Pertaining to Recreation.

TOY MARINE VESSEL.—B. C. DEAN,
Keene, N. H. The object of the invention is
to provide a toy made in sections adapted to !
be readily assembled and secured in place by |
children, thereby serving Instruction for chil- '
dren, at the same time producing a vessel,‘
such as a tov or miniature yacht, capable of ,
sailing on the water. |

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

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You wiil
find inquiries for certain classes of articles numbered
in consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. XIm
every case it is mnecessary to give the
number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 8460.—Wanted, electric motors and
cars of the gage ot steam railroads, to serve us freight
and passenger cars; motors to be of high gage and good
pullers.

Pattern Letters. Knight & Son, Seneca Falls, N. Y.

Inquiry No. 8461.—Wanted, iron sheets for cover-
ing trunks.

*U.8.” Metal Polish. Indianapolis.

Inquiry No. 8462.—Wanted, candle-making ma-
chinery. . ‘
Handle & Spoke Mchy Ober Mfg Co, 10 Bell St.,
Chagrin Falls, O. i
Inquiry No. 8463.—Wanted. manufacturers of !
motors and parts of automobiles. i

Sawmill machinery and outfits manufactured by the !
Lane Mfg. Co., Box 13, Montpelier, Vt. i
Inquiry No. 8S464.—Wanted, Baden Powell
walking stick telescope.

Make Alcohol from Farm Products.—New book, $1.00.
Spon & Chamberlain, 123 8. A. Liberty Street, N. Y.

Inquiry No. 8465 — Wanted, wholesale dealers in !
brass gas tubes, to manufacture into air gas barrels, :
having following requirements : free from kinks, cut 20 !
inches length, small enough to dress smooth when
bored to 14-1000f an inch.

1 sell patents. To buy, or having one to sell, write |
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. |

Inauiry No. 8466.—Wanted parties to equip a‘»
weod alcohol plant. ’

Samples free.

a

Headquarters for new and slightly used machinery.
Liberty Machinery Mart, 138 T.iberty Street, New York.
Inquiry No. 8S467.—Wanted, apparatus for reduc-
ingz the volume of liquids by evaporation under va-
cuum . alse fur sealing jars by atmospheric pressure.
The celebrated ** Hornsby-Akroyd ” safety oil engine.
Koerting gasengine and producer. Ice machines. Built
by De La Vergne Mch. Co., Ft. E. 138th St. N.Y.C.
_ Imquiry No. 8468.—Wanted. machinery for mak-
ing popcorn, bricks, etc., also candy-making machines.
Manufacturers of patent articles, dies, metal
stamping, screw machine work, hardware specialties,
machine work and special size washers. Quadriga
Manufacturing Company, 18 South Canal] St., Chicago.

Inquiry No. 8469.—Wanted. makers of slot ma
chines for vending drinking water, other than the
Automatic Penny-Drink Machine Co., of New York.

Inquiry No. 8470.—Wanted, a second-hand elec- !
tricmotor, alternating single-phase, 4 or5 h. p.

Inquirv No. 8471.—Wanted, a machine for ex-
tracting the fiber from salt codfish.

Inquiry No. 8472.—Wanted, makers of corn pith
ceilulose.

Tnquiry No. 847:3.—Wanted, the name and ad-
dress of the dealers in pumice stone, made in Ger-
many by Schumacher. i

Tnquiryv No. 8474.—Wanted, of
alcouhol distilling machines.

manufacturers

Inquiry No. 8475.—Wanted, arock crusher, to be '
operated with a 2 h. p. gasoline engine. .

Inquiry No. 8476.—Wanted a_practical burner
using alcohol as fuel, for use under the boiler of Loco-
mobile steam carriage.

Inquiry No. 8477.—Wanted, the name and a--
dress of manufacturers of electric fountains for parks.

Inquiry No. 8478.—Wanted, a plant for making
Jath for building ; also a planing millfor dressing rrugh
lumber; also machinery for making shingles and staves.

Inquiry No. 8479.—Wanted, makers of gasoline
motors Of 15 to 25 h. p., weight about 3 pounds per h. p

Notes
and Quer:

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
ne 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, each must take
his turn.

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

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

. Wwithout remuneration.

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

Books.referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

€s.

(10203) @ S. M. asks: Will you
kindly let me know through the columns of
your paper whether it is necessary for the
temperature of the air to become 32 deg. F.
or lower in order to produce a “white frost”?
If not, please give reasons. A. It is necessary
for the air to be at 32 deg. at the point where
the white frost forms. It is not necessary for
it to be at 32 deg. any disfance above that
point, even one foot above. The air is a non-
conductor of heat, and may be several degrees
warmer at a very little distance from the place
where frost is forming, Vegetation and stones
are better conductors of heat than is air, and
hence become cooler than the air. Hence the
dew is deposited on these, and the dew freezes
to ice crystals, which is frost.

(10204) C. BE. D. writes: To yours
of the 2d it is quite evident you have not
tried it. Please keep in mind that the ice is
chipped ; that the only time when this experi-
ment has been tried is in the hot weather,
when chipped ice will not stay dry. Also
remember that the fruit juice and sugar mixed
with the ice forms a freezing mixture. A hot
spoon is, therefore, not needed for the purpose
of melting the ice. A cold spoon has plenty
of liquid around it. The ice ought to be just
as cold and just as liable to attach to the
cold spoon as to the hot one, in fact more so,
but it does not do it. The question is, “Why ?”
Your answer is, therefore, incorrect and I am
still in the dark. The spoon does freeze to the
ice in the liquid. I have never tried it with
the ice free from liquid. Kindly try the ex-
periment and then I will be pleased to have
your further opinion. I assure you it has
been a puzzle to me. A. We have delayed re-
ply to your last letter in order to make some
tests regarding the matter of the spoon In
sugar and ice. We took your statements in
your first letter and gave what seemed a rea-
sonable explanation for them, which you reject
with rather more assurance than we think the
case required, since you confess you do not
understand it. We have made our tests and
can now speak with personal knowledge. We
used a thermometer as a testing instrument
and not a silver spoon, as you appear to have
done. We find that the heat necessary to
melt sugar in ice will reduce the temperature
of the ice to about 9 deg. F. below the freezing
point of water. We do not think we are justi-
fied for this reason in calling, as you do, a
mixture of syrup, sugar, and ice a ‘‘freezing
mixture.” Scientists do not consider this a
freezing mixture. The presence of the syrup
prevents the temperature from going as low
as it will with the sugar alone. This should
be so, since the sugar in the syrup is already
melted and does not take heat from the ice
with which to melt. All solution is accom-
plished by heat, and heat disappears in dis-
solving anything in water or melting it with
ice when the material melts in ice as sugar
will do. When there is no chemical action in-
volved the temperature in the act of solution
a lwmys falls; when chemical action accom-
panies solution there may be so much heat
evolved by the chemical action as to overbal-
ance the heat absorbed in the act of solution.
Now as to the attachment of pieces of ice to
the spoon. There is no mystery in this. We,
however, dissent from your statement that a
hot spoon is necessary, since we froze the ice
to the cold spoon without any difficulty. The

i case is simply that of a slight film of water

between the cold spoon and a piece of ice.
The silver of the spoon is the very best con-

jductor of heat, and so the spoon can easily

melt a film of water if the ice is dry or be-
come cooled to the temperature of the sugar
and ice, 23 deg. F. about, and then the
freezing of pieces of ice to the spoon is the
matter of a few moments. You might hold
ice in your fingers and freeze it to a spoon if
you will keep the spoon below 32 deg. F. Tyn-
dall froze pieces of ice together under hot
water by the same principle, that of regelation.
You may have frozen your (hot) fingers to a
piece of cold iron on a cold day in winter.
The horse’s bits will freeze to his mouth in
the same way unless they are warmed In
winter. The two actions are quite similar.
You may accept it for a certainty that ice
cannot freeze to a hot spoon until it has first
reduced the temperature of the spoon to 32
deg. F. or lower. It is absurd to claim it.
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(10205) H. B. asks: Would you please
tell me if the l4-inch Ruhmkorff coil used with
the set of wireless telegraph mentioned in the
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1363,
page 21849, of February 15, 1902, could be
made to work the receiving apparatus explained
in the same issue to a distance of 1-3 of a
mile over land? If not, how large a coil will
it require? A. We suppose the Z¥4-inch coil
could be made to work a wireless receiver at
a distance of 1-3 mile over land, else Mr.
Hopkins would not have said it could; but we
should use a 2-inch coil, or larger, if we were
going to put in a set of instruments to have
them available under all conditions, or a coil
giving even a larger spark than that. A large
coil will give a fat, short spark. Any -coil
near its limit of spark length must give only
a thin, blue spark.

(10206) G. B. asks: We have tried
different ways in cutting round glass rods of
1% inch to 7 inch without good results. Will
you kindly advise best way of doing same?
A. A glass rod is usually broken by making
a cut on one side with a file or diamond and
giving a quick bend at the point opposite to
the cut. An improvement upon this method,
although requiring more work, would be to
make a cut entirely around the rod, and apply
heat at the place where the cut is made. A
red-hot piece of iron 34 inch in diameter will
be the best for applying the heat to the rod.
This may be fitted into a handle and used
as a soldering tool is used in the hand.

(10207) W. J. T. writes: I learn
through a manufacturer of great numbers of
automobile Ruhmkorff coils that by placing
the inside terminal of the secondary winding
nearest the vibrator a somewhat longer spark
may be obtained than when the outside ter-
minal is placed nearest to it. Judging from
some coils which I have personally examined
(and made by other manufacturers), small
Ruhmkorff coils are in general constructed like
those of the above manufacturer. Has any
reason ever been given as to why the placing
of the inner terminal of the secondary nearest
the vibrator increases the spark length of the
coil? I have found by personal experiments
on several small coils that a much longer
spark may be picked from the outside than
from the inside terminal of the secondary
when the knuckle or a conductor is presented

thereto. Can you enlighten me on this phe-
nomenon? A. We should consider that more
careful experiments would be required than

you describe before a generalization could be
made that a longer spark can be obtained from
one end of a coil of wire than from the other
end. It may be so, but data as to voltage,
amperes, and mode of producing the spark
should be taken. We have no theory to ad-
vance, nor do we question in any way the
facts as stated.

(10208) J. P. A. asks: Comparing the
chemical equivalents (atomic weights) given in
Century Dictionary with those stated in text
books on this subject, I find considerable dif-
ference in the figures. In some cases, the
amounts are one-half for those of text books
as against the amounts of Century Dictionary,
while in other cases the differences of amounts
are without definite proportion. If the deter-
mination of equivalents of elementary bodies
has passed beyond the presumptive state, will
you Kkindly advise me where the truth of this
matter may be found? A. We should no more
think of going to the Century Dictionary for
the chemical equivalents, or atomic weights of
elements, than we should think of going to an
almanac seventeen years old. The Century
Dictionary is most valuable in its field; but
surely its field is not to give data which have
been made far more correct since its publica-
tion seventeen years ago. The American Chem-
ical Society has a committee upon atomic
weights, and its figures reported from time to
time are received as authority. DProbably the
most weighty name in connection with this
work is that of Prof. F. W. Clarke, the chief
chemist for many years of the United States
Geological Survey. The determination of
atomic weights has passed beyond the ‘‘pre-
sumptive stage,”” and the results may be found
in any recent chemistry, such as Remsen’s
“College Chemistry."”

(10209) J. E. A. asks: The article de-
scribing the dry generation of acetylene in
SvprLuMeENt No. 1607. I would like a little
information if you can give it to me. The

article in question says: “Mix carbide with
soda.”” I have been trying to generate acety-
lcne as described, but with indifferent success.
If you can tell me what kind of scda was
used, you will oblige me very much. A. It is
probable that carbonate of soda is intended in
the article upon the dry generation of
acctylene, although there would seem to be no
cbjection to using sulphate of soda for the
purpose other than that carbonate is cheaper
than the sulphate of soda. The smaller sizes
of carbide should be used and the sodium_ car-
bonate should be crushed so as to render con-
tact between the two more casy. The car-
bonate of soda has ten parts of water of
crystallization, so that in 286 pounds of car-
bonate of soda crystals there are 180 pounds
of water. This water it is which produces the
acetylene just as in the ordinary methods of
generating acetylene and when the action is
over the carbonate of soda is present in the
recelver deprived of its waler. 'I'here will be
dry caleium oxide and dry carbonate of soda.

From a chemical po!nt of view. there seems to
be no advantage in using the soda instead of
water, since soda costs much more than water.
Nor is it apparent that the acetylene generated

.in this way would be different from that gen-

erated by water,

(10210) D. C. D. asks: In order to
settle a friendly dispute, will you answer in
“Notes and Queries’” the following question :
Does the moon revolve on its axis? A. The
moon rotates on its axis once while it revolves
around the earth once. For this reason it
presents always the same face to the earth.
The face of the moon shows always the same
physical markings. If it is not apparent to
any one that the moon must rotate upon its
axis in order to keep the same face toward
the earth, let him take anything round, for
example an apple or a ball, and make a plain
mark on one side of it. Place a lamp in the
middle of a room and hold the ball repre-
senting the moon with the mark toward the
lamp. Notice which wall of the room the
marked side of the ball faces. Now walk a
quarter of the way around the lamp, having
the lamp on the left hand as you go, and
keeping the mark on the ball directed toward
the lamp. To do this you will find that you
must turn the ball around one-quarter of a
turn toward the left, or in the opposite direc-
tion to that of the motion of the hands of a
clock. Continue this till you have gone quite
around the lamp. You will have turned the
ball through an entire rotation on its axis,
thus imitating the actual rotation of the moon
on its axis as it revolves around the earth.
You will find this matter fully explained in
Todd’s “New Astronomy,” page 242. We can
send you this book for $1.50.

(10211) M. H. asks: A friend of mine
makes carbonic acid gas for his. aerated waters
from bicarbonate of soda and sulphuric acid
and the residue left in the gas generator is
thrown away daily. I should feel obliged if
you would kindly inform me to what profitable
use this residue can be put. A. The reaction
of sulphuric acid and bicarbonate of soda gives
carbon dioxide (carbonic acid) and sulphate of
soda, when the ingredients are in proper quan-
tities. The sulphate of soda has little value.
We should not advise the use of bicarbonate
of soda for this purpose. It is too expensive.
Pieces of marble and hydrochloric acid, or sul-
phuric acid ether, will give the carbon dioxide
just as well. The marble chips will cost little
or nothing. If sulphuric acid is used calcium
sulphate is formed, which is not soluble in
water and settles to the bottom. If hydro-
chloric acid is used calcium chloride is formed,
which is soluble in water and leaves little or
no sediment.

(10212) H. E. says: Will you please
inform me if ice formed from sea water be-
comes pure or nearly so, how about the ice in
the Arctic Ocean? It is all salt. A thin layer
of snow on the top of the ice becomes salt.
If we want snow to melt to relieve our
thirst we must take it off the top of a drift
a little above the surface of the ice. A. In
saying that ice from sea water is fresh, it
is not intended to say that no salt will be
on the outside of such ice. Ice frozen from
sea water is also very likely to have salt in
the mass of the ice in very cold regions where
the ice forms rapidly. We quote from Whet-
ham’s “Recent Developments of Science,””
page 80: “If we cool a solution of common
salt the ice which freezes out is the solid form
of pure water. If the ice be frozem rapidly,
some trace of salt may be deposited also; but
experiment has shown that it does not enter
into the composition of the crystals, and is
entangled merely mechanically in their inter-
stices.,” If a dilute solution of a colored ma-
terial such as potassium permanganate be
taken, and partly frozen, the ice will be clear,
and the remaining liquid will be more strongly
colored. We are sure every farmer knows that
if a barrel of cider freezes the ice forms on
the outside of the barrel and is water ice, but
the liquid left in the middle of the barrel is
very much stronger than the cider was at first.
Of course ice in sea water gets salt on its
surface very quickly, and so does snow over
sea ice.

(10213) A. M. asks: Please let me
know what I would need to cause the sound
of a clock to be transmitted a distance of, say,
150 feet by electricity. A. A simple device
would consist of a telephone transmitter in
front of the clock and a receiver at the point
at which you would hear the ticking.

(10214) B. F. V. writes: Will it affect
the quantity of gas consumed in a building
whether the gas is turned on full at the meter
and partly turned off at the burners, or partly
turned off at the meter and fully turned on
at the burners? Assuming the same number of
jets burning and the same illuminating power
in both cases. A. There is a very slight differ-
ence in the volume of gas due to the pressure
at the meter and the proper pressure at the
burner jet, which indicates a saving of gas
by the mefer measurement at the higher pres-
sure or by regulating the pressure at the
burners instead of at the meter.

(10215) J. W. D. asks: 1. How long
. does it take to decompose one pound acidified
| water with a current of 100 volts? A. The
!time required to decompose a pound of water
"depends upon the amount of electricity used.
It 131% amperes are used at 100 volts it will
require one houyr, Irom this the time for any

other current can be found, or the current for
any other time. Water is decomposed with
any voltage greater than 1.47 volts. You will
see then that 100 volts is very much higher
than is necessary. 2. How much does it cost
to run a dynamo of 1,000 volts annually, in-
cluding all expenses? A. That depends upon
how many amperes the dynamo is to furnish.
A dynamo giving 1,000 volts might be lighting
a small village, or it might be lighting a large
section of your city. The cost would not be
the same in both cases.

(10216) G. G. S. asks: Please inform
me as to the amount of current used by (1)
14 -inch solid carbons, (2) ¥4-inch soft core car-
bons, (3) 9%-inch solid carbons, (4) 9%-inch
soft core carbons, when used in a stcreopticon
on 110-volt alternating current circuit. A.
Stereopticons are usually run with 4-inch
carbons. We have never used one with a
larger carbon. The ¥4-inch carbon will carry
as high as 25 amperes, but 10 to 15 amperes is
the usual current for such a lamp. A 9%;-inch
carbon would carry 25-16ths as much current
as a 14-inch carbon. The current would be
proportional to the area of cross section of the
carbon.

(10217) J. V. J. asks: 1. Why are
open circuit telegraphs not used as often as
closed circuits? A. The calling apparatus re-
quires a closed circuit. 2. Can the duplex be
worked on them? A. We do not know as to
the possibility. Many things are possible which
are not practicable. 3. Does an arc lamp when
placed under water decompose? A. No. It
heats the water. 4. Can a person get a shock
from one carbon-zinc cell? A. Not from the
battery alone. 5. Can an electric motor be
driven both ways to advantage? A. Yes. Street
car motors are reversed very often.

(10218) W. writes: A boiler which has
a 2-inch feed pipe and 2-inch check valve re-
duced to 114-inch discharge, the size the pump
calls for. A 2-inch pipe extends from boiler
4 feet to check valve, and also 2-inch pipe
continues from check about 4 feet, when it is
reduced to 114 inches. A claims that there is
one-quarter greater resistance on the pump
than should be or would be if there was 11
inch check valve. B claims it has nothing to do
with it, but that if even the check valve was
larger it would not affect the pump. Who is
right? A. B is correct. The larger size of the
check valve makes no more work for the pump.
If anything, it favors the work of the pump,
causing less friction and resistance.

(10219) M. C.A. asks: Will you please
inform me what size and how many feet of wire
it will take to make an electric heater, 104
volts, say 5 to 7 amperes capacity? A. Seven
amperes at 104 volts require 15 ohms of resis-
tance. For a rise of 190 degrees F. the resis-
tance rises 40 per cent. Hence about 5-7 as
much wire will be needed if you wish to raise
the temperature about to that of boiling water.
No. 14 iron wire may be used. This has about
65 feet to an ohm. These are approximate
numbers, and you can adjust the quantity to
the temperature you wish to maintain.

(10220) J. M. C. asks: 1. Are there
transformers made for direct currents? A.
Yes. They are called rotary transformers, or
converters. 2. Are 500-volt arc lamps made
and operated successfully? A. No open arc
light uses over 50 volts. It cannot. Inclosed
arc lights use about 80 volts. Upon circuits of
higher voltage as many arc lamps are put in
series as will use up the voltage. On 500 volts
ten arc lamps will burn in series. 3. i's there
a chemical preparation or the like by which I
may be able to clean fiber of 0il? A. We do
not know anything better than potash. 4. By
cutting off a trolley pole, say, two feet, does it

increase or decrease the pressure against the :

A. It will bear harder against
the wire the shorter it is. 5. Has copper ever
been hardened to any great extent? A. Not in
modern times. It is considered one of the “lost
arts” to temper copper. 6. Do you consider the
best of lightning arresters a success? A. They
are considered indispensable. We do not adver-
tise any goods in this column. 7. If there is
such, what do you consider a perfect, at all
times waterproof insulation? A. India rubber.
8. Has electricity, as yet, been taken from the
earth? A. No more than has been put into the
earth. No one has drawn it from the earth for
doing work.

trolley wire?

NEW BOOKS, ETC.

MARrs AND Its MysTery. By Edward S.
Morsge. Illustrated. Boston: Little,
Brown & Co., 1906. 12mo.; pp. 192.

Although Mr. Morse’s book hardly rises
above the dignity of a compilation, and al-
though it is manifestly based on Mr. Percival

Lowell’s deservedly well-known and popular

work on Mars, it has the value of presenting

in a clear and readily understood style the
salient arguments for considering Mars an in-
habited world—arguments which, to anyone
who is at all familiar with Mr. Lowell’s splen-
did studies at his Flagstaff Observatory, must
seem irrefutable. The single original chapter
of the book, that entitled “My Own Work,”
will probably be of most interest to the man
who is used to handling a telescope. The
observations there recorded were made largely
without the assistance of any of the Flagstaff
astronomers and serve to bring out most
tellingly the extreme difficulty of secing the
much-discussed “canals” and ‘“oases” without

natural aptitude, long training, and favorable
atmospheric conditions. Mr. Morse has drawn
upon his knowledge of animal and plant life
for many a happy and illuminating com-
parison. His work is valuable primarily be-
cause he has viewed Mars with a naturalist’s
eye, and endeavored to interpret its enigmatic
phenomena accordingly, although his interpre-
tations are decidedly colored by Mr. Lowell's
own opinions. For a good, straightforward,
and accurate account of what we know about
Mars, the book is to be commended.

THE DIFFERENTIAL ARCH Dam “D. A. D.”
An Elementary Treatise on Masonry
Dams for the Use of Parties Inter-
ested in Water Power Development,
including a General History of the
Subject. By George E. Ladshaw.
Spartansburg: Carolina Spartan,
1906. 8vo.; pp. 7.

EXPERIMENTAL-UNTERSUCHUNG UBER DIE
MOGLICHKEIT EINER DOPPELTELE-
PHONIE MITTELS UNTERBROCHEN ER
KrLANGeE. By J. W. Giltay. Amster-
dam: Johannes Muller, 1906.

CARBON BRUSHES. By J. S. Speer. St.
Mary’s, Pa.: Speer Carbon Company,
1906. 16mo.; pp. 30.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
November 6, 1906,

AND EACH BEARING THAT DATE

[Seenoteat end of listabout copies of these patents.]

Agricultural fork, J. Viall....... eeareeas 834,951
Air-compressor, automatic, J. Rogers .. 835,291
{ Air strainer, K. Rebinson................. 834,937
Amalgamator, D. McKelvev.......c..o..... 835,457
Amalgamator, placer, W. H. Morgan . 835,195
Amusement device, 0. Henrichsen. 835,424
Anchor, F. B. Langston.... 835,223

Apparel, wearing, W. J. 834,889

Auger bit, A. N. Webb..... 835,125
Automatie lighting burner. H. Lvon 835,138
Automatic lock, F. K. Heupel. 835,426
Automobile motors, protective d

A. Churchward 835,401
Bale band tie, E. L. Penc 835,465

Bailing press, W. A. Bright.. ... 835,004

Ball piayer’s pad, base, L. Flick... . 835,219
Basket-making machine. 13. Horton........ 835,135
Battery plate, secondary, J. H. Robertson. 835,229
Bearing, shaft, H. Rice............... 835,324
Bearing, step, H. J. Flood................. 834,897

Eearings, apparatus for preparing rings for

ball, S. Schneider..................... 835,328

Bearings, end thrust resisting means for,

J Perkins .......cooiiiiiiiiinn, 834,933
Bed bottom, spring, E. W. Burbridge. . 835,394
Bed, camp, F. D. Ravnvelee......... .. 835,469
Bed, couch, Sprague & Rebbins. ... 835,263
Bell, electric, H. W. Eden..... .. 835,183
Bell, electric. C. M. Proctor. . 835,199
Bending tool, J. A. Staples............... 834,941
Billiard and pool table, T. H. Callahan.... 835,177
Binder. C. D. Rubel................ouvnnn 835,257
Binder, loose leaf, W. M. Wheildon. ... 835,340
Binder, temporarv. J. Walker............. 835,171
Bit. See Auger bit.

Block signal system, alternating current,

R, Hamna....ooiiiiiiiiiiiien e 835,419
Blotter, F. Raupach............ ... 835.323
. Boiler furnace, J. R. Fortune.. ... 835,106
Bolster, body, W. D. Lowry . 835,225
Bolt-trimming machine, R. J. Rodd.. 835,255
Book, sales, A. F. Staples......... 835,041
Bootjack, H. Weber.......... 835,147
Bottle, A. B. Adair........ ceee.. 834,960
Bottle, P. T. Tkatzschenko............... 835,266
Bottle filler, siphon, W. J. Stapleton...... 835,001
Bottle, non-refillable, L. A. Robertson..... 835,081
Bottle, non-refillable, Rowe & Coy........ 835,115
Bottle, non-refillable, J. BE. Lesueur 835,446
Bottle stopper, W. F. Purcell........ 835,36u
Brace bar, extension, J. W. Kominek..... 835,359
Brake shoe, A. G. Olberding............. 835,463
Brick clamp, P. Stewart...... ... 835,376
Brick machine, D. P. Sanders . 835,201
Bridle bit, F. J. Beard..........c...cu... 835,092
Brush and holder, combined tooth, R. W.

MOTZAN e vereevnennennnenenenenennenn 835,365
Building block machine, M. L. & J. Dahn.. 835,405
Building block mold, J. Wengs............ 834,954
Building block molding machine, 0. H. Ol-

T o ... .. 835,140

Building tube, E. E. Van Wie.......
Butter separator, centrifugal, A. Fa
Butter treating apparatus, A. Fay...
Cake trimmer, J. B. Winfree, Jr
Calipers, proportional, J. Prario
Camera, photographic, L. Borsu

Can closure, H. F. Maranville, reissu 12,551
Canceling and postmarking machine, stamp,

F. Bjurstrom ................ ... R35,004
Canopy for horses, G. H. Taylor........... 835,378
Capstan and horse power, Le Valley & Bird 835,073
Car, S. Otis ... . iiiiiiiiiiineennnnnns 834,931
Car, E. W. Summniers...... 835,167
Car bolster, F. Jerdone, Jr... 835,436
Car brake, T. F. H. Zealand. 835.270
Car brake, L. Allenbrand................. 835,295
Car draft rigging, railway, J. F. O’Connor. 835,249
Car, dump, H. A. Reader................. 834,934
Car end sill, 8. Otis, reissue.... 12,55
Car fender, Jeneskee & Melcher. 835,435
Car, freight, W. 1. Brock....... 835,392
Car, railway, W. T. Van Dorn 835,170
Car, railway, C. M., Funk........... 835,413
Car safety fender, street, (1. D. Potter..... 834,996
Car standard, gondola, G. W. Du Bes...... 835,302
Car vestibule, railway, W. F. Richards... 835,114
Car wheel, self oiling, H. Eggers......... 835,016
Carbon tetrachlorid, manufacture of, J. M.

MAtthews . .uuiiniininen i rennnaennns 835,307
Carriages, sled runner for baby, L. D.

O'ROUTKE o viiiiiie i iiinennnennns 835,287

834,896

Carrier, Fink & Carlson
. 835,165

Carton and display deviee,

Cash register, T, TI. Blaiv..........c.c0e. 835,348
Casting machine, line, F. C. L. D’Aix..... 834,971
Ceiling constructing apparatus, G. H. Sher-

WOOA oottt it i e e 834,940
Chairs, drawer attachment for, H. H. Mal-

6 834,988

Check and tag, combined, J. P. Angell.... 835,385
Cheese cutter, J..TI. Oshorne.............. 835,315
Cheese cutter, computing, J. H. Osborne... 835,316
Churn, J. Wilson......ouiuniieniinnennn 835,126
Churn operating mechanism, H. Todd.. 835,335
Cirenit breaking device, C. R. Dowler 835,411
Circuit closer, thermostatic, C. L. Walker,. 834,952
Circuit protective device, D. C. Jackson... 835,025
Clamp. See Brick clamp.
Clamp, J. H. Winters........oovvvieenn... 835,090
Clock, electric, A. F. Poole.......cc.o...nn 834,995
Clod ecrusher and pulverizer., 1. T. Smith.. 835,371
Clothes pin, Luster & Stewart.o........... 5,36
Clutch, friction, A. W. Robinson. 834,936
Cluteh, friction, H. R. Stacks..... 835,373
Coal dump, Ball & Higginbotham. 835,386
(toal tar burner, T. Coughlan....... 835,403
‘Coal tipple, J. 8. Pates, reissue........... 12,553
4 Coal washer and ore concentrator, A, (.

CumpbeIll ... o et 835,397
Coat rack, J. L. Gragg.......oovevvevvorer 835,417
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Fooy and
Power
Screw Cutting:

FOR FINE, ACCURATE WORK
Send forCatalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N.Y., U.S. A,

Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0.

and Turret Lathes. Pian-
FOOt and Power ers, Sha grs, and Drill Presses.

SHEPARD LATHE CO. i3 W. 2d St. Cincinnati, O.

'
Manufactoxv Ebtabllshed 1761,
Lead-Colored & Slate Pencils. Rubber Bands,
Erasers, Inks, Penholders, Rulers, Water
Colors, Improved Calculating Rules.
Send for descriptive Circular S.
44-60 East 23d Street, New York, N. Y.
Grand Prize, Hlighest Award, St. Louis, 1904,

oo lELL

No Foolmg Around

Businessis business with our
HACK-SAW BLADES
They can always be found *‘ on the job.” They are thin
and hard, bult for use in rapid work—very rapid.
Finest bot-rolled sheet steel used in their manufac-
ture. For prices and sizes, see our catalogue.

GOODELL-PRATT COMPANY Greenfield, Mass.

FRICTION DISK DRILL

FOR LIGHT WORK.
Has These Great Advantages: 3
The speed can be instantly changed from 0 to 1600 without
stopping or shifting belts.  Power applied can be graduated
to drive, with equ4l safety, the smallest. or largest drills
within its range—a wonderful economy ir time and great
saving 1n drill breakage. (=&~ Send for Drill Catalogue.
W. F. & JNO. BARNES CO.,
Established 1872.
1999 Ruby Street, - 5

Rockford, I1l.

THE B. F. BARNES
1<4—=INCH DRILL

is adapted for work from 1-16 inch to 84
inch. ~ A strong, substantial, well built
drill, Plain lever or power fe_ed as desired.
We build a tull line of Drills. All sizes
furnished in Gangs. Also bave 9-inch,
and 11-inch Screw Cutting Lathes, and a
24x2-inch Wet Tool Grinder. Catalog S
on request.

B. F. BARNES COMPANY, Rockford. Ill.

European Branch, 149 Queen Victoria St., T.ondon, E.C.

PATENTS

Our Hand Book on Patents, Trade-Marks,
ete., sent free.  Patents procured through
Munn & Co. receive free notice in the

SCIENTIFIC AMERICAN

MUNN & CO., 361 Broadway, N. Y.
BraNcH OFFICE: 625 F St.,Washington, D.C.

The A. Rosenberg Faucet Motor runs in the proper
direction tor grinding and polishing. Is 5 inches in dianeter,
with a 4 1-2 inch wheel. Pelisher on one side and the grinder
on the other.  Any kind of chuck can be screwed on the spin-
a.e ends—for household use, for dentists, for jewelers, etc.

Price of motor is $5.00. Rig wrht and left- hand chucks, each
25 cents. No wiench or other tool required to take the
wheels or chucks off.  Interchangeable bearings only 95
cents each. A motor that IS A MOTOR scientifically
constructed in every way. Send 10 cents for copyrighted
booklet. Agents wanted. Prices on upplcation to

THE A. ROQENBER{: MOTOR & MFG. CO.
A, Rusxvnmm Established since 1 Baltimore, Md., U. S. A.

Az
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A Home-lade 100-Mile
Wireless Telegraph Set

Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 for a
thorough, clear description, by A. Frederick Collins, of
the construction of a 100-mile wireless telegraph outtit.
Numerous, adequate diagrams accompany the text.
Price 10 cents by mail. Order tfrom your newsdealer, or

MUNN & CO, 361 Broadway, New York

WELL motm

DRILLING
Over 70sizes and styles, for drilling either deep cr

a
Machines
shallow wells in any Kind of soil or rock. Mounted

on wheels or on sills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
Operate them easily, Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

How To Increase
Your Business

FAD carefully, every

R week, the Business

and Personal Wants
column in the

Scientific American

This week it will be found
on page 369.

Some week you will be
likely to find an inquiry
for something that you
manufacture or deal in.
A promptreplymay bring
an order,

Watch it Carefully

Cock and safety valve, combined gage,

Calder

Coffee grading mechanism, ground, -

WA 5560000 000000000008005006000000000 835,057
Collar supporter, F. B. Reynolds........... 835,228
Colter attachment for plows, adjustable, S.

D Y S 008680080800 0000500058000080 835,101
Combmg and like machines, doffing mechan-

ism for, L. Rawlinson ............... . 835,200
Compasses, oval, C. Schreiber....... . 835,164
Concrete building block, A. Lough.. . 835,027
Concrete roofing, 0. J. Wilder............ 835,088
Concrete window construction, F. B. Gil-

breth ...i.iniiii it iiteneaaanaan 835,241
Condenser, steam, P. H. Sellers. . 835,260
Conveyer, W. J. Patterson................ 835,288
Conveyer's, device for operating trippers for

belt, Mason & Robb. ... 834,921
Copy holder, E. D. Holt. . 835,429
Corn popper, C. C. Fouts. . 834,89¢&
Corset side bteel J. E. Do . 835,30
Cotton scraper, Meaders & BlOWIl ......... 835,45
Couches, automatic locking and releasing

device for, F. J. Crouch............... 835,17¢
Coupling device, C. E. Atkinson...... 835,211
Crate or box, folding, J. H. Parsons 835,318

Cruet holder, salt and pepper, M. Herman..
Crutch, P. S. Hovis
Cultivator, L. Roy
Cultivator disk hub,

S. Dodge 5,
Cup and ball joint, J. C. Martin, Jr....... 835,076
Cupboard and dumb waiter, combined, I. G
)3/ 800000060000639000000000000.08300000 835,157

Current generator, constant, M. 835,363
Current n.achine, alternating, M. Deri 835,407
Current rectifier, Andrews..... ... 835,344
Curtain stretcher, H. Adler................ 835,271
Curtain stretcher frame, J. C. Wagner.... 835,336
Cut out, R. Fleming............ccoiiuunnn 835,353
Cutting, ferming, and assembling machine,
autcmatic, A. H. Greenebaum......... 835,065
Cutting tool, automatic, Allen & Johnson.. 834,877

Cylinder lock and key therefor, P. K. Lind-

F385 N 50000090 000000000003080000009000 834,918
Decapping, recapping, and sizing machine,

D. E. SWaysSg00Q ....viverencenenonnnns 835,480
Decorticating ramie and other fibrous

plants, machire for, J. M. A. Faure... 835,412
Demand indicator, L. Wilson.........e00us 835,484
Dental handpiece, W. W. Freeman . 834,899

... 835,010
835,060

Desk and seat, E. H. Claudy......
Dish washing machine, C. W. Donnell.
Display rack for seed packages, A. E.

MAD .vrrnan. .~ 835,161
Distributing board, C. 835,268
Docks, means for assembhng blocks for ma-

rine dry, A. A. Morris................ 835,139
Doll head, J. W. Horne........c.ceveeeunnn 834,981
Door attachment, screen, Carlson & Juve.. 834,967
Door hanger, Squires & Humphrey....... . 835,372
Doors, operating bulkhead, W. L. Merrill.. 835,362
Double and swingle tree, G. Naylor....... 835,459
Doubletree, R. L. Lamberton .......

Dough divider, D. I. Calhoun.....

Dough divider, F. H. Van Houten B
Dough mixing machine, R. Hohnbach... 835,107
Dough molding machine, F. Streich .. 835,204
Draft equalizer, J. Langenfeld..... 834,986
Draft equalizer, S. E. Bailor. 835,051
Draft equalizer, A. M. Canada

Draft rigging, J. S. Cooper..
Draft rigging, J. F. O’Connor
Drier, F. 8. Tayman .........
Drying apparatus, J. Tattersall
Drying machine, F. Burlingame
Drill. " See Rock drill.

Drills, journal box bearing for rotary disks

of, W. D. B 2) o JA PP 835,031
Dust deflector, Walker & Jacobson........ 835,146
Dust from carpets, furniture, etc., device

for extracting, H. Sorensen............ 835,118
Dust remover and air purifier, R. J. Radike 834,997
Electric .circuit regulator, E. Gough... 835,416
Electric circuits, controlling means for, J.

11¢ N HIYS 50000000000060000000000005800000 835,074
Electric_conducting wires, terminal tip for,

B & [ A o A FIPs 835,158
Electric machine, dynamo, R. 835,227
Electric meter, W. H. Pratt . 835,321
Electric terminal fixture, A. H. Svensson.. 835,003
Electric wave form tracer, H. J. Ryan.... 834,998
Electrical distribution system, R. Fleming. 835,354
Electrical furnace, F. J. Tone............. 834,948

Ilectrical regulatlon system, J. L. Creveling 835,487

Blevated carrier, L. A. Martin............ 835,450
Elevator cages, safety brake for, W. Farns-

worth et al. ..........cciiviiiiiinnn, 835,018
Elevator safety device, W. J. Beach....... 834,883
Embroidering, marking composition for, M.

C. WeNNer ......ceieieeencenannnanans 834,955
Emergency stop, W. H. Balch .. 834,961
End gate, vehicle, G. Henery.. . 835,423

................... 834,974

Engines, air cooling device for explosive,

Frayer & Miller ..........cocivuivnnn.
Eraser, blackboard, F. E. Cardy.
Excavating apparatus, L. Mayer.
+k:les apparatus, physical, J.
glasses, C. Brown

lEngine, Genung & Spoor

835,277
8‘30 275

Fan, C. L. Hulsizer ........... 835,433
Fastening device, D. C. Dalzell. 835,154
Feed bag, R. R. Bryant........ 835,128
Fence post, F. Tennigkeit. 825,334
Fence post, A. Mitchell .......... 835,364
Fence wire clamp, W. H. Hampton... 834,976
Fertilizer distributer, W. W. Tedford 835,379
Filter, pressure, W. H. Dopp.......... 834,892
Filtering apparatus, A. Priestman 835,163

Filtering apparatus, beer, J. F. The.ur.er
Fire escape, J. Cruickshank ........... 835,180
Fire extinguisher, F. Yost........... 835,050

Firearm rear sight, Pender & Trott. 835,112
Firearm safety lock, F. M.’ Deming.. 835,349
Firearm sight, J. Aubrey...... 35,091
Fireproof double glazed window, ho

Christenson ..........ciiiiineinnennnn, 834,968
Fireproof window with revoluble sash, hol-

low, L. Christenson ..................

Fishing net, F. H. Haskell
Float trap, thermo, J. F.
Floor covering, apparatus for the manufac-

ture of inlaid, . D. Snow........... 835,000
Floor polishing device, O. H. Ostlund . 835,317
I'ly paper holder, A. Epple............... 835,239
Fly trap, H. J. Steinmann................. 835,264
F'rames, brace bar for folding, A. P. Olson 835,250
Fresh air treatment, apparatus for, S.

W BV} i/ A AGA00066A000660000086600600 835,075
Fumigator, F. Lautenschlager . 835,137
Furnace, G. Dillon .......cccviuivnenennn 835,409
Ifurnace draft device, W. G. McPherson. 835,458

Furnace for steam or hot water heatmg

systems, E. M. Fancher .......... 834,972
Furniture, folding, I. Stanley 835,374
Fuse, electric, J. J. Miley 34,9
Game counter, P. Edsall 835,218
Garbage burner, F. T McGurrin 835,311
Garment fastener, E. Reiff..... 835,141
Garment fastener, W. Gustafson 835H,41¥8
Garment hanger, E. T. Palmenberg........ 835,464
Garment hanger, collapsible, T. D. Sugrue. 834,946
Gas burner, A. . Humphrey..............

Gas burner, J. M. Pfaudler ..........

Gas burner, incandescent, C. O.-Dryden.

Gas burner pressure regu]aton S. W Hyatt 835,221
Gas generating system, F. H. Treat...... 835,293
Gas generator, acetylene, J. F. Philippi.... 830 033
Gas, means for heating compressed, W. 5

N S S a5 5 50660 00 009080030 60800000 835,262
Gas, purification of hydrochloric a 8

Hasenbach ................... . 834,977
Gate, W. P. & W. P. Elliott, Jr 835,184
Gate, J. A. & W. A. Warner. 835,208
Gear, compensating, E. .J. Gou 5 . 834,902
Generator See Current genelator
(xlass eylmder drawing machine, J. George

................................ 835,061

G]dSS msulators or similar articles, making,

Brookfield & Stivers................... 835,235
Glass insulators or similar glass articles,

press for making, S. Kribs............ 835,245
Glass mast, W. Schutz .......... . 834,999
Glass, molding, H. M. Brookfield 835,393
Glass plates, manufacture of, B. C. White. 835,148
Glass pot handling apparatus, Dravo &

L5 11 4 5 8060000300660060000a0080000000 834,894
Gold and sﬂver, means for preci

Snodgrass  ......eeecienienn 835,329
Governor, A. C. Campbell ......... 835,396
Graining device, floor, B. P. Hess........ 5,067
Granular substances, making suppontm«

plates fer, C. P. Schwarz 834,939
Grate, J. B. Parkioson.... .334,932

WoodenTanks

Any Size or Shape

Steel Towers
= Any Height

The Baltimore Cooperage Co.
MANUFACTURERS

BALTITORE CITY, MD.

CATALOGUE GRATIS

The simplest, smallest, safest, neat-
est and most successful Motor Fan
made is the Rawlings Patent
High-Speed Water Motor
Fan. Can be installed in a few
minutes. No operating expenses.
Made of high-grade brass. Price
4-in. Fan with complete coup-
lings, $10.00
E. GINTZEL

150 Nassau S:z,, New York City

S For the Assembler and
Repairman

Special Prices on all makes of Tires.
Our new Establishment January First.
Prices are moving the goods.
Write for snaps.
NEUSTADT AUTOMOBILE & SUPPLY CO.
826-830 S. 18th St.. St. Louis, Mo.

1 9 0 6
THOMAS

AUTO-BI

1 No. 44. Price $145
Three Ho%e?df’eower Simplest inotorcycle on the
market. Agents wanted everywhere. Catalog free.
THOMAS AUTO=-BI
1450 l\m.gara street Buﬂalo, N. Y.

{!MOTORCYCLES

$40.00 UP
= Write for list No. 102 descnbmﬁ
seventy machines. We furnis
castings for eight different motors,
air an% water-cooled, 1% H. P.to5
H.P. suitabletorbwyclc runabout,
motor boat and stationary purposes.

Our motor-cycle catalogue 1s one
of the most complete ever 1ssued.
Mailed upon request, Postage 2c.

HARRY R. GEER co., 1015 Pine Street, St. Louis, Mo.

Wizard Repeat_mg i ‘5';9?1
LIQUID PISTOL

Will stop the most vicious dog (or
man) without permanent injury. Per-
tectly safe to carry without danger of .

leakage. Fwres and recharges by pulling the trigger. Loads
from any liquid. No cartridges rec red. Over 6 shots in oue
loading. All dealers, or by mail, Suc. Rubber-covered holster, Be. extra

Parker, Stearns & Co., 226 South St , Dept. G, New York

Nickel- p] e

&
\:; &\, Pav'd

ROTARY PUMPS AND ENGINES
Their Origin and Development.—An important series of
papers giving a historical resume of the rotary pump
and engine from 15838 and illustrated with clear draw-
ings showing the construction of various forms of
pumps and engines. 38 illustrations. Contained in
SUPPLEMENTS 1109, 1110, 1111, Price 10 cents
each. For sale by Munn & Co. and all newsdealers.

PIPE CUTTING
AND THREADING MACHINE

For Either Hand or Power

4 This machine is the regular hand machine sup-
plied with a power base, pinion, countershaft,
etc., and can be worked as an ordinary power
machine or taken from its base for use as a
hand machine. Length of pipe handleJ
\ easily in smali room. Tlustrated catalogue
—price list free on application.

THE CURTIS & CURTIS CO.,

6 Garden St., BRIDGEPORT, CONN.

Range 2}4-4 in. R H

THE EUREKA CLIP

The most useful article ever invented
for the purpose. Indispensable to Law-
yers, Bditors, 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.
To _be had of al] bouksellers. stationers
and notion dealers. or by mail on receipt
of price. Sample card, by mail,free. Man-
ufactured by Consolidated Safet
Pin Co., Box121. Bloomfield. N. J.

J A GER Marine
4-Cycle Engines

B Skillfully designed and well
\ built. Single lever control, com-

G0N 9FIR

bining automatic carburettor
with spark advance. Develops
wide speed range and reliability
under most trying conditions
Sizes 3to 60 h. p. Sernd for catalog.

CHAS. J. JAGER CO.

“ 281 Franklin, cor. Batterymarch St.,
Boston Mass.

e e e I ~

To Boolr Buyers

We have just issued a new
112-page catalogue of re-
cently: published Scientific
and Mechanical Books,
which we will mail free to
| any address on application.

! MUNN & COMPANY

Publishers of SCIENTIFIC AMERICAN

361 Broadway, New York

|
———— ————|

e ——

Wachusett Dress Shirts conform in style, fit and
fabric to the most exacting demands of Fashion,
They are worn wherever faultless evening dress is
required and particular men pronounce them the
finest made

Wachusett Coat Shirts embody- all the latest 20th

century ideas of comfort and utility.
stylish and durable and pay the buyer big dividends
in shirt satisfaction. Ask your dealer for ‘‘Wachu. i
sett” make, Booklet FREE. i

Wachusett Shirt Co., Dept. 2, Leominster, Mass. '

They are

Manufacturers of White, Negligee,
Fancy Shirts and Night Robes.

a n
THE'BEST"'LIGHT
Beautiful to behold,~
useful beyond any light
made. The cheapest,
most efficient light on the
market. Makes and burns
Its own gas, giving a 100-
candle power light.

Over 100 different
styles. No GREASE,
DIRT, SMOKE or ODOR.
Every lamp warranted.

Agents Wanted Everywhere.
THE BEST LIGHT COMPANY,

Owners of Original Patents.

87 E.5th St.,  Canton, 0.

Save Worry
SHEET METAL GAUGE ¢

Measures in thousandths from 0to % 14
in. thickness and to 2 ins. from edge ©
of sheet. In leather case, $6.7 3.
Send for free catalogue No. 17 B.
The L. 8. Starrett Co., Athol, Mass.

@@@999@@@9@9@@@@@69@@@@@@9@9

Automatic Water Supply @By

Most economical, reliable and eflicient. §
If you have running water the Niagara
engines will elevate 35 feet for g
each foot-fall obtainable from
spring, brook, or river. de-
livered to any distance.
Write for catalogue.

Niagara Hydraulic Engine Co.
140 Nassau St., N.Y. :

9
©
©

@_60@@0@@@

AUTOMOBILES

BOUGHT, SOLD AND EXCHANGED

The largest dealers and brokers in New and

Second-hand Automobiles in the world. Send
for complete bargain sheet No. 112.

TIMES SQUARE AUTOMOBILE CO.

217 West 48th Street, New York City

ARITHMETIC

Do not despair because

SEIéF ]c]hrougth net:lect you S?A [IHB
TAUGHT pove e armea avour NRIIUNIB)

what \

Arithmetic. PROF &PANGE\IBERG’S

NE\V METHOD requires no teacher. [

5T pages; sent prenaid on receipt

ni 60c. in stamps.  Edition de Luxe $:.00,
GEQ. A. ZELLER BOOK (O,

43 South 4th St., St. Louis, Mo.

(SPARK COILS)

Their Construction Simply Explained

Scientific Amierican Supplement
160 describes the making of a 1%-inch spark
coil and condenser.

Scientific American Supplement
1514 tells you how to make a coil for gas-
engine ignition.

Scientific American Supplement
1522 explains fuliy the construction ef a
jump-spark coil and condenser for gas-engine
ignition.

Scientific American Supplement
1124 describes the construction of a 6-inch
spark coil

Scientific American Supplement
1087 gives a full account of the making of
an alternating current coil giving a 5-inch
spark.

Scientific American Supplement
1527 describes a 4-inch spark coil and con-
denser.

Scientific American Supplement
1402 gives data for the construction of coils
of a definite length of spark.

The above-mentioned set of seven papers
will be supplied for 70 cents.
Any single copy will be mailed for 10 cts.

ARITHMETIC
Self Taudht

MUNN @ COMPANY, Publishers
t‘&bl Broadway New York
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AUTOMOBILE

Holds the Non - Stop
Record of the world,
3,000%4 miles in 7 days,
7 hours and 31 min-

utes at a total cost of
less than $50.

This is the greatest distance ever cov-
ered by any vehicle with self-contained
power without stopping the motor.

The record was made by a regular stock tour-
ing car, without any special preparation—the
same as the car you buy for $1,450.

Ask a Maxwell owner.

Send for Catalog and Book of Testimony,
Dept. 11.
MAXWELL - BRISCOE MOTOR CO.
HUDSON TERRACE, TARRYTOWN, N. Y.
MAIN OFFICE AND FACTORY.

Pawrveker, R L TarrYTOWN, N. Y, Cuicaco, ILL.
Member American Motor Car Manufacturers’ Association, N. Y.
Exhibit at A. C. A. Automobile Show, Grand Cen-
tral Palace, New York, December 1st to Sth.

E0

First of all, start
right by securing the
necessary technical
training on your
special subject. You
can do this with the
aid of the wonderful
system of instruc-
tion of the Inter-
national Corres-
pondence Schools,
without leaving
home or present po-
sition. It will cost
you nothing to be
shown how easy and
certain you can se-
cure the instruction
you may mneed in

I D EA any of the following
occupations:
M,

hanical Dr. hit: n, Civil Engineer,
Chemist, Textile-Mill Supt., FElectrician,
Electrical Engineer, Mechanical Engineer,
Telephone Engineer, Electrical Lighting
Supt., Surveyor, Stationary Engineer,
Building Contractor, Architectural
Draughtsman, Architect, Bridge Engineer,
Structural Engineer, Mining Engineer.

Write the I. C. S. stating the occupa-
tion in which you need training. You
will promptly receive information with-
out cost or obligation to you that may be
turned to your iucalcula%le advantage.

INTERNATIONAL CORRESPONDENCE SCHOOLS,
Box 942, ScraNTON, Pa.

HOW
10
WORK
ouT

Electrical Engineering

and Experimental Work ot Every Description

We have every facility for producing first-class work
Our factory is equipped with modern ma- :

promptly.
chinery throughout.

C. F.
Engineering Dept.

SPLITDORF

. Loom filling

17-27 Vandewater St., N. Y. City

“The 0th Conbuny Limited”

Fastest Long Distance Train
in the World,
Via the

‘“ America’s Greatest Railroad ”’

This magnificent train is equipped with
Pullman cars of the very latest design and
has all the special features which have made
the New York Central service so deservedly
popular, Barber, Baths (Fresh and with Sea
Salt), Valet, Ladies’ Maid, Manicure, Stock
and Market Reports, Telephone, Steno-
grapher, etc.

A dozen other fast trains between

New York, Boston,
and

Buffalo, Detroit, Cleveland, Columbus,
Cincinnati, Indianapolis,
Chicago, St. Louis,
the West and
Southwest

C. F. DALY
Passenger Traffic Manager
NEW YORK

Molybdenum and

Grate, A. C. Hepp.... eevieiiiiinnnennn.
(irate or grate member, ball bearing fire

ring, J. Ritschel ..................... 835,470
Grater, A. C. Mahla

Grease cup, Jones & Datte
Grinding machine, H. E. Me .
Grinding or crushing mill, G. Weiss......
Guitar and mandolin bridge, G. A. Webb..
Guncotton blocks, pressing of, G. W. Bell,

835,296,
Guncotton blocks, pressing of long, G. W

Bell . i i 835,297
Hair cutter, E. Scharff ...............0... ‘835,259
Harvester cutting apparatus, W. R. Clark-

1570 4 834,969
Hat, I. J. Glerum ........ccvevuiiunenennns 834,900
Hay cerrier, H. L, Fer . ..835,185, 835,186
Hay press, W. W. Stewart................ 835,043

835,038

Hay sling or net, F. W. Simpson...
Heating and ventilating system, J. N
Heating apparatus, S. A. Shuter..
Iectograms, producing, C. Flamant .......
Hide handling apparatus, B. A. McNabb...
Hinge, flush, J. G. Schmidt...
Hoist, C. E. Glessuer .
Hoisting apparatus, J. D. Austin
Hollow ware embossing machine, metal, R.

E. Devine ......ciiiiiiiiinnnnnnnnnnn 835,100
Honey knife, J. T. Calvert .. 834,888
Hoof pad fer horseshoes, B. P. . 835,064
Ioof trimming tool, J. A. Stubkjare 835,331

Hose clamp, J. Ciark
Hose coupling, J. M. . 835,2

Hul attaching device, M. 834,885
Ice cream scraper and n:eans to support the

same, II. S. T <) S 835,131
Igniter, electric, J. N. Kelly 834,912
Index, card, J. E. Scoville 835,476
Indicator or sign, E. M. Sk . 835,309
Indigo white, maliing halogenat .

®berreit 835,462
Insect trap, C. W. Pelton 835,253
Insulating composition, W. 35,14
Insulating compound, S. G. Penney...... 835,113
Insulating electrical conductors, ;. H. Rup-

Jey e e 835,327
Insulation for electric circuits and produc-

ing the same, Ryan............ 835,367
Insulators or similar articles, press for

making, H. M. Brookfield............. 835,236
Jar or other vessel closure, G. Staunton.. 835,166
Jars and the like and making the same,

packing ring for fruit, W. W. Cadle.. 834,965
Journal lubricator, J. W. Pepple..... 835,319
Kettledrum, C. H. Agne... 835,173
Kraut cutter, D. B. Huffma

Johnston ....... ...,
G. F. McCahey..

Lacing, shoe, H. L.
Lacing tipping machine,

Ladder, . Cooper......oiiiiiiiinen. 8.
Lamp and lantern holder, Roberts & Math-
[ 4 T

Lamp attaching means, miner’s, W. Minery
Lamp cluster, incandescent, H. Hubbell..
Lamp for photographers’ use, flash, G. I.

Fraley  .ooieiiiiiiii i i 835,240
Lamp, gas, J. Braunstein ................ 835,053
Lamp, incandescent clectric, G. P. MecDon-

nell ... 834,990
Lamp lighting appliance, gas, S. Shaw.... 835,117
Lamp shade holder, H. A. C. Hellyer..... 835,422
Lamps, machine for basing incandescent, A.
| SWAIL ettt iitenieninaenennennennn . 835,377
. Lamps, etc., .

J. Russell ...... ..., 835,258
Land roller and corn planter, combined, H.

W. ‘Thomasson 835,206
Latch, J. Broadbelt .. .. 835,273
Lathing machinery, S. C. Lingenfelter..... 835,026
Lavatory, kitchen, and laundry apparatus,

combination, W. C. JameS............ 834,983
Leather treating machine, E. E. Chain.... 835,399
Leather working machine, G. A. Lawrence 835,305
Ledger and binder, locse leaf, R. A. Oakley 835,196
Leg, artificial, J. Hogan.................. 835,428
Lens focusing device, I'. A, Brownell ..... 5

Level device, Z. Williams
Lifting jack, N. Weiler ......
Lifting jack, J. H. Abrams..

E. A. Potter

Linotype machine, J. R. Rog

Liqaid dispensing apparatus, W.

Liquid receptacles, air relief for,
d;

Line holder,
835,162

2 835,442
Lock. See Automatic lock,
Lock, B. Phelps .....cieivienineennnennns 834,994
Lock, B. O. Berntsen .. 835,389
i Lock, J. Herzog ......... .. 835,425
Lock, O. Katzenberger .. 835,437
Lock, W. KrajkowsKi........... . 835,440

I.
Locomotive attachment, J. Minturn 834,925

' Loom_  filling replenishing mechanism, J.
NOIthrop voveniiiiien i innnnenennns 834,930

Loom filling replenishing mechanism, E. S.
Stimpson ... i e 834,945

ing mechanism, E.
Benoit ... i
Loom filling tension means, K. S. Stimpson
Loom shuttle, Saunders & O'Neil .
Loom temple, Colbert & Ilonan.....
Mail bag catcher and deliverer,
................................ 834,916

. 834,929

835,003
835,044
835,230

. 835,011
&

Mail crane, G. .J. Cramer 835,404
Mangle, C. T. Gilmore.... .835,187, 835,188
Manhole construction, D. Craig............ 835,012
Manhole cover, W. Yaeger . 835,294
Marble on finished objects, -

tation, H. BoSKen ........cccevvenenns 835,213
Massage apparatus, self electric, S. R. E.

Sehmidt .......... .o il 835,082
Mat, P. S. BurnsS .............. .. 835,274
Mattress, spring, F. J. Maier 835,246
Measuring instrument, electric, 835,322

W. H. Pratt

Measuring instrument, electrical, E. I

Northrup ................ 835,461
Mechanical movement, W. D. Whitney 835,086
Mechanical movcment, J. H. & J. B. Taylor 835,169
Merry-go-round, W. IF. Cash.............. 835,398
Metallic leaf, apparatus for applying, W.

L COC . eteeeeeea et 835,402
Micrometer, D. K. Lee .... .......... . 835,224

ts.. 831,980
835,165
835,052
834,880
835,444

Mirror supporting device, H. W. Hodget
Mixing or stirring device, E. P. Shaw....
its alloys, producing, K.
M. Becket .......ciiiiiiiiiiiiiiiiiins
Mop, H. A. Antoni
Motor control, induction, M.

C. A. Latour.

Motors from a distant point, means for

controlling electrie, F. A. Willard..... 835,381
Mower, C. Lorenson ..........coeee.. .. 835,447
Nut lock, W. S. Mason ......eecceveeunes 834,922
Nut wrench or spanner, A. 835,194
Nuts on bolts, device to lock, Darst & Ha

relson . 835,217
0il and water sep , . . 835,216
0il separator, R. D. Jeffreys 835,243
Ore concentration, H. L. Sulman et al

H. L. Sulman.....
L. Sulman et s

Ore concentration,
Ore concentration, H.

: Ores, agglomerating fine, I’. B. Bachman... 835,232
| Packing for joinis, E. J. Ober .. 834,992
Padlock, combination, F. M. Indelli .. 835,304
Padlock, keyless, C. Liaci................ 834,917
Paper bags, combined carrier and fastener

for, H. J. Mortensen ................ 835,455
| Paper box, F. Knobeloch.................. 835,191
Paper cutting or dividing machinery, B.
: Karfiol ...ttt 835,190
Paper or other sheet material, appuaratus

for perforating or dividing, B. Karfiol? 835,283

i Paper, perforating or dividing, B. Karfiol.. 835,189

' Pathological work projector, H. A. Hughes. 835,431
Pegging machine, B. I. Mayo............ 34,923
Pen, self filling fountain, J. Ullrich 835,257
Pen wipcr, Stull & Berkes 835,332
Phonograph horn, separable, E. Weislowits 835,338
Piane wrest plank, R. Cable, Jr 835,129
Pie pan, F., T. Blynt 835,212
Pigs’ feet, machine for splitting, W. A.

BroOKS iviitiniiretenrnannnnnanannans 835,055

Pin. S2e Clothes pin.
Pin and joint, F. E. Farnham 834,895
i Pipe coupling, H. Day ......... . 834,801
| Pipe wrench, O. L. Mahnicke.. 834,920
| Planing machine, S. L. Crowe 834,970
Plant and animal exterminator, J. L. Jane-

WAY ettt 835,357
Planter, W. B. Hampton. . 835,066
| Planter, corn, J. Tuggle. . 835,084
| Planters, drop mechanism .

Snyder .eiiiiiiiiiiiiiiii i 835,040

835,024

/SORE THROAT

To prove the Efficiency of

ydrozone

to Sore Throat Sufferers, I will send
One 25 Cent Bottle Free
to everyone sending me this adver-
tisement with 10 cents to pay postage
and packing. Hydrozone is a harm-
less germicide, indorsed and success-
fully used by leading physicians. Not
genuine without my signature on
label. Ask for Booklet on Treatment
of Diseases.  Sold by Leading Drug-
gists. Good until Feb. 10, 1907.

hf dlttton

Dept. U, 63 Prince Street, New York

. For the Furnaceor Boiler

It will save more than its cost
this Winter because it cuts one-
third from your coal bills and
thoroughly heats rooms your fur-
pace now fails to heat withoutex-
tra expense. Saves the heat which
oxdinarily goes out of the chimney.
Requiresno furtherattentionwhen
once installed, and every house-
holder who heats by furnace or
boiler should ask their dealer
about the NEw ERA, or write for
full particulars to

WILMOT CASTLE CO.
17 A Elm St., Rochester, N.Y.
We also make Radiators for

Stove Pipes, etc.

:
DRAPER'S
Recording Thermometer

Traces automatically a correct and
continuous record in ink of the tem-
Rfracuye on a graduated weekly chart,

ade in two sizes, and standardized
and fully guaranteed. Also other re-
cording weather instruments.

THE DRAPER MFG. CO.
162 Front St., New York

More Power for Your Auto
. if you have an

Apple Battery Charger
to keep yonr batteries full. It auto-
matically generates a current that
produces hot sparks to meet every
charge. If youhave ignitiontroubles
write us to-day for full informati(m:

al Mfg. Co., 98 St. Clair St., Dayton, Ohio

The Dayton Elee:

IT MAKES MONEY
RAPIDLY

nd pays for itself mn two days work.
here never was a machine like the

PHOTOSCOPE

for making money. Takes a perfect pho-
tograph aucomatically, develops, finishes
frames it for a nickel 1n less than
Thousands h use making
Booklet

and
one minute.
fortunes for their operators.
and price-list free from

M. S. KLINE
45 N. Division St., Burraro, N, ’

SENSITIVE LABORATORY BALANCE
By N. Monroe Hopkins. This “built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a ostaie stamp. The balance can be made
by any amateur skilled in the use of tools, aud it will
work as well as a_$125 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. This article is contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No, 1184, Price10
cents For sale by MUNN & Co., 361 Broadway, New
York City. or any bookseller or newsdealer.

“ Economo” Emery Wheel Dresser

Made of
—-—___— (@) an abra-
o “*‘Combination” Dresser f;,‘:s"he;i::i
asthe Black Diamond.
‘Will true or shape any
wheel except the very
hard and carborandum.
The ““Combinaiion  is
the roughing tool
placed in the gandle

end of *“Economo.” Send for circular. Dresser sent on 15 days’ trial.

INTERNA'TIONAL SPECIALLY CO., 360 Ilolden Ave., Detroit, Mich,
GOES LIKE SIXTY R
SELLS LIKE SIXTY 60

ENGINE

For Pumping, Cream

ash Ma-

TRIAL

: Askfor catalog-all sizes

GILSON MFG. CO. 100 Park St. Port Washington, Wis.

WALRUS
ROOFING

Rain, snow, ice, wind, frost and sum-
e powerle: inst

results for yvears atter
ngs are worn out. Qur free
sample shows its valne, Write for it.
WARREN CHEMICAL & MFG. €O.
18 Battery Place, New York

High Grade INSTRUCTION
By CORRESPONDENCE

Fourteenth Year

LA ‘ ‘ Prepares for the bar of any State.
Improved method of instruction, com-

bining the Text-Book, Lecture and Case Book
methoils. AYproved by the bench and bar. Three
Courses: College, Post-Graduate and Business Law. ]

Uniform rate of tuition. Send for Catalog.

Chicage Correspondence School of Law
Reaper Block, Chicago

GENTLEMEN

WHO DRESS FOR STYLE
NEATNESS, AND COMFORT
WEAR THE IMPROVED

BOSTON
GARTER

THE RECOGNIZED STANDARD\
“Z: The Name is

stamped on every .
loop — g

The
CUSHION

BUTTON
CLASP

LIES FLAT TO THE LEG—NEVER
SLIPS, TEARS NOR UNFASTENS

Sample pair, Silk50c., Cotton 25¢.
Mailcd onreceipt of price.

GEO. FROST CO.,Makers
8 Boston, Mags.,U.S.A.

Living-Music-Box

is the Registered name for my

genuine
Geisler-Andreasberg-Roller
U. S. Pat. No. 50853.
a special-bred strain of Canaries, di-
rectly imported from our own hatch-
eries in Germany. Their song is en-
tirely diffcrent from the ordinary’
Canary, and far superior to anything J
you have ever heard. It is simply mar- /
velous how a little bird like this can
bring forth such a volume of sweet,
rich, melodinus tunes. 7
Guaranteed Day and Night $5 <
Songsters

Other varieties from $2 u}l).

Sent by express anywhere in the
U. S. or Canada, alive arrival at Ex.
o'fice guaranteed.

Beware of imitators. Cage and bird’s inside wing must be
stamped with my registered Trade-Mark, ©Living Music-Box,” or
not genuine. Kahuka, Oahu, Hawaii, April 21, 1906.

Received my Geisler-Roller in perfect condition. I never heard
such sweet notes before. Thank you, Mr. Geisler, for your fair
treatment, L. I. Bourke.

Large Illustrated catalog, booklet, and testimonials free.
GEISLER’S BIRD STORE, Dept. 57, Omaha, Neb.
Largest Mail Order Bird House in the World.  Estab. 1888.
Its Denaturization
Its Industrial Use

The Cost of Manufacturing Denatur=
ized Alcohol in Germany and German
Methods of Denaturization are discussed
by Consul-General Frank H. Mason in
SCIENTIFIC AMERICAN SUPPLEMENT I550.

The Use, Cost and Efficiency of Alcohol
as a Fuel for Gas Engines are ably ex-
plained by H. Diederichs in SCIENTIFIC
AMERICAN SUPPLEMENT 1596. Many clear
diagrams accompany the text. The article
considers the fuel value and physical pro-
perties of alcohol, and gives details of the
alcohol engine wherever they may be dif-
ferent from those of a gasoline or crude
oil motor.

In SCIENTIFIC AMERICAN SUPPLEMENT
1581 the Production of Industrial Alcohol
and its Use in Explosive Tlotors are
treated at length, valuable statistics being
given of the cost of manufacturing alcohol
from farm products and using it in engines.

French Tethods of Denaturization con-
stitute the subject of a good article pub-
lished in SCIENTIFIC AMERICAN SUPPLE-
MENT 1599.

How Industrial Alcohol is ade and
Usedistold veryfully and clearly in No. 3,
Vol. 95, of the SCIENTIFIC AMERICAN.

The Most Complete Treatise on the Mo=
dern Manufacture of Alcohol, explaining
thoroughly the chemical principles which
underlie the process without too many
wearisome technical phrases, and describ-
ing and illustrating all the apparatus re-
guired in an alcohol plant is published in

CIENTIFIC AMERICAN SUPPLEMENTS 1603,

1604 and 1605. The article is by L. Baudry
de Saunier, the well-known French autho-
rity.

I}Il SUPPLEMENTS 1607, 1608, 1609 we pub-
lish a digest of the rules and regulations
under which the U. S. Internal Revenue
will permit the manufacture and denatura-
tion of tax free alcohol.

Any Single Number of the SCIENTIFIC
AMERICAN or SUPPLEMENT will be sent for
10 cents by mail. The entire set of papers
above listed will be mailed on receipt of
$1.10.

Order from your newsdealer or from the
publishers,

MUNN @ COMPANY
361 Broadway, New York



NoveEMEBER 17, 1900.

Scientitic

American 373

Classiﬁed Advertvifs*emeng

Advertising in this column is 50 cents aline. No less
than four nor more than ten lines accepted. Count
seven words to the line. All orders must be accom-
panied by a remittance. Kurther information sent on
request.

SALE AND EXCHANGE.

FOR SALE.— Engine Lathe, swings 9% in. takes 25 in.
between centers; complete with fu_l set change gears
to cut all size threads, 3to 40in. ; price only $41.00. Ad-
dress L. F. Grammes & Sons, Allentown, Pa.

FOR SALY.—Official Gazette of the U. S. Patent
Office, bound volumes and indexes, 1847 t0 1830 comp lete,
in good conditions. C. 1. A. H.Wiedling, 33d Street,

Woodcliff, P O. Station 2, Weehawken, N. J.

BUSINESS OPPORTUNITIES.

MOTION PICTURE MACHINES, Film Views, Magic
w.anterns, Slides and similar Wonders For Sale. Cata-
logue Free. We also Buy Magic Machines, F'ilms, Slides.
ete. T. S. Harbach, 809 Filbert St., Philadelphia, Pa.

TO THOSE HARD OF HEARING —An efficient aid
sent for trial, no expense, no risk, nv contract, no
money unless device be kept. For full particulars
address A, O. Tiemann & Company, 107 Park Row,
New York.

LEARN TO INVENT and develop your ideas for
rofit; we are not patent lawyers. Boston School of
nventing, P. O. Box 3%6, Boston, Mass. Particulars
free.

TYPEWRITERS. -All makes, all prices. Twelve
stores in principal cities. Catalogue and address of
nearest store sent on request. The l‘ypewrltery Bx-
change Company, Dept. A, 343 Broadway, New York,

OFFERS are invited for purchase of four United
States Patents covering Incandescent Gasoline Lamps.
The Lamp is a great success in_Britain as manufactured
by Petrolite, Ltd., 106 York Road, Lambeth, London.
The Lamp is safe (liquid being contained in abserbent
block) clean and economical, with brilliant ‘hqh,t.' No
smoke, no smell, no cleaning. Inquiries to Guthrie &
Cairns, 4a St. Andrew Square, Edinburgh, Scotland.

SUPERINTENDENT for electrical plant $2500, Drafts-
man $1000, Manager $1500, Bookkeeper $12)0, Salesman
$1800. Other positions on file. Write for list and plan.
Business Opportunity Company, 1 Union Square, N. Y.

AMAZING SCIENTIFIC DISCOVERY! Science
finds fountain of youth. Send for prospectus of facts
insuring tremendous profits for investment in stock of
the Backelet Gen’l Magnet Co., manufacturers of the
Backelet Magnetic Wave Generators. Convenient for
use in every house and office. Full particulars. Address
H. C. Walker, 1lith Floor, Flatiron Bldg., New York.
Wa.ite for exclusive territorial rights.

AFTER three years of labor and experimenting we
succeeded in completing a great money-making electric
invention ; public necessity; possible demand for mil-
lions; patent issued, others pending; wish to meet capi-
talist to place on market; perfect working models on
exhibition. Stein Bros., Electrical Engineers. 237 Bast
18th Street, N. Y.

WANTED to buy a pair of very heavy Alligator
Shears second-hand. It you have anything to offer
please quote price, state weight of the Shears and capa-
city. South Bend Chilled Plow Co., South Bend, Ind.

AUTO CAR PRACTICE.—*“ Homans’ Self-Propelled
Vehicles,” 1907 edition just issued, right up to date, is
the most coraplete book on the motor car; practical,
fully illustrated, 600 pages, handsomely bound. Price
$2.00 post paid, money back if not satisfied. Agents
wanted. Specimen pages tree upon request. For full
particulars and information address Theo. Audel & Co.,
63 Fifth Avenue, New York.

WANTED, BOOKS.—The_Scranton International Li-
brary of 'I'echnology, Vols. 1-to 8. Must be latest edi-
tion and in good condition. Address,statinglowest price
for cash, The Librarian, State Agricultural College,
Agricultural College P. O., Michigan.

AUTOMOBILE EXPERTS are in constant demand
at high salaries. Our six weeks’' course is the most
thorough and practical, fitting men to drive, handle and
repair. Day and evening classes. Special course for
owners. New York School of Automobile Engineers,
146 West 56th Street, New York.

HELP WANTED.

ARE YOU a high grade technical man? Positions
now open you cannot afford to miss. Write us to-day,
stating experience and salary desired. Hapgoods, 305
Broadway, New York.

ENGINEER WANTED.--A college-bred engineer with
practical experience and a capital of $2000 to take active
interest in and charge of an Engineering School to ve
affiliated with a well established School in the West.
For full information and particulars, write to Dr. Diet-
rich, 730 Grand Ave,, Milwaukee, Wis,

PATENTS FOR SALE.

PATENTS SOLD ON COMMISSION.—If you wish
to buy or sell a patent write for particulurs to E. L.
Rerliins, 72 Broad Street, Boston. Patent Sales Exclu-
sively.

MACHINERY FOR SALE.

IF interested in gower for any kind of light manufac-
turing, electric lichting, marine or other purposes, get
information on the most improved kerosene oil englne
bly sending for catalogue to Remington Oil Engine Co.,
41 rark Row.

PARTNERS WANTED.

PARTNER WANTED, -Interest in old established
Patentbusiness for sale at #5,U00. Rare opportunity for
young man with technical training to learn this profita-
ble business. For further information address T. S.
Crane, 70 Nassau Street, New York.

GAS-LIGHTING APPLIANCES.

THE “PNEU-WAY " of lighting gas! Lights Wels-
bachs without electricity from button on wall! Easily
installed, ever lasting. Ask your gas company or write
Pneumatic Gas Lighting Company, 150 Nagsau St., N. Y.
Valuable Christmas surprise.

BOOKS AND MAGAZINES.

MAGAZINES, Newspapers and all periodicals at low-
est. club prices. Our catalogue contains a list of 3,000
periodicals and combination offers. A handy magazine
guide, 40 pages and cover, sent Free for the asking.
Bennett’s Magazine Agency, 68 La Salle St., Chicago, 111.

BUSINESS PHOTOGRAPHS.

INVENTIONS, business promotions, financial under-
takings, require photographs. Mailed with prospectuses
bring results. Photographs—any size. anything, any-
where. 1lc. each upward. Correspondence solicited.
American Photograph Co., 164 Fifth Ave., New York.

EXPERIMENTAL WORK.

A GOOD model is necessary to show satisfactor,
results of an invention, only first class experimenta
and construction work. Instruments of every descrip-
tion, expert advice. Geo, Kirkegaard, 514 Pearl St., N.Y

STEAM BOILERS.

THE RECORD of the Hogan Water Tube Boiler
proves it the safest, most reiiable and efficient steam
generator known. Built only by James Dean, Ridge-
field Park, N. J. Information for the asking.

PROFESSIONAL CARDS.

CHEMIST.—Prof. C. A. Jacobson, S. B. Graduate stu-
dent of Johns Hopkins University, now analyst and in-
structor in chemistry at York. Pa., does high grade
analytical work. Write for terms.

Polishing machines, universal work holder
for, I. L. Pomeroy. .

Post cards and the like, card or
pictorial, W. A. B. Clare.............
Power generating apparatus, hydraulic, G.

A. McFetridge
Power roller, T. George ..

Printing frame, E. W. Sweigar y
Printing machine, stencil, D. Gestetner... 835,303
Propeller, screw, G. J. O'Flynn........... 835,313
Pulley block, automatic safety, I'. W. Car-

7 835,152
Pulverizing mill, J. H. Elspass............ 835,104
Pump bucket, A. M. Zimmerman .......... 834,959
Punch, center, C. A. Fisk ........covvunns 834,973
Punch, ticket, R. Woodman .............. 835,485
Punching machine, G. P. Thomas 835,123
Rail brace, G. A. Kahl......... 835,136
Rail joint, W. A. Kelly........... 835,070
Rail joint,

Wignall & Kridelbaugh.
Rail joint, H. G. Gillmor.....

Rail joint, Cashdollar & Brow
Rail joint and tie, combined, C.

. 835,
Railway coupling, Lehnert & Hulsenbusch.. 835,072
Railway frog, C. F. Boyens ............... 34,962
Railway gate, H. P. Campbell............ 835,214
Railway rail, W. Goldie....835,020, 835,062, 835,063
Railway signal, S. D. McMahon........... 835,032
Railway tie, H. W. Case........ .. 835,009
Railway tie, J. A. Westhoff........ .. 835,339
Railway tie, metallic, J. R. Barker....... 835,174
Railway track, W. Goldie......... 835,021, 835,414
Railway track rail, G. J. Rouse.......... 835,325
Railways, device for reversing and automat-

ically blocking trains on electrodynamic

traction, Dulait & Rosenfeld.......... 835,103
Rake attachment, lawn, Kruse & Boyd. . 834,914

Ratchet mechanism, W. N. Parkes..
Razor, safety, J. J. Meehan.....
Rebounding mechanism, Wesson &
Receptacle, C. H. Hill
Reflector and guard for electric

combined, G. A. Russell
Refrigerator, C. H. Boeck....
Regulator, E. A. Beyer...
Retort furnace,
Rheostat, O, T\
Rifling, H. Vulpius.......
Rock drill, C. J. Smith..... ..
Rod coupling, J. M. Lynn ..
Roof fer buildings, metal,
Rope clamp, A. H. Meech.................. 8.

835,197
835,077
. 835,380
835,427

.............. 835,475
. 835,095

Rotary engine, E. D. & E. A. E. Mousseau 835,030
Rotary engine, reversible, R. N. Story..... 835,330
Rotary explosive engine, B. F. Walker 835,483
Rotary explosive engine, multiple cylin

B. F. Walker ........... 835,337
Rotary motor, A. E. Stoker 835,045
Rotatable grate furnace,

Grimm ........... .., .. 835,022
Rubber dam adjuster, T. F. Kennedy..... 835,358

Rubber dam or bib holder, H. A. Hughes.. 835,432
Rubber soles or similar articles, machine
for cutting out, A. N. Hood........... 835,43Q

Sash 1ift and lock, W. J. Byrnes
Sash lock, J. B. Tauveron

.. 834,886
. 835,333

Saw, W. W. Oakes .......... 835,226
Saw mechanism, gang, T. S. Wilkin. .. 834,958
Saw setting machine, B. G. Luther........ 835,449
Saw swage shaper, V. H. & A. K. Hanchett 835,220

Sawmill, J. H. Howser
Scaffold, G. Curley. .
Scaffold bracket, builder’s, F.
Scoop board, W. J. Stevensorn
Seal, bottle, J. Hermann......
Seam, sheet metal, N. P. Sjobring....
Seeding machine, W. L. Paul.........
Selective system, W. R. Whitehorne
Shaft, flexible, G. H. Coates..............
Shafts excavated in the earth, constructing

lining walls for, G. W. Jackson
Shears, G. J. Babcock

835,159
. 835,345

Sheep hook, E. W, Stauvffer................ 835,375

Sheet folding and other machines, delivery
mechanism for, C, A. Sturtevant...... 835,002

Shock absorber, C. Morgan . 835,247

Shoe ironing jack, H. D. Coﬁman........:.
Shoe polishing machine, R. 0. Hammond..

835,486
834,975

Shoe rack, J. K. Taylor...........c.ouun.. 835,121
Shutter fastener, M. J. Kaiser .. 834,910
Sifter, ash, J. Lang....... 834,915
Sighting instrument, Lake & Hubbard. . 834,985
Signal. See Railway signal.

Signal, C. R. Dowler 835,410
Signal, C. P. Ruggles............ .. 835,474
Signaling system, W. E. Laird............ 835,441
Signaling system, electric, J. S. Anderson.. 835,384
Snap hook, A. P. Heidt................... 835,421
Soldering implement, self heating, T. W.

Eversole ......iiiiiiiiiiiiiieiniiiaens 835,017
Sole and heel plate, C. H. Upson......... 834,949
Speed changing mechanisms, controlling de-

vice for, B. BesSkowW......ovovvurennnns 835,210
Speed indicator, W. H, Jones............. 834,909
Spindles, bobbin clutching means for rota-

table, G. O. Draper ..........cococue.n 834,893
Sprayer, De Vore & Swain.. .. 835,408
Square, try, D. F. Broderick....... .. 834,964
Stacker, straw, Markley & Scheibley. .. 835,193
Stamping and sealing machine, envel J.

E. Broad ........... .. 835,234
Stand, reading, A. Thiele.... .. 835,144
Steam boiler, C. E. Chapman.. .. 835,400
Steam generator, C. J. A. Gril .. 834,903
Steam separator,” R. D. Jeffreys .. 835,244
Steam trap, J. J. Hassen.......o.oeveennn 834,978
Steel armor plates, manufacture or treat-

ment of, R, A. Hadfield.............. 834,904
Steering wheels, driving gear for, A. F.

Paselk 835,252
Stone mold, .

Bemis ....iiiiiiiii i i 835,175
Stool and pail holder, milk, BE. E. Kinney.. 835,438
Stove, M. DecKer..........coeevueeunns .. 835,301
Stud protector, I. Steinberg .. 834,943
Stuffing box, J. M. Juhler........ .. 834,984
Stuffing box gland, W. A. Bunch... . 835,007
Subaqueous walls and the like, ap s

for constructing, A. J. Ducellier....... 835,238
Sugar, manufacturing anhydrous grape, T.

B. Wagner ..........iiiiiiiiiieninns 835,145
Surgical bandage, woven, E, Strahl. .. 835,083
Switch, E. W. Gough.............. .. 835,415
Switch box, adjustable, S. D. Slocum...... 835,039
Switch handle, electric snap, G. W. Good-

Tldge o i 835,278
Switch rope coupling, D. F. Knapp. .. 835,439
Tag, laundry, Akerly & Borchert.......... 835,383
Tagging machine, automatic, J. I.. Burgard 835,176
Talking machine horn support, E. S. Oliver 835,314
Tanks, float for flushing, C. Willms...... 835,089
Tapping apparatus, W. Nicholson, Jr...... 35,111
Telegraph pole, B. Haskell......... 835,281

Telegraphic tape perforator,
Telegraphs, etc., pole for,

. 835,013
835,280

Telepone, R. A. Davidson . 835,181
Telephone attachment, Stone & Dress 835,119
Telephone exchange system, H. G. <
Ster e e 835,047
Telephone receiver, C. T. Mason........... 835,361
Telephone repeater circuit and apparatus,

. E., Shreeve .........cieiiivnunnnn. 835,037
Telephone system, A. Stromberg.. .. 835,046
Tenoning machine, E. Sandberg ... .. 834,938
Textile goods, finishing, P. Krais.... .. 834,913
Thermal cut out, E. J. Berg.... .. 835,388
Tie bar, J. F. McKechnie .. .. 835,456
Tire cover, Brock & Schaffer............. 834,963
Tire detaching and resetting tool, P. L.

Hussey ...i.iiiiiiiiiiiiiieiienrnnnnnns 834,908
Tire, wheel, R. B. Calcutt.. . 834,966
Tire, wheel, A. S. Allen...... . 835,005
Tires and other objects expose Y

cover or wearing surface for wheel, B.

Nedselski  ....viiiiiiiineiiinnnnn.. 835,079
Toll collector, H. D. Stroud .. 835,292
Tongs, W. H. Farnell......... .. 835,351
Tool handle, A. R. Anderson .... .. 835,149
Tool holder, J. W. & C. O. Lutz. .... 835,160
Torped»> placer, W. D. Jackson........... 835,434
Torpedo setting mechanism, C. L. Chamber-

lain oo e e 835,097

Tramwvays, means for operating the switch-
es, frogs, and signals of electric, L.
AtRINSOD oot i e 835,006

Transfer table, F. S. Edinger...... 835,015
Transformer H. Helnicke......... .. 835,023
Tree, artificial, E. C. Leonard . 835,445
Trousers, A. W. Logan ....... 835,192
Trousers brace and stockin

ANArews  ooiiiiiieiireniennannna.. 835,343
Trousers, hook for . & S. F.

I 3 834,942

Nowhere in all automobile construction can there be found a more per-
fect combination of excellent features than in the four-cylinder Cadillac
Model H for 1907.

Whatever the point of view—whether it be its smooth and perfectly-

balanced action, its ease of control, its comfort of riding, its finish and me-
chanical refinement, this new model is not excelled by the costliest types of

either American or foreign manufacture. It is an embodiment of the many

tried and true principles of the wonderful single-cylinder Cadillac, developed

four-fold and perfected to the highest degree.

Greatly increased safety of riding is obtained through the new and exclu-
sive double-acting steering gear; a new marine-type governor minimizes
vibration and fuel consumption by regulating the speed of the engine under
all conditions—these and many other superior features place the Cadillac in
the front rank as a serviceable, economical, thoroughly dependable motor car.

Arrange for a demonstration with your nearest dealer—and let him show you

why the eyes of the motor world are on this new Cadillac. 30 horse power ;

50 miles an hour; $2,500. Booklet N, and dealer’s address on request.

Other Cadillac Models are: Model K, Runabout, $750; Model M, Light,
Touring Car, $950. All prices f. 0. b. Detroit and do not include lamps.
CADILLAC MOTOR CAR COMPANY, Detroit, Mich.
Member A. L. A, M,

PAN-TOC

FOR MEN
FOR CHRISTMAS

Every Mother’s Son Should
Have One in His Room

@ Pan-Togis a dressing chair

for men; with it the trousers
are creased fresh every morning. Note [/
the panels in the back—5001b. pressure
on the pants. Improved hanger on
back for coat and vest. Shoes and
slippers go out of sight under seat
which is low, and easy when lacing
shoes. Quartered golden oak orma-
hoganized birch. A handsomechair
that will last a life-time and pay for
itself in six months. We pay freight.
Write for descriptive folder. Price

For Use in Offices, Banks, Schools, ete.

There’s Nothing “Just as Good’

Seethat your papers are fastened
together securely by using Wash
burne’s Patent Adjustable

“O. K.” PAPER

FASTENERS

The ¢* Q. K.” has theadvantage

N of atiny but mighty, indestrueti-

ble piercing point, which goes through every sheet, co-acting

with a small proteeting sleeve, to bind and hold with a bull-

dog grip. No slipping. landsome. Compact. Strong.

Easily put on or taken off with the thumb and finger. Can be

used rep y, and they always work. Mfule of brass.

Three si: Put up in brass boxes of 100 Fasteners each.

| At ail ents sing Stationers. Send 10¢. for sample box of 50,
l assorted sizes. Booklet free.

Liberal discount to the trade.

JAMES V. WASHBURXE,
Syracuse, N. Y.

Mfr.

CENTRAL MANTEL CO., 1212 0live Str. St. Louis.

v8u USE GRINDSTONES ?

f 80 we can supp:y vou. Al sizes
mounted and nunmounted. always
kept in stock. Remembper, we make a
gpecialtyof seiecting stones for all spe-
cial purposes. Send for catalogue *“ 17

The CLEVELAND STONE CO.

Vapor

THE Nuﬁte GAS I.amps

Forllome, Store and Street

‘We also manufacture Table Lamps,
‘Wall Lamps, Chandeliers, Street
Lamps, Etc. 100 Candle Power
seven hours ONE CENT. No
‘Wicks, No Smoke. No Odor.
Absolutely safe. THEY SELL AT SIGHT,
Exclusive territory to good agents. (= Write for
catalogue and prices,

Chicago Solar Light Cg. Dept G, Chicago

The New Agriculture

By T. BYARD COLLINS

12mo, 374 pages, 106 illustrations, cloth, price $2.00

HIS new and authoritative work deals with the
subject in a scientific way and from a new view-
point.  Dr. Collins has devoted his lifetime to the

study of changing economic agricultural conditions.
“Back to the soil” was never a more attractive proposi-
tion and never so worthy of being heeded as during these
opening years of the twentieth century. Farm life to-day
offers more inducements than at any previous period in
the world’s history, and it is calling millions from the
desk. The reason for this is not at first obvious, and for
this reason Dr. Collins has prepared the present work,
which demonstrates conclusively the debt which agricul-
ture owes to modern science and the painstaking govern-
ment and State officials. Much of the drudgery of the old
farm life has been done away with by the use of improved
methods, improved stock and varieties. All this tends to
create wealth by increased value of the product and de-
creased cost of production. Irrigation, the new fertiliza-
tion, the new transportation, the new creations, the new
machinery, all come in for a share of attention. The
illustrations are of special value, and are unique. All who
are in any way interested in agriculture should obtain a
copy of this most timely addition to the literature of agri-
culture. A full table of contents, as well as sample illus-
trations, will be sent on application.

MUNN & CO.,

&
E

361 Broadway, New York }

Publishers of
¢ Scientific American,”
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Valuable Books

¥

HomeMechanics
for Amateurs

This book has achieved an unparalleled success in one
week, and a Special Edi-
tion of 4,000 copies has been
ordered. It is by far the
largest and best book on

such a low price. It tells
how to make things the
right way—the *‘ only ’’ way

prove of value to you—
much more than you reai-
ize. Do things with your
hands. Send for a circular
giving contents—the circu-
lars cost only a cent the
book $1.50 postpaid. If the
book could meet you face
to face you woul
first to purchase. The first
large edition is almost
gone, order to-day.

Price $1.50

30 Pages-
TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE TIl. HOPKINS
Revised and Greatly Enlarged. 2 Octavo Volwmes.
Pages. 900 Lilustrations. Cloth Bound, Poatpazd
$5.00. Half Morocco, Postpaid, $7
EXPERIMENTAL SCILENCHE is so well known to
many of our readers that it is hardly necessary now to

326 Engravings

1,100

the subject ever offered at ;

—at small expense. It will !

be the :

give  a description of |

this work. Mr. Hopkins |
decided some months
ago that it would be
necessary to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described in its
pages. Since the last
edition was published,
wonderful develop-
ments in wireless teie-
graphy, for example,
have been made. It
was necessary. there-
fore, that a good deal of
new matter should be
added to the work in
order to make it thor-
oughly up-to-date, and
with this object in view
ome 200 pages have
been added. On ae-
count of the increased
size of the work, it has
been necessary todivide
it into two volumes,
handsomely bound in
buckram.

REVISED and ENLARGED EDITION
The Scientific American

Cyclopedia ==

Notes and $
Queries.
15,000 R eceipts. 734 Pages.
Price, $5.00 in Cloth. $6.00 in Sheep. *$6.50
in Half Morocco. Post Free.
This work has been re-
vised and enlarged,
900 New Formulas,

The work is so arranged
as to be of use not only to
the specialist, but to the
genera reader. It should

home and workshop. A

circular containing full

Table of Contents will

be sent on application.
Those who already have

{,Iﬁe Cyclopediamay obtain
e

1901 APPENDIX.
Price,bound in cloth, $1.00
postpaid.

MAGIC Stage lllusions and Scientific Diver-
- sions, including Trick Photography

T'his work ap{)eals to
old and young alike, and
it is one of the most at-
tractive holiday books of
the year. The illusions
are illustrated by the
highest class of engrav-
ings, and the exposes of
the tricks are, in many
cases, furnished by the
prestidigitateurs them-
selves.
stage illusions, fire-eat-
ing, swor d-swallowmz.
ventriloquism, mental
magic, anclent magic,
automata, curious taoys,
stage effects, photograpn-
i ricks, and the projec-
}ji ” tion of moving photo-
SM #| graphs are all well de-
scribed and illustrated,
l [ making a handsome voi-
ume. Itistastefully

printed and bound. Ac-
knowledged by the pro-
fession to be the Stand=
ard Work on Ma lc.
4201]lus Price $:2.

-"’“

i

. HOPKINS. 568 pages.

JUST PUBLISHED

Scientific American
Reference Book

12mo. Illustrated. 6 Colored

1.20, postpaid .
The result of the queries of
three generations of readers
and correspondents is crystal-

516 Pages.
Plates. Price ¢

for months. [t is indispensa-
ble to every family and busi-
ness man. It deals with mat-
ters ot interest te evgooybody
'The book contains 50.000 facts
and is much more complete
and more exhaustive than
anything of the kind which
has ever been attempted. The
“Scientific American Refer-
ence Book ”’ has been compiled
after gauging the known
wants of thousands.
been revised by eminent sta-
tisticians. Information has

cyclopedia, because you will
find what you want in an in-
4 stant in a more condeunsed

- term. Sixty years of experi-
ence alum, have made it possible for the publishers of
thke SCIENTIFIC AMERICAN to present tothe purchasers
of this book a remarkable aggregatien of information.

MURNN & CO., Publishers, 361 Broadway, NEW YORK

Conjuring, large '

have a place in every |

lized in this book, which has -
been in course of preparation :

It has ;

been dgrawn from over one ton :
ot Government reports alone. ;
It is a book of everyday refter- |
ence - more useful than an en- |

Trousers support, A. M. Taylor............
Tube. See Building tube.
Tubes, making, N. Heid..................
Turbine, M. Rotter.................
Turbine bucket, steam, J. W. Smith
Turbine, elastic fluid, M. Rotter....
Turbine, steam, M. Rotter......
Type setting and distributing mas
Baker ..
Type writer, J. G ugh.
Typewriting machme, N. Thromp .
Typewriting machine, J. H. Barr..
Typewriting machine, Meyer & Losey.
Umbrella, G. A. Mangelsdorf...... .
Valve control system, F. A. Willard.......
Valve, engineer’s, W. K. Rankin..835,467,
Valve, inflation, J. E. Keller, Jr..........
Valve, stop, F. Anderson........ .
Valve, throttle, T. C. Dunlap
Valves, controller for liquid receptacle, D.
Landau
Vehicle
Vehicle
Vehicle
Vehicle
Vehicle
Vehicle

automatic back stop, C. A. Noble.
body hanger, W. Woolgar.
brake, E. Freund
gear, F. E. Wilcox........ 834
motor wheel, W. W. Annable
seat, J. N. I«roeber
Vehicle step, S. H. Wilson
Vehicle storm front, J. M.
Vehicle wheel, A, N. W
Vehicles, pawl and ratchet device for dump-
ing, A. Mertes
Vending machine,
Bodeck .........iiiiiiiiiiiiiiiiaa
Vessels, manufacture of, L. Nathan.......
Vibrator, fluid actuated, C. H. RlChWOOd
Vibro meter, E. MeGarvey
Wagon, A. L. Moore. .
Wagon, dumping, A.
Wagon replacer, W, E. & U.
Wagons, weighing attachment f01
Shepard
Warming material while in transit, means
for, S. G. Stevens.....................
Washing machine, A. C. & C. C. Davis.

835,481
835,420

.. 835,472
.. 835,370
. 835,473

835,471

835,346
835,133
834,947
835,233
835,453

. 835,306

835,382
835,468
834,911

. 834,878

835,014

835,443
. 835,460

. 835,342
. 835,019

834,957
834,879

.. 835,355
.. 835,004
.. 835,134

835,124
835,452

.. 834,882
. 835,203

834,944

Water elevating apparatus, F. Allison..

Water heater, W. G. Burr............. .o
Weather sfup, J. T. Johnston............
‘Weighing machine, automatic, H. C. Bow-

Tus, reissue .........cceiiiiiiiiinnnnnnn 12,554
Well drilling machine, F, E. Simpkins... 835,368
Whip handle, J. P. Bowditch............. 835,150
Whist board, G. R. Barksdale............. 835,387
Winding machine, A. D. Scott. 825202
Window corner post or t Ww.

Coulson .......iiiiiiiiii., ... 834,890
Window hanger, storm, J. Neilson......... 834,928
Window, reversible, J. H.- Parker.......... 835,251
Wire connector, W. F. Dawson.... 835,406
Wire stretcher, H. Paden ................ 835,080
Wood shaping machine, S. Hopferwieser.. 835,242
Wood slicing machine, T. B. Fitts......... 35,156
Woodworking machine, E. S. Berry....... 835,347
Wrench. See Nut wrench.

Wrench, A. Riddle..............cc.oovin. 835,034
Wrench, H. C. Land ..................... 835,071
‘Wrench, O. Regnell........ ... 835,254
Wrench, Lowry & Bernhard................ 835,448

DESIGNS.
Cabinet, O. R. Hunt..........ccovvvuiienen. 38,309
Cabinet, wall, F. W. Fillmore.... ... 38,308
Dish, metal, Beach & Kayser... 38,306
Lamp, vehicle, R. Coffman........ ... 38,307
Powder receptacle top, J. H., Goss......... 38,305
TRADE MARKS

Abdominal supports and hose supporters,

combined, N. L. Digney ............... 57,140
Abrasives, Plttsbmg Crushed Steel Co0.57,201, 57,227
Ale, porter, and half-and-half, F. Neumer. 57,251
Bakery products and cereal foods, certain

named, Johnson Educator Food Co...... 57,146
Baking powder, Cleveland Baking Powder Co. 57,212
Banjo strings, Lyon & Healy.............. 57,101
Bedsteads, Hale & Kilburn Mfg. Co. . 57,215
Beef, powdered dry, C. Marchand.......... 57,149
Beer, Aktienbrauerei zum Lowenbrau

Munchen ..........ciiiiiiiiiiiiiiiinn, 57,176
Beer, Pabst Brewing Co 57,226
Beer, lemon soda, sarsaparilla, gmger ale,

root, Sprague, Warner & Co........... 57,234
Belting, hose, and machinery packmgs Re-

vere Rubber Co. ................ 57,230, 57,252
Bitters, stomach, J. H. Croll.............. 57,162
Blue, laundry, William Edge & Sons........ 57,205
Bonbons, chocolates, and sweet chocolate,

H. Maillard .........cooiiiiiieininnnns
Books, printed, American Florist Co.

Boots and shoes and leather used in
manufacture, leather, Rice & Hutchms
57,182, 57,231
Boots and shoes, leather, Shoemart Co...... 57,25
Boots and shoes, leathel Utz & Dunn. . 57,257
Butter, G. W. Linn & Son. . s eenetnns .. 57,099
Canned fish, Kelley-Clarke Co.........cuunn 57,148
Canned fish, Spldgue, Warner & Co.,
57,154, 57,155, 57,172
Canned fruits and vegetables, Booth Paekmg

Lo L 57,135, 57,136
Canned meats, Sprague, Warner & Co..... 57,107
Canned oysters, Booth Packing Co.......... 57,160
Canned sea foods, certain, Sprague, Warner

& CO0. tiiii i i i e 57,171
Cards, playmg, New York Consolidated Card

Co.vvnnn 7,104, 57,105, 57,150, 57,169, 57,170
Cement, Portland Western Portland Ce-

ment CoO. ...ttt e 57,238
Cement, Portland, natural rock, and im-

proved, Awmerican Cement Co....57,206, 57,240
Cheese, cream, W. A. Lawrence & Son..... 57,094
Chocolate c¢hips, Taylor Bros. Co....... .. B7,237
Cigars, F. P. eWiS. . ovivannn 57,098
Cigars, Heineman Bros. ...... 57,113
Cigars, Fehsenfeld Cigar Co...... 57,196
Cigars and cheroots, A. A. Kohary.......... 57,093
Cleaning and polishing preparation, Marshall

Chemical CoO. ...vvviniiinniiiiiiniinnnn, 57,245
Coffee, J. M. Price.............

Cologne, eau de, J. M. Farina. ..
Cordials, A. Garnier.......................

Dress shlelds, I. B. Kleinert Rubber Co..

Edge tools, certain named, Fones Br
Hardware Co. .......

Edge tools, certain named, Wells & Nellegar
LS L JP

I}Vploswes for blasting and the like, E. T.
du Pont Co. ..vvvvvirienniiiiiiiiaaas

Fabrics in the piece, woolen and worsted
woven, Wanskuck Co.........covivunnn.

Fabrics in the piece, woven woolen and
worsted, Metcalf Brothers & Co.......
Flshlsng tackle certain, Henry Milward &
10 U PPN
Fishing tackle, certain, Supplee Hardware
L
Fishing tackle, certain named, Edw. K
Tryon CoO. iintiiiiiteinneanennnnennn
Fishing tackle, certain named, Supplee Hard-
WATe GO0, ittt

Flour, wheat, C. H. Leonard.....

Flour, wheat, New Era Milling Co

Flours, certain named, Sprague, Warner &
L

Foods, certain named cereal, Johnson ¥du-
cator Food Co. .............c.civiiinnn

Fumigating, spraying, and bathing prepara-
tion, Maxwell Manufacturing Co.......

Furniture, certain named, Moon Desk Co...

Gum, chewing, A. Merckens...........euee..

Hammocks and hammock making nets and
netting, Hoffman-Corr Mfg. {E'O

Hay rakes, hay stackers, and parts thereof,
Acme Harvesting Machine Co..........

. 57144
. 57,143

57,175
57,243
57,174
57,103
57,216
57,236

. 57,141

57,173

. 57,097

57,225
57,130
57,092
57,167
57,199
57,168
57,217
57,132
57,126
57,119
57,121

57,123
57,089

57,202

57,096
57,110

Heaters, hot water, Platt Iron Works Co.
Hosiery, Marshall Field & Co. ....b7,118,
Hosiery, M. Esche....oviiiiiiiiiiinnnns
Hosiery and gloves, knitted, M. S. Esche, -
57,122,

Journal or periodical, N. J. Colman.........
Ladies’ wear, certain named articles of, W.
TIeVOT v vee i eeeneineneennnnns ,183,
Lamps and accessories, sockets, keys, com-
mutators, electric glow, L’Electrique
Erdebe Ste Anonyme ........... 57,095,
Lamps, incandescent eleetrlc, General Llec-
tric Co. ..ol i
Leather, sole, J. M. Delaney & Co. ........

57,194

32 and .35 Caliber Self-Loading Rifles

The Winchester Model 1905 Self-Loading Rifle is not cumbersome,
complicated and unsightly like most other self-loading firearms,
but a simple, handsome, well-balanced gun. The Winchester self-
loading system permits rapid shooting with great accuracy and on
account of the novelty and ease of its operation adds much to
the pleasure of rifle shooting either at target or game.
For certain kinds of hunting where the quarry is gen-
erally shot on the run, the Winchester Self-Loading
Rifle is particularly well adapted. The .32 and .35
caliber cartridges that the Model 1905 handles are

of the modern smokeless powder type and give
excellent penetration and great shocking effect
on animal tissue.
chester ammunition are made for one another

FREE : Send name and address for large illustrated catalogue

WINCHESTER REPEATING ARMS CO.,

Winchester guns and Win-

describing all our guns.

NEW HAVEN, CONN.

SIMPLE IN

CONSTRUCTION

3/, ACTUA
N %

There are fewer work-
ing parts in the
NEW YORK STANDARD

than in any other.

CHRONOGRAPH

It is the only 1-5 second re-
cording watch made in America and the only one

s7._.:s_q

In Silverode
ase

made anywhere that 1s Fully Guaranteed.

Ask Your Jeweler About It.
New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J.

ELECTRIC RAILWAY No. 42

This illustrates one of
our miniature electric
railways with circular
track. Gauge of track
is two inches. Full line
of locomotives and
freight and passenger
trains all operated by
dry batteries.

Price $3.50 up
Send for Catalogue B

THE CARLISLE & FINCH CcO., >235 E. Clifton Ave., Cincinnati, O.

A Mail Order Business.

sta rt Acknowledged by shrewd business men

one of the most pleasant and profitable
business in the World. Stop working for others—big
profits—money comes with orders- our plan for siarting
beginners is a sure winner and offers you a chance to
get in business for yourself. Full particulars for stamp.

A. FRANKLIN-HOWARD CO., Kansas City, Mo.

THE WIZARD'S KNOT

The most ingevfous puzzle of the century. An ideal
gift for your boy, that will teach him care and per-
sistence, and will perhaps aw his slumbering
genius. It can be taken apari e b\lt—\lv O!
e autifully finished in stained wood. nf postpfud
for s¢e. THE WIZARD'S KNOT LO lork, Pa.

Mound City Dishwasher

The Only Scientifically Constructed
Dishwasher on the Market
No More Drudgery

Dishwashing Made Easy

Washes all Kinds ot dishes,
glass and silverware. Can be
used on gas, oil, wood or coal
y stove. Family size will wash 20
to 30 assorted pieces at one time,

There ismore popular demand
for a cheap, practical and dura-
ble Dishwasher than any article
that can be mentioned. Every
lady wantsone. Agents wanted

Our agents, both men and
women, are m'zkmg Big Money.
Secure the s agency for this won-
derful seller in your terntory.
Agents wanted n all foreign
countries, Send at once for
testimonials, full particulars
and prices. Dept. B.

Dept. 628, St. Louis, Mo.

Mound City Dishwasherio.,

A Soft,
Strong
Toilet Paper

Balsam Sanltissue is_infused
with aromatic Canada Balsam.
whichmakes it antiseptic. 1tis
the softest toilet paper made.
Comes wrapped in parchment
in sealed cartons. Costs no
morethan other kinds,and far
superior—1oc, 15¢, and 25c.
You should have it.

Fifty Sheets Free, or $1
worth sent, prepaid, any-
where in United Statés and
Canada, on receipt of price.
SCOTT PAPER COMPANY,
504 GLENWOOD AVE., PuiLA, ‘

New Catalogue of
Scientific and Technical Books

A new 1r2-page Catalogue is now ready for distribution.

Ttis entirely

new and lists 5,000 of the latest and best books of a scientific and

technical nature.

Copies are being mailed to all subscribers to our

periodicals, but those who purchase our publications at news stands,
or read them in libraries, should send at once for a copy of our
Catalogue,‘ which will be mailed free to any address in the world.

MUNN & COMPANY, Publishers,

361 Broadway, New York City
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Leather whitening and coloring preparation,
Joseph Pickering & Sons.............. 57,244
Liniments for neuralgia and rheumatism,
C. B. Mumford ............cc.oevennn. 57,223
| Malt extract, K. St Louis-New Athens
| Brewing Co. ......ccciieiiiiiiiiienians 57,213
Marble in blocks and slabs, Ross Marble Co.
57,233, 57,253
Medical compound for certain named pur-
poses, American Apothecaries Co.57,157, 57,158 a
Medical plasters, P. Beiersdorf & Co....... 57,159
iMcdicinal compounds, certain named, Knoll
(29 (e A hba G000 0o a6a0000000660000000 57,220

R 0.
‘Metal poiishing preparations, Marshall Chem-

jeal Co. .........eWmweeiiciionan 57,222, 57,246 TRADE MARK
Milling cutters, saws, drills, reamers, punch-
| es, dies, and taps, W. L. Garrels.57,108, 57,109
Mower and reaper knife sections, R. Her-
schel Manufacturing Co. ............... 57,151
Musical instruments, certain named, Lyon &
12 N e S HoH G 000 000 08000 006030008008 57,100 . e e o
oil, illu,{,inatmg, Marshall ‘Ol Col Tl . 577250 The perfect material and scientific principle of construction of the SY-CLO
gvgreoatys, men'§,l Schwab .Clotshingd C({)1 S0 57,129 Closet entirely overcomes the unpleasant and unsanitary features that make the
amrfiesrhs "ﬂ;ﬁggla s'certam’tanﬁrﬁl' 57,235 ordinary closet a menace to health. The SY-CLO Closet does away with
Paints, roofing, Black Diamond Manufactur- necessary care that makes the common closet a household burden.
( ing Co. 7,20 5 . . .
Paint_s, var_nishos,‘ and oils used connec- ’ Study the sectional view of the SY-CLO illustrated below. Notice
tion with the same, Standard Varnish o the unusual extent of water surface in the bowl. No possibility of
Paper bags, Union Bag & Paper Co. ’ impurity adhering to the sides. That's why the SY-CLO 1s
57,184 to 57,192, 57,203 always clean. - ,_
Paper, wall, Alfred Peats Co............... 57,177 . . v
Paper, wrapping, United Paper Co.......... 57,204 Unlike the ordinary closet, the SY-CLO Closet has a
Pe]tiiidhgdﬁf’ Fsukl.mséo and furs, Northwestern 57.125 double cleansing action, a combination of flush from
........................ , y
Photographic_developers, J. Hauff & Co. G. above and a powerful pump-like pull from below.
m b H ..o 7,145, 57,218 The downward rush of water creates a vacuum in
Powder, gun, Curtis’s & Harvey............ 57,242 I3 . . hich th . f th
Precious metal ware, certain solid or plated, the pipe Into which the entire contents of the
Landers, Frary & Clark................ 57,221 bowl is drawn with ureslsublesyphomc force.

That’s why the SY-CLO Closet is called

with Small Capital

A ready made business with lib-
eral profits and sure demand awaits
the man who begins the manufac-
ture of Concrete Building Blocks
with the Ideal Concrete Machine
in any community. MNo experience
necessary, for the work is wonder-
fully simple. The only material
needed is sand, gravel, water and
a little cement. But little capital
needed for the machine and appli-
ances, and one machine will
quickly pay for others.

IDEAL |

GConcrele Machines

make building blocks that are
better and cheaper than lumber,
brick or stone. The same ma-
chine with appliances makes many
different styles, shapes and sizes of
blqcks, that will undersell other ma-
terials and still pay a splendid profit.

The Ideal Concrete Machine can
never wear out or break in wuse.
Hasnocogs, wheelsor chains. Sim-
h ple, rapid, durable and adaptable.

Write for free catalogue and
learn how to duplicate the success
of others with the Ideal Concrete
Machine.

IDEAL CONCRETEMACHINERYCO.
Dept. E, South Bend, Ind.

1580 T0 $175 PER MONTH

For Firemen and Brakemen, experience
unnecessary. Instructions by mail at
your home. High wages guaranteed;
rapid promotion. We' assist you in
securing a position soon as compe-
tent. Send to-day. Full particulars
at once. Inclose stamp.

National Rai:iway Training School, Inc.
Room A22, Boston Blk, Minneapolis,Minn
S T e |

Violin Music Free

T

To introduce our New Violin Catalog and SPEOCIAL
VIOLIN OFFER we will send for the next thirty
days ourb0 cent music book; contains 24 pleces ofcopy«
right music,such as Overtures, Waltzes, Two-steps,etc.;
printed on ﬁne paper. We want to get our new hand-
gome illustrated catalogof Violins, Gruitars, Mandalin:

usical Supplies, Strings, Bows, etc., in the hands o
every Violin player; so if you will send the names of
four persons who play the Violin we will send you our
music book, free, also our catalog. Write names and
addresses plainly and enclose five 2-centstamps t0 pay
postage and mailing cost of your music book.

E. T. ROOT & SONS, ¢
46 Patten Bldg. (Established 1350 CHICAGC

A MONEY MAKER
Hollow Concrete Building Blocks
Best, Fastest, Simplest, Cheapest
-4 Machine. Fully guaranteed.

THE PETTYJOHN CO.
615N. 6th Street, Terre Haute, Inc.

60 YEARS®
EXPERIENCE

TRADE MaARKS
DESIGNS
COPYRIGHTS &cC.

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

0. receive

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

Scientific Aimerican.’

A handsomely illustrated weekly. Iargest cir-
culation of any scientific journal, Terms, $3 a
ar ; four 1onths, $1. Sold b7y all newsdealers.

Prepgraéion made from leeches, E. Sachsse
0.

Pumps, p'ower, Platt Iron Works

Razor strops, H. Clauss
Razors, I. Clauss.........
Remedies, eye, G. S. Rubin

Remedies for treatment of the blood, Kkid-
neys, and liver, internal, Alonzo O. Bliss

Medical Co. ..viivnniiininiiiinennannans 57,133
Remedies, pile, W. H. Gray............... 57,143
Remedy for certain named diseases, J. Fahr-

11108 5506 0000630008000000308600000600000 57,163
Remedy for diseases of stock and poultry,

W. S. Brown .......ccoiiiiiiiieniennns 57,208
Remedy for diseases of the respiratory or-

gans, Dr. D. Jayne & Son.............. 57,165
Remedy for stomach trouble, C. G. Pratt... 57,228
Sad irons and heaters, electric, W. J. Barr

1056 0 58 B 6 B 0 a 00 0BG a0 Ba0a000s 57,156
| Salt for nervine pre f

Chemical CO. ..iirinrinrnnnnennennnnns 57,210
Sawing, trimming, and lumber-handling ma-

chinery, McDcnough Manufacturing Co. 57,120
Seeding machines, Brennan & Co. Southwest-

ern Agricultural Works ............... 57,137
Sewing cotton on spools or reels, Jonas

Brook & Bros. ...ceeeeeeiiieeeeeenaneas 57,147
Sewing machine needles, National Needle Co. 57,124
Shears and scissors, International Cutlery

(85 555060000 6000n B0 5aB00008a0000000000 57,115
Shears and scissors, Neckelmann Hnos...... 57,260
Shirt waists and shirt-waist suits, ladies’,

Goldschmidt & Co. ....vvivvunniiiin., 57,111
Shirts, collars, and cuffs, linen, Guiterman

BroS. tiviiiiiiiiiit ittt i 57,112
Shoulder braces, chest expanders, and sus-

penders, Knickerbocker Brace Co....... 57,116
Silk crape, dull hard twisted, Hess, Gold-

smith Co. ... 5600606 0000 57,164
Soap, E. Conti & F
Soap, laundry, Magic S
Soap, laundry, C. W. Young & Co
Soap, laundry and powdered, C. W. Young

&4 0l 506006069 0000006000000060009G00 57,259
Suspenders, Bond Manufacturing Co........ 57,13
Suspenders, C. A. Edgarton Manufacturing

(655 5 0Ac0000n00000nE8600800000000 57,138, 57,161
Syringes, Dr. Pierre Chemical Co.......... 7,090
Taps, dies, die plates, drills, reamers,

augers, and bits, Frasse Co............ 57,197
Textiles, certain named, Cumner, Jones &

(65 50 55 0006600056000000606 68800003500 57,139
Tobacco, smoking, A. A. Kohary........... 57,117
Tobacco, smoking and chewing, Independent

) (0T 6 e S BB a0 B0 000000 7,001
Tobacco, smoking and chewing, Hoffman &

(0% 56na0naa0a06a60a0000a606000a008 03000 57,114
Turpentine and turpentine substitutes de-

rived from yellow pine, Pine Products

(6f8 500000 6Ra0000000000000000000000000 57,181
Umbrellas, Samuel Fox & Co.... . 57,106
Valves, William Powell Co 57,131
Varnishes, wood fillers, wood stains, and

paints, Standard Varnish Works....... 57,256
Violin strings, Lyon & Healy......... ... 57,102
Washing compound, Corliss Chemical Co..... 57,241
‘Washing powder, N. K. Fairbank Co....... 57,224
Water, mineral, Diamond Park Mineral

Water Co. of Arnprior................ 57,178
‘Whisky, Carter, Carter & Meigs. 57,209
Whisky, L. Rosenzweig......... 57,232
Whisky, Woolner Distilling Co... 57,239
Whisky, Irish, John Power & Son.......... 57,219
Wines and champagnes, Regent Wine Co... 57,229
Wines, both still and sparkling, New Ham-

mondsport Wine Co. .........civunnnn 57,200
Wines, still and sparkling nds-

port Wine Co. ..vvvvevinnrnnennnnnnnnns 57,180

LABELS.
‘“‘Aguas de Inca,” for spring water, Inca

Springs Co.  vieiiiiiiiiii it 13,182
““Feather Weight Surefit,”” for shoe forms,

Sellwell Shoe Form Co. .........coue.. 13,184
“Flor De Casano,” for cigars, O. L.

Schwencke Litho Co. ................. ‘13,175
¢“John Noble,” for cigars, 0. L. Schwencke

Lo O] S 3 B 06 56 0606000086000 000 13,176
¢La Cadiza,”’ for gars, O. L. Schwencke

Titho CO. .vvitiiii it iiaieannns 13,177
¢Metal Fire-Proof Dryers,”” for «r, -

chines, Dryer Manufacturing 13,189
““Meteor,”” for evaporated apples,

Beach & Maher 13,181
€014 Colony,”” for pillow cases, Edw. Malley

(8fis G8000000080000 6000000000 08000A000a0 13,187
“‘Oriole Plantation Florida Pineapple,”’” for

pineapples, F. M. Nellis............... 13,180
‘‘Patent Leather Protector,”” for a prepara-

tion for protecting patent leather, A.

SOIMIMEr . tvtivtneeneennennreeenennns 13,183
¢‘Pillsburys Best Cereal,”” for a breakfast

food, Pillsbury-Washburn Flour Mills Co. 13,179
‘“‘Prize Leaf,” for cigars, O. L. Schwencke

Litho Co. ....... fBoaogoannad P000nn00000 13,178
““Ruberoid Brown TFlooring,’”” for brown floor-

ing, Standard Paint Co. .............. 13,190
“Ruberoid Red Flooring,”” for red flooring,

Standard Paint Co. ............ccoiunn. 13,191
““Santa Claus Electric Candles,”” for incan-

descent lamps, Mugler Engraving Co... 13,185
““Santa Claus Electric Candles,”” for incan-

descent lamps, Mugler Engraving Co... 13,186
¢‘Solid Comfort Rockers,”” for rocking chairs,

Buckeye Chair Co. ...iiveriirnveneenns 13,188

PRINTS.

““Apollo Springs,’”’ for seltzer water, L. Goos 1,827
‘““Laxative Bromo Quinine Tablets,”” for a
medicine, Paris Medicine Co............ 1,829
¢“Me Too,”” for rain coats, B. Priestley & Co. 1,830
‘““Products That Have Made Kentucky Fa-
mous,’”’ for iodinized emulsion, Dawson
Pharmacal Co.

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
2iven. Address Munn & Co., 361 Broadway, New
Xork.

Canadian patents may now be obtained by the in-
ventors for any of the inventions ne.med in the fore-
golng lst. For terms ond further particulars

DN & Co,2otsrusewr Neww Yark

Branch Office. 6256 ¥ St. Washington, D.

eddress Munn & Co., 361 Broadway, New York.

The Closet
That
Cleans Itself

The sectional cut shows the deep water-seal that perpetually
guards the household health by making impossible the escape of sewer
gas, a subtle and often unsuspected poison.
The material of the SY-CLO Closet is heavy white ¢hina, hand

moulded into a single piece. No joint, crack or crevice to retain impurity. No
surface to chip off or crack. Nothing to rust or corrode. Unaffected by water,

acid or wear.

Valuable Booklet on
“Household Health”
sent free
if you mention
the name of
your Plumber.

The name *““SY-CLO" on a closet guarantees that it is made under the direction
and supervision of the
teries Selling Company, of the g
best materials, and wit
aid of the best engineering
skill, and has the united en-
dorsement of eighteen of the
leading potteries of America.

Lavatories of every design
made of the same material

as the SY-CLO Closets.

POTTERIES SELLING COMPANY,
TRENTON, N. J.

Pot-

h the

ET US BE YOUR FACTORY

WRITE FOR ESTIMATE ON ANY ARTICLE
. YOU WANT MANUFACTURED

MoODELS, EXPER.

STAMPINGS,
WRITE FOR FREE BOOKLET
THE CLOBE MACHINE & STAMPINGC CO.
970 Hamilton 8t., Cleveland, O.

WORK

—DON’T DRINK—
Our Filters Purify, Deodorize,
Decolorize. Booklet Free.
Buhring Water Purifying Co.
68 Murray St., New York

Bail Water

“KNIRE” BALL BEARINGS

For thrust or weight or both.
No fitting, just push them on.
All sizes 1-4 in. Shaft and up.
10 cts. in Stamps for samples.

PRESSED STEEL MFG. CO., 545 The Bourse, Phila,, Pa.

AUTOMOBILE INSURANCE
Every owner of an Auto should insure his car against
loss or damage, whether in actual riding or in transit.
We tully insure you against such loss or damage, how-
ever sustained. Premiums low kullestreliability.

H. W. BEALS, 76 William &treet, New York
v \ 1] -

'EHJI;'IEE‘S ('orliss Engines, Brewers
and Bottlers’ Machinery. THE VII/I'ER
MFG. CO. 899 Clinton St., Milwaukee, Wis.
MUDE[ & EXPERIMENTAL WORK.
Inventions deveioped. Special Machinery

E. V. BAILLARD. 24 Frankfort Street. New York.
B ER Expert Manufacturers

R B Fine Jobbing Work

PARKER, STEARNS & C0., 228-229 South Street, New York

Metal Specalties and
Stampings Ma nutactured
RE, Chicago, U, S A

WORKS: INDIANA & FRAMXLIN STREETS

Dies, Tools, Models and Special Machinery.

HOEFT & MOO

8561 FIrTH AVERYE

OFFICE.

ceo. m. MAYER, 17371 MONADNOCK, CHICAGO
working DRAWINGS

We can help

Y M N you to better

eamings and

better results by our course of instruction in Cost

Accounting. Small cost—spare hours—easy pay-

ments, Let us tell you our plan. It costs nothing

to investigate. Our students to-day hold the best

places and manage the best factories, A postal
will bring you the details.

INTERNATIONAL ACCOUNTANTS’® SOCIETY, Inc.
59 Fort St. W ., Detroit, Ilich.

BANKRUPTCY SALE

DENVER IRON AND WIRE WORKS

Real Estate, Fixtures and Personalty. Two Plants ap-
praised at ¥17,000 and §58,000. Best Equipment between
Missouri River and Pacific Coast, Public sale Novems-
ber 21, 1906. Rodbey J. Bardwell, Denver, Colorado,
‘Crustee in Pankruptey.

PEWRITERS %

at X to 3 M'f'r"s prices,

© . IYR
FREE ei'cc

We will on request send to yon nost
lang by which yon ¢
free,  Write ta-d

Cos 1117 W Whter Stres
.
@ Magical Apparatus.
Grand Book Catalogue. Over 700 engravings
25c. Parlor Tricks Catalogne, free.
MARTINKA & CO., Mfrs., 493 Sixth Ave., New Vork.

]0;‘ How To Make” Electrical Books

. 1. A 2-Light Dyname. 3. A Motor. 14. A ¥ H. P. Dynamo,
2. A Telephone. 13, A Talking Machine, 27, A Jump Spark
Coil. Send for Complete List. Bosier Pus. Co,, Box S, Lynn, Mnss,

ATED

ric BOOK

aid, this book, also our special
article in our catalog absolutely
chunce.  J, Andrae & Sons
Milwaukee, Wis.

S. B. WORRELL
Hannibal. Mo.

DRYING MACHINES. :
Specialties & Patents BoughtardSold

American Commeree & Special y Co., Ine., 95 Dearborn St., Chieago

DTLE STAMP CO.
TTERS & FIGURE S
CONN.

EPORT.

Experimentai & Model Work

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

MASON'S NEW PAT. WHIP HOIST

for Gutrigger hoists. Faster than Elevators, and hoist
direct from teams. Saves handling at le ‘s expense.
Manfd. by YOLNEY W, MASO&& €O., Imc.
N, Al
CIALTIES of all kinds. to ovder;

Providence, R. L., U.
I largest equipment; lowest pric-

We manufacture METAL SPE-

“v [“I" Hs es. Send sample or

model forlow estimate and best expert adviceF R
THE EAGLE TOOL CO., Dept. A, Cincinnati, 0.

. . W.&D.MOGEY
BAYONNE CITY. N.J.

NOVELTIES & 'PATENTED ARTICLES

¢ MA_NUFAC'TURED BY CONTRACT. PUNCHING DIES, SPECJAL MACHINERY.

E:KONIGSLOW STAMPING & TOGL WORKS, Ci:E.vE L'AND;:0.
€O0., Dept. 52, 89 Cort-

Telegraphy &
EARN WATCHMAKING

We_teacn it thoroughly in #s many months as it
formerly took years. TDoesaway with tedious apprere=
ticeship. Money earned while studying. Positions se-
cured. Easy terms. Send for catalog.

ST. LOU1S WATCHMAKING SCHOOL, 8t. Louis, Mo.

Circular free. Wonderful
automatic teacher. 5 stvleg

$2up. OMNIGRAPH

. All the Standard Machines BOLD or REXTED ANY WHEE

: M'f'r’s. I RENTAL APFLIED on prig

Shupﬁcdw:rh privilegeof examination. Write for * Cat,”
WRITER EMPORIUM, 202 LaSalle Sireet, CHICAM
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STEAM USERS

Relnbow  Packing

The original and only genuine
red sheet packing. 7

The only effective and most
economical flange packing in ex-

Rubber Elevator &
Conveyor Belting

FOR CONVEYING AND LIFTING
BROKEN STONES, COAL, COKE, WOOD
PULP, GRAVEL, SAND, SUGAR, etc., etc.

istence.
Can’t blow Rainbow out.
For steam, air, hot or cold
water, acid and ammonia joints.
Beware of imitations.
Look for the trade mark—the

SPECIAL CONSTRUCTION el s Go.. Boston. Mass. word Rainbow in a diamond in
EXCEPTIONAL QUALITY black, three rows of which extend

9 ° the full length of each roll.
s " The Youth s Companlon Manufactured exclusively by
PACKING CO’ Ltd, PEERLESS RUBBER T[1FG. CO.
91-93 CuamBERs STREET. NEW YORK 250 Capital Stories; 2000 One-Minute Stories; 16 Warren St., New York

————— : — The Children’s Page The Editorial Page;
. The Notes on Science; The Weekly
Aurticle on Hyglene and Emer-

gency Ireatment, Etc.

5 As much reading in the year as would fill twenty 400-page novels
= EREEE 3 . . . . .
or books of history or biography ordinarily costing $1.50 each.
1F YOU OWN A R ROOF, US g
MICA-NOID Ready R oofing and eave repaira.” MICA-NOID Send for Sample Copies and Illustrated Announcement for 1907, Free.
is proof against water, wind, snow and clim changes,
and will last a life-tlme w1th reasonable care. We pay
the freight. Samples upon request. Write today. Address
ASBESTOS MFG. & ROOFING CO.
Manufacturers of Everything in the Asbestos Line
216 CARR STREET ST. LOUIS, MO,

_ — - Who cuts out and sends this slip (or mentions this publication) with

Calendar Watch

Regtsters the %eu)nd, Minute,
MHour, Day of Week, Date
of Month, and I’hases of
Moon. Changes Auto-
matically, Stem-wind
and set; jewelled pivot
holes; expansion bal-
ance; accurate and relia-
ble; richly decm ated dial

Price. 7 45

Refunded if not as

represented. Express Prepaid if

remittance comes with order.

Twaoor mere, %7 each. References:

f‘om Agencies, N. Y. Banks. or any
xpress Co. Fine Holiday Gift.

(Cut two-thirds size)

Every New Subscriber

$1.75 for The Companion for the 52 weeks of 1907 will receive Dellhart M“"‘“‘ & T"l""‘_‘:_ 'j‘d » 24 E. 21st St., New York
ALL THE ISSUES OF THE COMPANION FOR 4 I‘
F REE THE REMAINING WEEKS OF 1906. UNIVERSI Y =4
Statlonarles, Portables, Homters. Pump- y i
ers. Sawing and Boat Outfits, Combined THE THANKSG[V[NG, CHRISTMAS AND NEW v
§ With Dynamos. F REE YEAR'S DOUBLE NUMBERS. BL 127 SHOE :
Gasoline. Gas, Kerosene. ( Trade-Mark. )
Send for Catalogue FREE, [LE.COMPANIONS TWELVE.COLOR FOUR. Healest olly grain leather—tan col-
State Power Nee 's. : LEAF HANGING CALENDAR FOR 1907. foctuble. and ‘neariy  indestructible.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. Send for pal’m;']l]‘n\lgtAI)DELL .
K $ 16 2 90 in cash and many other special awards to subscribers 1210-1212 Market St., Philadelphia &5
P Ail varieties atiowestprices. Best Kailroac > who get new subscriptions. Send- for information.
00019 At S e ate The Good P
S i 5 ing Safes. 9 . - .
Motes.  Liets T Qo ST I L i TUE TOUTHS COMPANION == FBOSTON, MASACHUSEED: he Goo ower

Should be simple, easy to run and keep in order, of full
rated horse power, economical in fuel and the use of

c R “ n E A s B E s us . : oil, free from the necessity of repairs and so con-
' structed as to endure indefinitely. 'Lhese power essen-
DIRECT FROM MINES = tials apply in a high degree to the _
:5 P E / Iq ‘ () hl GASOLINE '
PREPARED R. H. MART'"’ ERl A N P l “ ENGINES
olle \vo

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDINE
for Manufacturers use | 990 B’way, New York. o . i NCERTA

ZPEN CO NY &

Bausch & Lomb - : . ' % ___NDIFFERENTIALh
Magniiying Glasses OUR NEW PEN No. 2i. DOME POINTED.

For over half a

cenkn;ry bom Ball shaped points for free hand writing, will avoid scratching and spurting. Will In addition they are adapted to every power use and
work has been write smoother, last longer than other steel pens. Ask for Dome Pointed No. 21, requlreme?tl They give perfect satisfaction under
Twelve Samples sent on receipt of 10 cents. proper instalment.

the making of
They are made in several styles--Horizontal (like cut
SPENCERIAN PEN CO., 349 Broadway, NEW YORK §|>20norse power.  Vertical 2, 3 and 5 horse power,

lenses. Whene f|
ever you need a 4] here shown), Stationary or Portable, 4, 6, 8, 10, 12, 15 and

Buying an I H. C. Gasoline Engine puts you rlght and
keeps youright, on the power question. A complete in-

pocket glass be
sure to get a W

= - & vestigation of these facts will serve your interest weil.
are shown here. 3 lenses, vulcanite mounting, ‘50 cents. Better begin at once by writing for our engine catalog.

B. & L. They

Larger size, 75 cents. CATALOG FREE. N N
. International Harvester Company of America (Inc.)
Bausch & Lomb Opt. Co., Rochester, N. Y. FOI' P ay = RO" and COSt=Keep|ng 7 C Monroe Street, Chicago, IlL
NEW YORK BOSTON W ASHINGTON accounts, the Comptometer, once used, becomes indis-
CHICAGO SAN FRANCISCO ensable 1t has no bstitut B hat i
p ! . substitute. ut that is only a part

of it.  On trial balances, or any other kinds of adding,
it turns out the work with absolute accuracy and so
easily and rapidly as to pay for itself several times a year.
Then there is the multiplying and -dividing. To those
farnish  Complete Outhts with who have used the Comptometer on multiplicati
fornish Complete Qutfts’ wit P ultiplication or

3;‘3“5’°ﬁ‘,§€3§3“‘?§1?§i§:f"1 :x:g::, ) ) . divfsion, from th.e simplest bill extensions and checking
ance work and songs il]ustrate';‘lé to the large computatlf)ns involved in railroad accounting, the mental process by comparison
Opportunity in any locality for | Seems absurd and foolish. They wonder why anyone would waste time and useless pain by
halls, t}i?tres etc. Big to&?g‘zl;l?%:é{éi%a:Egsi;%%}ééE 5:{:;1 ihg\-ivtehhiv(e)l:;l adiluot‘?l;;tll::]clc \?vit;ial;e i?edofnerve raCking e o o afford to ,P, One employer
do m why no' you? 1t easy; write to us and we'l tell you T e ld ot work b any offs that G e nae Oney?,ur Comptometer sooner it would have saved us money. A clerk writes:

AMUSEMENT SUPPLYCO.. 467 Chemical Baok Bldg., CHICAGO- Why not investigate ? Felt & Tarrant Mfg. Co., 59 N. Orleans Street, Chicago m S?EAM S{H’@M@ b
THE DIAGRAPH "

By mail M - ’ 3 =
el A I Maid' g} Toledo Vi~ zamisg ’ OhioUSA

The Imnroved Stencil Cutting Machine 777 e . Vulcan Plsce

T8 a saving of 90 per cent in your Ship—

\ ping Department worth considerin
TAPES AND RULES

Just a word will bring our %ree
illustrated booklet describing the
Diagraph and our ‘“No Error” Sys-
tem of shipping goods
American Diagraph Co.

10 N. Second Street, St. Louis, U. S. A.

ARE THE BEST.

For sale everywhere. Send for

Catalog No. 16.
LUFKIN RULE CO
Saginaw, Mich., U.S. A
New York and London

something about a particular
Tool, or Tools. This 950 page.
cAoth -bound Tool (‘atalogue

2¢2 tells you all you need
to Enow about every tool made
with illustrations of each It
will be sent to your address post-
paid tor $1.00 which you will get
back from the first $10.00 pur-
chase you make from us. Write
for it to-day.

MONTGOMERY & CO.
105 Fulton St., N. Y. City

ITPAYSBIG H
Yo amuse the 0“0“ I‘t
Public With J

0 EXPERIENCE NECESSARY
u our instruction Book and
‘‘Business Guide” tells all, We

The dispatch and ac-
curacy of this little
pocket tool is marvel-
ous. At asingle glance
your pencil point is
gnided to exact diameters and angles. No adjustments whatever
to delay you. Any experieuced draughtsmen will te.l you that the lines
illustrated represent everything accomplished by his own compuss, T-

Squares, Triangle, Rule Spale Protmctor, etc. Evenhe needsthe READY
DRAUGH'IING INST T, which combines them all, because
it can be carried in the pocket aud is mvaluable for a %mck lay out of work with- |
out having to return to the office. It is an instrument which will teach you how to
draw, and is an_immense aid to those who already know how. Extra grade of alumi-
num or German silver, accurately gauged to inches and fractions thereof. . Your mone
back if you want it. READY MFG. CO.. 601 Livingston Building, Rochester, N. Y. —

,MARINE
MOTORS

andard Compiete Outtits for any lace, summer homes,
iaumheh\ }"lf‘l!ti etc. Hvery detail included; very best ma-
! 3 thoroughly practical; so simple no electrician re-
Get prises on \ 3 v, uired. the time wilh our Storage Battery Outfits. Gas,
) ~ 11-2 to 24 2 ! - p lmcne or ®ream ongines used give plenty of power for
engine wi b, p. Engines - o : pumping wa.lcr sawing wood, refrigeration, ete

develop 5 $ . Elll - g For latest, 1}r|m,ed matter covering over a hundred ontfits address | :m!s

ion, : orged steel. Connect:lr:;cgrfr?c:.l;lll;;::: S— - ELEOTRIY DEPA‘ I‘T“ BNT ET“I A’?}'HIH

Pistons ground to fit. All bearings either Lronze or besk Bl Yam
RlEHARDSON ENGINEERING CO. HARTFORD, CONN. . !A'HDTBE'QY“' CHICAGO ILLUSA

gﬂuu R;} materisl acn:d w?l‘:iktliag'glp t[l;rong]mut
ieh St. .
ray otor Co. etroit, Mich 15 to 21 Sonth Olinton Street,






