e r——————

{Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1901, by Munn & Co.|

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.
Vel N 1] NEW YORK, OCTOBER 19, 1901. [s 8i80ed BB

it

""*‘Eaaé«-\
PR — N A

-

Balling Binder Twine.

ISR i

) PRCTLLL G
..mmmillsllls 5

Far-End of Ropewalk, Showing the Forming Machine at the End of its Journey with the Twisted Strands. The Near Machine is the Iop-Sled Carrying the ¢ Tops” or Cones
which Guide the Strands, which are being Twisted into a Rope by the Laying Machine.

THE MANUFACTURE OF CORDAGE.—[See page 244 ]




242

Stientific Dmerican,

MUNN & CO., - - -
PUBLISHED WEEKLY AT
No. 361 B{OADWAY - = NEW YORK.

TERMS TO SUBSCR1BERS

One copy, one year, for the United States. Canada. or Mexico ......... $3.00
one copy, one year. to any foreign country, postage prepaid. £0 16s. 3d. 4.00

THE SCIENTIFIC AMERICAN PUBLICATIONS.

Scientific American (Established 1845)
Scientitic American Supplement (KEstablished 1876)
cientitic Ainerican Building Edition (Established
cientitic American Export “ldition (KEstablished 1573)..
The combined subscription rates and rates to mrugu countries will
be furnished upon application.

Remit by postal or express mouney order, or by bank draft or check.

MUNN & CO., 361 Broadway, corner Frankiin Street. New York.

EDITORS AND PROPRIETORS.

NEW YORK, SATURDAY, OCTOBER 19, 1901.

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

DELAYED NAVAL CONSTRUCTION IN PRIVATE YARDS

On perusal of the report of the Naval Bureau of
Construction, recently made public, we note with much
regret that the private yards have, as yet, done no
work whatever upon cix of the most important vessels
of our navy, although the contracts for the same were
let ds long ago as last winter. The six vessels include
the four battleships “Virginia,” ‘‘Nebraska,” ‘“New
Jersey,” and “Rhode Island,” each of 15,320 tons and
19 knots’ speed, and the two armored cruisers “South
Dakota” and “California,” of 14,000 tons and 22 knots’
speed. Moreover, one of the new battleships, “Georgia,”
of the same class as the “Virginia,” let at the same
time, is in practically the same condition, only 1
per cent of the work being done, while of the armored
cruisers of the same class as the two mentioned above,
the “Colorado” is only 7 per cent completed, the
‘“Pennsylvania” 4 per cent, the “West Virginia” and
the “Maryland” 1 per cent. The blame for this delay
is certainly not to be laid at the door of the Construc-
tion Department, to whose credit it may be said that
its work in the preparation of plans has always been
far ahead in expeditiousness of the contractors who
undertake to build the vessels. The record of naval
construction in private yards during the past ten years
has shown very clearly that the government work is
regarded, at least in some of these yards, merely as
a kind of stop-gep to fill in the slack times between
the execution of private orders.

It is a notorious fact that warship construction
in the United States drags out to a weary length,
and that ships are delivered in some cases years be-
hind the contract date for completion. It is neither
expedient nor patriotic that this should be the case.
How can the country be expected to vote the required
appropriations for warship construction when the
builders give practical evidence that these appropria-
tions are made years.in advance of the capacity of
the private shipbuilding yards to complete the vessels?
In the case of the ten important vessels referred to
above, at the present rate of construction the types
will have become not a little out of date before the
ships can be set afloat.

This indifference on the part of the private ship-
builders to the interests of the country is a significant
commentary upon the fact that the bitter opposition
which has prevented the construction of warships in
government yards has found its source and support
chiefly in and around the shipbuilding centers. The
shameful state of things shown in the Construction
Department’s report should prove to the country, once
for all, that the desire of our naval constructors to
have some of our warships built in the government
yards is prompted by the very best motives. What-
ever may have been the case in the ’80’s and early
’90’s, the most completely equipped of our navy yards,
particularly the New York yard at Brooklyn, can now
build just as cheaply and certainly as well as the
best of the private yards, and there is no question
that a decision of the government to give some of
the future ships 'to the navy yards would put a stop
to the inexcusable dilatoriness which, particularly
of late years, has marked the construction of new
ships for the United States navy.

-

THE AFTERMATH OF THE ‘“ AMERICA” CUP RACES.

The American public sympathizes with Sir Thomas
Lipton, both in the natural disappointment which he
must feel in having the coveted ‘“America” cup slip
through his grasp by such a narrow margin, and also
in his sportsmanlike determination to leave his very
capable boat on this side of the water for the purpose
of sailing her next season against the best of our
90-footers. Although he does not carry away the
cup, the owner of ‘“Shamrock II.” has at least the
satisfaction of knowing that his handsome craft has

. the saddles on the towers,
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pushed the American cup-defender as never any of her
predecessors was pushed before; and he may also
carry with him the assurance that the most excellent
impression which he made on his first attempt of
two seasons ago has been abundantly confirmed by
the extremely pleasant spirit that has pervaded the
present races, a spirit to which the Irish knight has
contributed a most generous share.

It has too often been the case that the year suc-
ceeding a series of “America” cup races has been a
very dull one in yachting circles; but, thanks to the
decision of Sir Thomas to leave the “Shamrock” on
this side of the water, there is every prospect that the
season of 1902 will be the most exciting in the history
of American yachting. With “Shamrock,” “Columbia,”
“Constitution” and “Independence” fighting it out for
the weather berth and the winning gun, not amid the
flukes and chances of the three brief races of an inter-
national . cup contest, but throughout the long four
months of a yachting season, there will be witnessed
a series of contests that will be worth going far to see.

A veteran skipper, who sailed three previous cup-
defenders to victory, is credited with the remark that,
although the owner of “Shamrock II.” did not lift the
cup, he has “set it rocking.” He certainly has; and
his statement that, failing a challenge from any other
British yachtsman he will himself make another at-
tempt, will be good news to his friends, among whom

may safely be included the whole American public.
e e

DETERIORATION OF THE BROOKLYN BRIDGE.

The report of the engineers appointed by District
Attorney Philbin, after the recent partial collapse of
the Brooklyn Bridge, to make a thorough survey of
that structure and ascertain its present condition, has
Just been made public, and will be found in the
current issues of the SuppLeMENT. The shameful con-
dition of neglect which was revealed by that accident,
a full account of which was given in the ScIENTIFIC
AMERICAN of August 3, 1901, fully justified the District
Attorney in ordering an investigation. The conclu-
sions of the report show that the neglect of the bridge,
which was only accidentally discovered through the
failure of certain details, is more or less general
throughout the whole of this costly and magnificent
structure.

While it was due in part to neglect, we had hoped
that the failure was precipitated merely by local
conditions inherent in the design and' construction of
the bridge at the point of failure; and that on a general
examination of the structure it would be found that
although other parts of the bridge had been neglected
no serious results had followed. The report before us,
however, shows that, as far as inspection and up-
keep are concerned, the whole main span, including
is in an unsatisfactory
condition; and after, perusing the careful findings of
the engineers one is impressed with the fact that the
Brooklyn Bridge, which, because of its size and im-
portance, should have ‘received the most minute and
careful inspection, has actually been left in a state
of neglect which would be unpardonable even in an
out-of-the-way and little-used county bridge.

Of the two engineers who made the investigation,
one is considered to be the most expert authority on
long-span suspension bridges in the world. The exam-
iration consisted of a thorough inspection of every
part of the main span, and a careful computation of
the stresses to which the bridge is subjected under
the increased dead and live load§ which have been
put upon it since it was first designed. As the result
of this increased loading the engineers find that the
present margin of safety is so reduced that the neces-
sity for repairs is urgent, and they suggest means by
which, the safety can be largely increased without
materially. interfering with the traffic and at a com-
paratively. small cost. They further state that the
present methods _of supervision, inspection and main-
tenance are very faulty, and are not such as will with
any certainty maintain the bridge in a safe condition.

Referring to the accident of July 24, 1901, they state
that transverse bending was the cause of the breaking
of the suspender rods, part of this being due to the
absence of lubrication in the trunnion-blocks, and part
of it to the fact that there was no provision for the
side-play resulting from the pressure of the wind.
They consider that this wind pressure was the imme-
diate cause of ‘thefracture, and that the suspender
rods broke transversely to the bridge. We do not
agree with this decision, as our investigation, made
on the spot while the broken suspender rods were
being taken out, showed that the fracture of the rods
was due to an alternate bending strain in a plane
rarallel with the stiffening trusses, this strain result-
ing from the unlubricated and rusted condition of the
trunnion-blocks.

.Next to.the failure of the suspender rods and the
shameful condition of neglect in which these parts
were found, most serious evidences of neglect were
found in no less important a portion of the bridge
than the saddles supporting the cables on the tops of
the towers. These saddles are placed on rollers to
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allow a certain amount of longitudinal movement of
the cables as they adjust themselves to the varying
stresses upon the bridge. Like the trunnion-blocks
and the suspender rods, the saddle bearings should have
been regularly lubricated and all dust and foreign
substances removed. To learn from the report that
these saddles have been so far neglected that the
inspection “shows no efforts whatever in this direc-
tion, ridges of rust, paint, and dirt being found ou
the bed-plates along the outer rollers,” will come as
a shock to all engineers who appreciate the neces-
sity of living up to the principles on which the bridge
was designed. Other evidences of neglect are that
many of the diagonal bars and sway rods have been
allowed to wear by rubbing against each other, and
many of the suspender ropes by rubbing against the
floor of the promenade; that water and mud have been
allowed to collect and remain in portions of the bot-
tom chords, and road sweepings in the bottom of the
floor beams around the suspender stirrups; while a
number of the stirrup rods of the wire suspenders
were found to be improperly adjusted. We are entire-
ly in accord with the report when it says that “the
method of inspection in vogue on this bridge is at
direct variance with the methods in general use on
good American railroads.” The safety of the bridge
demands that the present methods of inspection by
mechanics should be changed at once to that which is
generally recognized as best, namely, an inspection
by engineers in person at frequent, stated intervals,
the results being recorded on printed forms. With
the bridge in its present condition, the engineers con-
sider that some parts of it should be inspected daily,
others weekly, and every part of it at least monthly.

The investigation of the actual stresses to which the
bridge is subjected has been gone into at great length,
and is of extreme interest. We can merely summarize
a few of the important findings. With regard to the
main cables, it was found that under the increased
loading which has been placed upon the bridge the
maximum stress imposed is 75,400 pounds to the square
inch. If it be admitted that the stays take a certain
part of the load, the stresses in the cables may be put
at 71,000 pounds per square inch, or 18 per cent in
excess of the permissible working stress of 60,000
pounds to the square inch, the 71,000 pounds, however,
being increased by the wind pressures, but to what
extent is not now known. The masonry of the towers
is also greatly overstrained. The maximum pressure
in the towers with the saddles, thanks to gross neglect,
rusted to the foundation plates, is at least 39.6 tons

‘per square foot, whereas the working stress of the

masonry should not be more than 20 tons per square
foot. The report suggests a means by which this
pressure can be reduced to about 25 tons per square
foot. The floor system, as was to be expected, is
subjected to excessive stress. The intermediate floor
beams of the railroad tracks should be subjected to
only 14,000 pounds to the square inch, yet the actual
stress is 27,000 pounds. ‘The ‘intermediate floor beams
of the road are also subjected to 25,000 pounds, as
against a lawful stress of 14,000 pounds to the square
inch. The wooden stringers of the railroad tracks
should have a stress of only 1,300 pounds, whereas the
actual stress is 1,750 pounds to the square inch. The
anchorages are ,estimated to be perfectly safe, their
factor of safety against sliding being 2.45, whereas
ordinary practice requires only a factor of safety
of 2. It is estimated that the alterations and improve-
ments to bring the bridge up to the desired standard
of strength can be made for between $500,000 and
$750,000.

Whatever action may be taken upon this report,
there is one lesson that shguld be immediately laid
to heart by the. people of th& city, namely, that the
bridge has been shamefully énd willfully neglected,
and that if the process of deterioration is not to con-
tinue they must see to it that the care of the structure
is committed to those who are technically qualified to
exercise a conscientious and systematic inspection of
the kind suggested by the report.

THE LATEST TRANSATLANTIC RECORD BREAKER.

In all the history of the transatlantic steamship,
there has been nothing quite so remarkable as the con-
sistency with which the Vulcan Works at Stettin,
Germany, have produced in each transatlantic steamer
that leaves that yard a vessel that is appreciably
faster than its predecessor. Some three years ago this
firm built for the North German Lloyd Company the
“Kaiser Wilhelm der Grosse,” 649 feet in length and
of 30,000 horse power, the largest and fastest ocean
steamer of her time. She made the quickest maiden
trip on record, and steadily added to her speed until,
last year, she covered the eastward passage atan aver-
age speed of 22.8 knots per hour. She was followed in
1900 by the “Deutschland” of the Hamburg-American
Company. This magnificent ship ‘was an enlarged
“Kaiser Wilhelm der Grosse,” her length being 686
feet and her contract horse power 33,000. She also
broke the record on her maiden trip to the eastward,
the time being five days, sixteen hours and fifteen
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minutes. On every successive trip the “Deutschland”
showed an improvement in her speed, and after six
months’ service she covered the distance between Sandy
Hook and Plymouth in five days, seven hours and
thirty-eight minutes, at an average speed of 23.36 knots
per hour, the engines showing an average indicated
horse power for the whole trip of just under 37,000.
This year the North German Lloyd Company have
added to their fleet the “Kronprinz Wilhelm,” which, in
size and horse power, holds a middle position between
the “Kaiser Wilhelm der Grosse” and the “Deutsch-
land.” She is 663 feet 4 inches in length and her horse
power is 33,000. On the return trip of her maiden
voyage, she gave promise of soon breaking all records
for speed on the Atlantic, the route being covered in
five days, nine hours and forty-eight minutes, or in
several hours less time than the maiden trip of the
‘“Deutschland.” The best day’s run of 540 knots was
made at an average speed of 23.3 knots per hour.

A curious fact, not generally known, regarding ves-
sels built by the Vulcan Works for the two great Ger-
man companies is that while the Hamburg-American
engineers are in favor of forced draft, the engineers
of the North German Lloyd are strongly opposed to it.
Forced draft is conducive to a high indicated horse
power and a superior showing in efficiency; but while
this fact is admitted by the North German Lloyd
people, they claim that the decreased fuel consumption,
(the‘“Deutschland” consuming only 1.3 pounds per horse
power hour), is more than offset by the great wear and

tear upon the boilers, the more frequent repairs, and

the decreased life. The contest between the ‘“Deutsch-
land” and “Kronprinz” for the much-coveted record will
be watched with great interest during the two years
which will intervene before the giant vessel which is
now building at Stettin for the North German Lloyd
Company is completed and put in service. It is ex-
pected that the new vessel, which will be the longest
and fastest in the world, will make its maiden voyage
in May, 1903.

THE DEVELOPMENT OF THE BITUMINOUS COAL
INDUSTRY.
BY WILLIAM GILBERT IRWIN.

There are no more interesting recitals in the annals
of trade than that of the development of the fuel
industries, for commerce and industry are very largely
dependent upon the fuel supply. For many years the
chief source of the world’s fuel supply has consisted
of those hydrocarbon compounds found in nature and
known as coal. Scientists have long disputed over
their origin, while in the meantime modern industry
has adapted them to its varied requirements, and as
a result has brought about achievements scarcely
dreamed of a century ago. In the diversified fields
of industry from which the capitalist reaps his millions
and the workman toils for the necessities of life the
coal trade has played a most important part. In its
development we see the mightiest struggles of genius,
the boldest strokes of business stratagem, the most
gigantic projects involving the expenditure of enor-
mous capital, and the organization of great armies-.
ef employés. The coal trade has constantly under-
gone an evolution involving a struggle for ‘“the sur-
vival of the fittest,” whether that of inventive genius,
mechanical superiority, labor or capital.

In its adaptation to the uses of modern economic
industry anthracite coal preceded bituminous, but of
recent years the latter fuel and its products has had
a much wider use in the iron and steel and allied
industries, and present conditions foreshadow a con-
tinuance and even a rapid increase of this lead. The
original area of the anthracite coal fields in this
country did not exceed 500 square miles, and embraced
the great field in Eastern Pennsylvania and the com-
paratively unimportant fields in Massachusetts, Rhode
Island, Colorado, and New Mexico, while the bitumin-
ous fields already partially exploited in this country
exceed 200,000 square miles, which shows conclusively
that the latter coal is to form the fuel of the future.

Anthracite coal was first discovered in this country
in Rhode Island in 1768, and in 1791 this fuel was
discovered near Mauch Chunk, in Eastern Pennsyl-
vania. The first discovery of coal in America was
that of a bituminous vein near the present site of
Ottawa, Ill.,, mentioned by Father Hennepin in 1679.
The first coal mine opened in this country was a
bituminous ‘mine near Jamestown, first worked in the
latter part of the seventeénth century. It is not the
purpose of this article to trace these fuel industries
through the period of their early development, but
rather to trace the growth of the bituminous coal
trade and the benefits which it has conferred upon
modern industry.

The development of the bituminous coal industry up
to 1850 was confined to the eastern part of the country.
Then, as now, Pennsylvania held the lead, with
Virginia, Illinois, Maryland, and Ohio making up the
residuum of the output. The soft coal production in
1850 was, in round numbers, 10,000,000 tons. As yet
the railway development of the country had not really
been begun, and the iron and steel industries had not
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yet emerged from that period when charcoal formed
the principal fuel. The coal trade then depended upon
the rivers for transportation to the markets. In the
development of the soft coal fields of Western Penn-
sylvania we can divide the industry into a number
of epochs in accordance with the development of
transportation facilities. The latter days of the
seventeenth century witnessed the opening of small
mines for local consumption; this was followed by the
days of keel-boating down .the Ohio and the Missis-
sippi; about 1817 the flatboating epoch began; in the
early forties the development of the slackwater sys-
tems on the upper Ohio streams ushered in the days
of steamboating as applied to the coal-carrying traffic;
in the meantime the coking industry was undergoing
its infantile vicissitudes; then came the iron way
of the railroad; lastly, the introduction of modern
mining appliances and advanced mine engineering
practice marks the highest point in the history of this
great fuel industry.

Coming  down to 1870 we find nineteen States and
Territories producing soft coal, and in that year the
output was 17,000,000 tons; ten years later twenty-
five States and Territories were producing 43,000,000
tons; by 1890 the number of bituminous coal producing
States had increased to twenty-eight, and the aggre-
gate output for that year was 111,000,000 tons. During
the past ten years the industry has been developed
in no new States, but many new fields have been
exploited in the already soft coal producing States,
as will be seen from the fact that the output for 1900
was, in round numbers, 208,000,000 tons. While, in
part,- the marvelous increase in the soft coal output
for the past ten years has been due to the develop-
ment-of new fields this is not entirely the case. During
this period the introduction of the mining machine,
the application of electricity and compressed air to
mining operations, steel tipples and automatic tipple
appliances, and the advancement of mining engineer-
ing, have had much to do with the development of the
industry, as have the stimulating infiuences of the
great industrial revival which this country has experi-
enced during that time.

The Western Pennsylvania field, better known as
the Pittsburg coal field, has during all these years
maintained its lead with comparative ease, the produc-
tion for 1900 being, in round numbers, 78,000,000 tons.
Of the other principal coal States Illinois follows with
25,000,000 tons; West Virginia, 22,000,000; Ohio,
17,000,000; Alabama, 8,000,000; Indiana, 6,000,000;

Kentucky and Iowa, each 5,000,000; Kansas, a little

over 4,000,000.

According to geology the bitundinous coal fields of
our country are classed in seven groups. The Triassic
field embraces the Richmond basin in Virginia, and
the Deep River and Dan River areas in North Caro-
lina. The maximum output of this field was reached
many years ago, and its present annual production
does not exceed 50,000 tons. While not the largest
in area, the Appalachian field far exceeds all other

fields in importance, its annual production being about

two-thirds of the entire bituminous output of the
country. It embraces Central and Western Pennsyl-
vania, Southeastern Ohio, Western Maryland, West
Virginia, Eastern Kentucky and Tennessee, North-
western Georgia, and Northern Alabama. It contains
the well-known Connellsville coking field, the Clearfield
and Pittsburg gas and steaming coal seams, and the
Monongahela field in Pennsylvania; the Blossburg
and Cumberland fields in Maryland; the Pocahontas
and New River fields in Western Virginia; the Fair-
mount, Flat Top, Kanawha, Georges Creek, Elk Garden
and other important fields in West Virginia; the
Massilon and Hocking fields in Ohio; the Jellico field
in Kentucky and Tennessee; and the Birmingham
field in Alabama. The central field, including the
coal areas in Indiana and Illinois, and Western Ken-
tucky, has a considerable area and a large production,
as_will be seen from the production of States given
above. The Western field embraces the States of
Iowa, Missouri, Nebraska, Kansas, Arkansas, and
Texas and Indian Territory.- In extent it is the largest
field in the country, and in.production it ranks third.
The Rocky Mountain field includes the coal areas in
Colorado, Idaho, Montana, New Mexico, North Dakota,
Utah, and Wyoming. This field is rapidly increasing
in importance. In 1887 the production of the field was
about three and one-half million tons. Within three
years the annual output was doubled and the produc-
tion for 1900 was, in round numbers, 14,000,000 tons.
While California and Oregon produce small quantities
of coal their combined annual output does not exceed
200,000 tons. The Washington field is being rapidly
developed, and the output of the State has increased
from 1,263,689 tons in 1890 to 2,418,834 tons in 1900.

The aggregate of the world’s output of all kinds
of coal for last year was about 800,000,000 tons. The
production of bituminous coal in this country was
more than one-fourth of the world’s mineral fuel pro-
duction. It exceeded that of Great Britain; was one-
fourth greater than that of Germany; five times the
production of Austria-Hungary; six times that of
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France; fourteen times that of Russia, and fifty time:
the production of Canada. All kinds of mineral fuel
produced by Continental Europe last year exceeded
our bituminous production by a little more than one-
fourth. More than a third of a million men are em-
ployed in the bituminous coal mines of our country,
while a like number are engaged in its shipment, in
the manufacture of coke, fuel gas and other accessories
of the industry, and in the other labor required in
handling the product from the mines to the markets.
The office forces of the concerns engaged in the in-
dustry aggregate thousands, and there are superin-
tendents, foremen, fire bosses, engineers, electricians
and thousands of other skilled laborers dependent upon
the soft coal industry. The industry has stimulated
the construction of thousands of miles of railway,
and the great trunk lines of the country are reaping
rich revenues from the bituminous coal carrying trade.
The sum total of the capital invested in this great
fuel industry makes another interesting recital.

The economic methods of coal mining and fuel
operations already adopted in the Old World have
been made necessary, because of the depleted condition
of the coal fields there. So far as concerns the
bituminous coal industry, there is no danger of an
early depletion of the fields of this country; but this
does not mean that we are not adopting the more
economic measures in every department of the indus-
try. Allowing for the variation of the bituminous coal
measures of this country, which run from a little less
than four feet to eight or nine feet in thiékness, it
would not be far out of the way to estimate a produc-
tion of 10,000 tons to the acre, which would give our
entire bituminous coal area a producing capacity of
1,280,000,000,000 tons. At the present rate of mining
the depletion of this area would require something
like 6,000 years. However, it must be remembered
that thousands of acres of barren territory are em-
braced within this coal area, the mining operations
extending over the past sixty or seventy years have
been quite extensive and thousands of acres of coal
have already been rendered unminable, and future
operations will make it impossible to mine much of
the coal. However, it will be seen that so far as
concerns the bituminous coal supply this country has
nothing to fear as to the future.

Already American bituminous coal is playing an
important part in the export trade, and is being re-
ceived with favor in Europe in competition with the
Welsh product. Our exportation of bituminous coal
has grown from 1,138,681 tons in 1890 to 5,411,329 tons
in 1900. It has been only a few years ago that Amer-
ican coal was practically unknown in the European
markets, while during the past year our soft coal was
exported to eleven countries of Europe to the aggre-
gate amount of over a quarter of a million tons. The
scarcity of the Welsh product caused by the Boer
war gave an impetus to the market for our soft coal
in Europe, and it seems to have found a permanent
market there. Last year our soft coal was exported
to fifty countries, and American coke was sent to
twenty-two foreign countries, the total exportation of
this soft coal product being about 400,000 tons. Penn-
sylvania, West Virgina and Maryland bituminous coal
figures most largely in the export trade owing to the
advantageous location of the fields of these States with
respect to the great Atlantic ports.

Mile Automobile Track Record Lowered.

The fastest time ever made on a track by horse,
bicycle or any machine was made on Thursday, October
10, at Empire City Park, N. Y., by M. Henri Fournier
and his guest, Mr. William K. Vanderbilt, Jr. The
total time for the six miles was 6 minutes 47 seconds.
The fastest mile, which was the third, was done in
1 minute 6 45 seconds. The rules require that two
persons be in the motor vehicle in a record-making
endurance test. Some idea of the enormous speed
which was developed can be gained when it is stated
that the distance was traveled on the track in faster
average time than is made by the Empire State Ex-
press. M. Fournier used the same machine with which
he won the Paris-Berlin race last summer, and he
broke his own records by nearly six seconds. The
best former world’s track record was 1 minute 1314
seconds, which was made in September at Fort Erie
by M. Fournier himself.
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It is anticipated that when the Solent tunnel, con-
necting the mainland of the south coast of England
with the Isle of Wight, is completed it will have a
great influence upon the transatlantic shipping traffic.
A pier is to be built at Yarmouth, near which the
tunnel will emerge on the island, and the North Ger-
man steamers will be able to discharge their mails,
passengers, and cargo at this point, instead of pro-
ceeding up to Southampton. Owing to the great care
that has to be exercised in traveling up this waterway
to the port, and thence down Spithead, a considerable
amount of time is wasted. By stopping at Yarmouth a
great economy in this direction will be effected.
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THE MANUFACTURE OF CORDAGE,

The word “cordage” is used in a comprehensive
sense to include all sizes and varieties of the article
from Linder twine to a cable 15 inches in circumfer-
ence, though strictly speaking the term is hardly
applicable to a rope that is less than half an inch in
diameter.

The materials employed for rope-making are vari-
ous, embracing hemp, flax, manila, sisal, jute and other
vegetable fibers. Sisal from Yucatan and
East Indian jute are largely used for the
manufacture of cheaper grades of rope and
for binder twine. Russian and American
hemp are preferred for standing rigging,
owing to their ability to absorb a great
amount of tar. Manila hemp is more ex-
tensively used in the manufacture of
cordage than any other material, as its
great pliancy and strength adapt it to a mul-
titude of uses. Manila hemp is obtained
from a species of wild plantain belonging
to the banana family and is a native- of
the Philippine Islands. Its stem has a
height of from 15 to 20 feet, is of a dark
green color and very smooth on the surface.
The fiber is round, silky looking, white and
lustrous, easily separated, stiff and very
tenacious and also very light. These fibers,
although in themselves not very large, are
composed of very fine and much elongated
bast-cells. The length of the cells is about
a quarter of an inch, and they are not, as
commonly supposed, held together by an
intercellular tissue or mucilaginous sub-
stance. The characteristic roughness pos-
sessed by Manila fiber is due entirely to
mechanical causes, such as, for instance,
the laceration of a cell in the separation for
the leaf-stalk, or the subsequent opening
out of the ends of the cells. While the
fibers are weak transversely, they have
great strength in the direction of their
length. The tensile strength of Manila
fibers will average over 30,000 pounds per
square inch of section. The plantain is cut near the
roots when from two to four years old, and the leaves
cut off just below their expansion. The outer leaf is
then stripped off, and the fibrous coats are left for
a day or two in the shade to dry and then divided
lengthwise into strips 3 inches wide. They are then
scraped by an instrument made of bamboo until only
the fibers remain, Bundles of fibers are shaken into
separate threads, after which they are washed, dried
and separated according to quality and shipped in
bales. From 150 to 200 trees are required to pro-
duce 140 pounds of fiber.

Sisal hemp is the product of the agave, a large
genus of fleshy-leaved plants found chiefly in Mexico
and Yucatan. The fiber is yellowish white, straight,
smooth and clean, and is about 25 per cent weaker
than Manila fiber. Much of the Sisal hemp is prepared
for export to this country by machinery. Its con-
sumption is fully as large as that of Manila, and it is
chiefly used for binder twines.

The preliminary treatment of the fiber after it
arrives at the cordage mill is approximately the
same whether it be
Manila or Sisal, so I
that a description of
one fiber will practi-
cally answer for the
other. The plant
which we illustrate
is that of the Water-
bury Rope Company,
Brooklyn, N. Y.
There are a number
of buildings devoted
to the manufacture
of various classes of
cordage, and the
ropewalk is two
blocks in length.
The binder twine
mill is separate and
is not run at all
times of the year, as
the work ceases in
the spring when the
orders for twine
have been filled; the
rest of the plant
runs throughout the
year. The bales of Manila hemp, averaging about 270
pounds each, are opened in the basement of the
Manila twine mill, and after the material has been
lightly shaken apart it is placed in layers which are
sprinkled lightly with oil to soften and lubricate the
fibers previous to their passage through the machin-
ery. The first mechanical operation consists in passing
the hemp over roughing cylinders bristling with sharp
steel prongs or teeth which straighten out the fibers
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and remove the tow and fine broken particles, dirt or
other foreign substances. It then passes to the break-
ers, which are large frames about 25 feet long, con-
sisting of two endless chains studded with steel pins.
The first chain runs slowly and feeds the fibers to
the second, which runs much faster, the effect being
to comb or straighten out the fibers and draw them
into a “sliver” or ribbon. The hemp is then hoisted
Following

on elevators to the top of the building.

TARRING THE.TWINE FOR MAKING TARRED ROPE.

this operation comes the passage of the hemp through
the spreaders and drawing frames. These machines
are similar to the breakers, but are smaller and
furnished with steel pins and teeth of gradually
increasing fineness which still further comb and
straighten out the fibers, a number of slivers being
put together behind each machine and drawn down
to one sliver again at the end of each machine. Ome
of our engravings shows a finisher which illus-
trates the type of all three machines. It will be seen
that a number of slivers are being fed from the cans
onto the drawing pins. This drawing is repeated
a number of times with machines of various degrées
of fineness, in order to make the sliver even, without
which it would be impossible to spin fine, even yarn.
The process is completed in a very fine drawing
frame, called a “finisher,” and from this the material
finally emerges in complete readiness for spinning,
having been drawn into slivers or small, soft ribbons
in readiness for the spinning frames.

One of our engravings represents the essential
features of the spinning jenny, the machine operates

.
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orifice. A jaw is controlled by a spring which can
be regulated, so as to adjust the size of the feed. As
it leaves this part of the machine the twisting begins.
The speed is 1,500 revolutions per minute. The yarn
is twisted in a direction called right-handed, and
feeds through the pulley which will be seen in the
center of the engraving, passing through the head
block and moving face plate, and is finally warped
around grooved pulleys in order to give the neces-
sary strain to pull the compacted fibers
through the nipper. It is then wound upon
the bobbin seen to the extreme left, about
a thousand yards being wound upon it. A
special mechanism traverses the bobbin in
order that the yarn may be evenly wound.
The attendants see that the sliver is regu-
larly supplied and that any accidental
breakages in the thread are repaired. The
yarn is placed in small cars and sent to
the various rope-making departments. If
a rope is to be tarred, the yarns are run
through copper tanks filled with heated tar.
The yarns enter through holes in an iron
plate and are drawn through the tank by
machinery. As the yarns emerge, the super-
fluous tar is removed by means of pressing
rollers and the yarn is wound on bobbins.
If the yarn is to be used for binder twine,
the Sisal hemp is spun finer than Manila,
and after being spun the yarn, which is now
on bobbins, is carried to the twine balling
and packing room, where the balling ma-
chines, shown- in one of our engravings,

wind the yarn into balls of proper size.
Rope-making is accomplished in various
ways and is all done by machinery. The
‘yarn is twisted into strands by means of
machines called “formers,” and the strands
are twisted into rope by means of machines
called “layers.” If the rope is to be of
moderate size, not exceeding one inch in
diameter, the formers and layers are com-
bined in one machine. The large machines
are very impressive on account of their
great size and the rapidity with which the finished
product is turned out. In the Farmer machine there
are many bobbins, which are arranged in three frames,
each of which revolves independently around its own
axis, and they are all carried around while in motion
by a large frame which supports all three smaller
frames. The threads from the various bobbins are
passed through apertures in an iron plate, and the
motion of each small frame serves to twist the yarn
drawn from the bobbins into a strand. The three
strands pass upward through a “top” at the upper
portion of the machine. As the strands come together
they are twisted to form a rope by the movement of
the entire machine carrying the three sets of bobbins,
which are each rotating separately. The result is a
finished rope. The new rope is rotated around several
pulleys in order that the proper pull may be obtained
to draw the rope tightly through the ‘“top,” and it is
then wound on one of the reels. This rope can, of
course, be used for any purpose and can be made of
large size. For well-drilling and other purposes where
rope of great strength but little flexibility is required,
cables are used.

two spindles, but for the sake of clearness we show
only one of them. The small sliver is fed from one
of the cans over the endless belt provided with needles,
as in the breakers, spreaders and finishers. These
needles carrying the fiber move toward a conductor
or ‘“nipper” carrying the sliver with it. The sliver is
by this time exceedingly small and is capable of
passing through a small hole in the face plate of the
nipper, where it is compacted in passing through the

DETAIL OF SPINNING JENNY, SHOWING THE FIBER BEING DRAWN FROM THE SLIVER, TWISTED, STRETCHED, AND
WOUND ON BOBBINS.

Cables vary from
1,400 feet in length
up and usually meas-
} ure from 1% to 2%
{ inches in diameter.
| They are composed
of three Manila ropes
instead of strands,
and the ropes are
twisted together
with a very hard
“lay,” so that they
will not untwist
when used for drill-
ing and so that they
will resist wear in
the continuous rub-
bing against the side
of the casing and
the wall of the wells.
Owing to their
length and construc-
tion, cables are al-
ways made on ma-
chines and not in
ropewalk. On one
of the machines in this factory it is possible to make
cables 15 inches in circumference. The reel containing
the rope that has just been made, is now placed on a
cable-making machine. The principle of cable-making
is the same as rope-making, only that actual ropes
are used instead of strands. BEach .reel is turned
around on a horizontal plane by means of gears, while
it is paying out its rope. The entire machine carrying
the three reels is turned simultaneously on a hori-
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zontal plane; the ropes are roved around various
pulleys, and finally as they pass through a “top” at the
upper part of the machine they are twisted together
to form the cable, and then after being roved around
grooved sheaves to obtain the necessary pull are
reeled up by a power-reel. When a sufficient length
of cable is obtained, it is ready for shipment. In this
plant there is a large horizontal rope and drilling-
cable laying machine, but the principle does not differ
materially from the vertical machine.

Ropes of considerable size, towing lines and ships”
cables of the largest dimensions are made on the rope-
walk, which is 1,100 feet long and which passes under
one cross street. The yarn is rewound on larger bob-
bins, and the number used depends on the size of the
rope. These bobbins are put on a framework of wood,
located near one end of the ropewalk, and the ends of
the yarn are passed through holes in an iron gage-
plate shown in our first
engraving of the rope- —
walk, and which is known
as the face plate. It then
passes through cast-iron
tubes, and the yarn is
fastened on hooks of the
forming machine, which
consists of a truck which
travels on a track the en-
tire length of the walk.
There are as many hooks
as there are strands. As
the former moves away
from the face plate it
draws the yarn with it,
and at the same time
each hook revolves by
means of gears, twisting
the yarn left-handed into
a strand. The machine
is actuated by a cable
which lies along the fioor
of the ropewalk. The
cable passes over a large
wheel at the left and serves to operate the mechan-
ism which turns the hooks, and at the same time
winds up a cable attached to the end of a ropewalk,
thus makirg its motion positive. When the form-
ing machine has reached the upper end of the rope-
walk, as shown in our second engraving of the walk,
the strands, each 1,100 feet in length, are completed.
They are now taken and laid over on the other side
of the walk, and the strands are then ready to be
“laid” or made into rope. Two laying machines are
required, one at each end of the
walk, and are known as the “up-

THE SUBMERGED ELECTRIC PROPELLER AT WORK.

Scientific dmevican,

A NEW SUBMERGED ELECTRIC MOTOR AND
PROPELLER.

A propelling mechanism which can be transferred
from one boat to another in a few minutes’ time will
be welcomed by many who use boats either for busi-
ness or pieasure. The device which we illustrate only
weighs from 30 to 45 pounds and can be removed at
a moment’s notice, and if desired can be taken into
a boathouse for safety. The batteries weigh from
35 to 55 pounds each, ac-
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uniform surface to the water when revolving. The
motor is entirely inclosed in a spun case made in two
parts, and is supported from the tube above and held
and protected by an aluminium pin below, which
also protects the blade. The switch provides for two
speeds in either direction and is located at the top
of the tube. A bracket is clamped to the stern of the
boat by thumb screws and allows the motor to be
turned in any direction: for steering. The tiller-head,

which contains the

cording to their size.
The motor and propeller
oceupy the place of the
rudder, and the boat is
steered by turning the
sternpost. The motor
itself is under water and
is inclosed in a water-

tight globe or shell, the storage batteries being placed
in the boat. The motor not only propels the boat, but
steers it as well, and the boat answers the propeller
as readily as it does a rudder. It can be run at any
speed up to four miles an hour using two crates of
four cells, and a run of from 20 to 30 miles can
be made on each charge. The motor is a series-wound,
two-pole machine of slow-speed type. The armature
is of the tunnel type with a smooth periphery and is
capped with spun-heads so as to present a smooth and

SUBMERGED ELECTRIC BOAT PROPELLER.

switch, is connected to
the battery by wires.
These wires a}ct as tiller
cords. Brackets are sup-
plied- for either double-
ended or flat-sterned
boats, as may be desired.
The wires to the batter-
ies are provided at their
ends with terminals
which snap into sockets.
There are no binding
screws nor adjusting fas-
tenings, so that it is im-
possible to connect the
battery wrongly. The
elements are placed in
rubber cells which are
secured in wooden boxes.
The entire machine is
nickel-plated. * This very
ingenious boat-propeller
is made by the Sub-
merged Electric Motor
Company of Menomonie,
Dunn County, Wis.

A NEW AUTOMATIC
TELEGRAPH REPEATER
A device for repeating
telegraphic messages
both with and without
the use of sounders or
other receivers at intermediate stations is the subject
of an invention for which Mr. Julio E. Cordovez, of
Panama, Colombia, has received a United States patent.
The contrivance allows the use of the apparatus either
for repeating purposes or for those of ordinary com-
munication from station to station. Our description
will be confined to the apparatus used with sounders.
In our diagram A represents the line-wire from one
station, and B the line-wire from another station, the
wires being connected with the binding-posts, A’ and
B’, respectively. The local battery,
C, is connected by wires, D and E,

per” and “lower” machines. They 7
also give the rope what is known 54
as a fore turn and an aft turn. As

&=
I

with binding-posts, D’, E’. The
poles of the main battery, C’, are

&
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connected by wires, FF G, with the

many of these strands as are re-
quired for the rope are stretched

binding-posts, F’, G’. The binding-

to full length and are attached to

post, H’, is connected by the wire,

hooks on the laying machine. The

upper machine has several hooks,
but only one is used. All the
strands are fastened to this hook
and they turn left-handed in laying,
and the lower machine has as many
hooks as there "are likely to be
strands and operates in the oppo-

site direction. The strands are
meantime placed in the grooves of
a conical wooden block called a
“top,” through which is passed an
iron bar which is fastened to an
upright post of a car called a “top
sled.” Pieces of rope called “tails”

are fastened on the bar and wound

H, with any suitable local appa-
ratus; such as a telephone or a test-
ing instrument. The various bind-
ing-posts mentioned are secured
upon a board. From the post,
A’ B’, continuation-wires lead to
a lightning-arrester, J; and the
wires connect the lightning-arrester
in turn with the switches, A4 B4,
which are shown in engagement
with contacts, K K’. The switches,
however, can also engage another
set of contacts, L L’, of a cen-
tral contact, M, or rests, N, serv-
ing to hold the switches out of
connection and to prevent them
from catching in the various wires.

round the rope to be laid. They
help regulate the lay and assist in

The contact, M, is connected with
the binding-post, H’. The switches

giving the rope a finish-gloss. The
top having been mitered between
the strands as closely as possible to
the top, the sled is gradually forced
along as the twisting proceeds in
a right-handed direction. The lower
machine keeps all the strands from
untwisting. The top sled finally
arrives at the lower end of the
walk, with the full length of com-
pleted rope behind it. It is then
compactly coiled by a reeling ma-
chine, covered with burlap and
shipped to its destination.

—_——

At Postel in the district of Mil-
itch a cemetery 3,000 years old has
been discovered. Two hundred
graves have been unearthed under
the supervision of the director of
the Berlin Museum. The coffins
are of stone, square in shape, and
date from the bronze period.

can also engage grounding-plates,
00'.

LTHE CORDOVEZ AUTOMATIC TELEGRAPH REPEATING AFPPARA

The grounding-plate, O’, is con-
nected by a wire, F2, with the
binding-post, F’. From the ground-
ing-plate, O, a wire, P, leads to
the coils of a relay-electromagnet,
@, connected by a wire, P’, with
the coils of an opposing electro-
magnet, Q’. A wire, P2, connects
the coils of the electromagnet,
Q’, with a contact, R, on a tele-
graphic key. The key has three
contacts, R R’ R2, insulated from
one another. The contact, R, is
normally engaged by a screw on
the end of the key-lever. The con-
tact, R’, is electrically connected
with the key-lever and also with
the contact, L. The contact, R2, is
connected by wires, P4 p4, with the
corresponding contact, 72, of an-
other telegraph-key. The connec-

TUS.
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tions of this second key are similar to those already
described, small reference letters being used similar
to those designating the parts on the left-hand side
of the apparatus. The wire, p4, is connected with the
binding-post, G’, and also by a wire, P5, with a binding
post, s, of the sounder or circuit closer, which post is
connected by a wire, ¢, with a contact, u’, arranged
to be engaged by the armature of the circuit-closer.
The same connections are provided on the left-hand
side of the apparatus and are there presented by
capital letters. The armatures normally engage the
contacts, 4 U, connected by wires, ¢ T’, with binding-
posts, 8’ &, from which wires respectively lead to
the wires, P2 p2. The binding-post, D’, is connected
by wires with the relay-armatures, Q2 ¢2, normally
engaging the stops, Q3 ¢3. In their other positions
the armatures engage contacts, Q4 g4, connected by
wires with binding-posts, S2 s2, of the circuit closers.
From these posts wires lead to the coils, S6.s6 87 87,
from which wires lead to the binding-post, E’. Finally
the armatures of the circuit closers are wired to the
binding-post, S4 s4, from which wires lead to the
contact, K’ K.

The cores of the relay are arranged on opposite sides
of the armature, and with the cores permanent magnets
are connected. The magnets and core-coils are so
arranged that a current passing through the coils will
increase the magnetism of the core on one side of the
armature and decrease the magnetism of the core on
the other side of the armature. A similar magnetic
connection of the cores with the permanent magnets
characterizes the circuit closer.

With the switches, A4 B4 (or one of them) on the
grounding-plates, O O’, the current passes from the
line, A (or B) to the binding-post, ‘A’ (B’), through
the wires to the switch, A4 (B4) to the ground. This
grounding connection could be used, for example, in
detecting and locating a leak in the line or for con-
necting the line with the earth during thunder
storms.

With the switch, A4 or B4, on the central contact,
M, the current will pass from the line, A, for example,
to the binding-post, A’, through the wires leading to
the switch, A4, through contact, M, through the wire
leading to binding-post, H’, and through wire, H, to
any local instrument. This connection is of particular
service upon lines where the same wire is used at
times for telegraphing and at others for telephoning.

With the switch, 44, on the contact, L, the current
will pass from the line, A, to the binding-post, A’,
switch, 44, to the contacts, L R’, the key-lever, contact,
R, the wire, P2, coils, ¢’, wire, P’, coils, Q, wire, P,
and to the earth at O. This will energize the coils,
@ @', in consequence of which the armature, Q2, will
leave the stop, @3, and swing against the contact, Q4.
This closes the following local circuit; from the bat-
tery, C, by wire, D, and binding-post, D’, to wire, W,
armature, Q2, contact, @4, binding-post, 82, coils, S6,
coils, 87, binding-post, 83, binding-post, E’, and wire,
E, back to the battery, C. The coils, S6 S7, being thus
energized, will exert the peculiar, described attraction
and repulsion on the circuit-closer armature to swing
it into engagement with the contact, U’. This engage-
ment does not close any circuit, but produces the
customary click, this part of the apparatus acting as
a sounder in the particular case under consideration.
‘When the circuit is broken at the distant station, the
armatures of the relay and circuit-closer will return to
their original positions. This describes the action
when the station illustrated receives the message.
When the message is sent from the station shown,
the action at the distant station will be as has just
been described, while at the sending station the path
of the current will be as follows when the key-lever
is depressed to engage the contact, R2: From the
ground-plate, O’, to the wire, F'2, binding-post, F’, wire,
F, line-battery, C’, wire, D, binding-post, G’, wires,
p4 P4, contact, R2, key-lever, contact, R’, contact, L,
switch, A4, binding-post, A’, and line, A.

With the switches, A4, B4, engaging the contacts,
K K’, as shown, a message sent over the line, A, will
be automatically repeated and forwarded over the line
or vice versa.

Our article has been confined for lack of space to a
description of the apparatus when sounders are em-
ployed. Mr. Cordovez has, however, devised a modi-
fied arrangement in which the local battery, C, is dis-
pensed with and in which only one armature is used
on each side of the apparatus. His apparatus has
been very successfully used with stations forty miles
distant on each side of a central station.

Population of Civilized Countries.

Within the last two or three years most of the civ-
ilized nations of the earth have made enumerations
of their inhabitants, says Bradstreet’s. The results
of these censuses are beginning to appear, and com-
parisons of them with one another and with that of
the United States are instructive. The following
table shows the total population of a number of coun-
tries, as derived from recent censuses, with the rate
of decennial increase and the density of population,

Seientific dmevican.

expressed in terms of the number of inhabitants per
square mile, the third column representing the per-
centage of increase for the decade, while the outside
one shows the density of population per square mile:

Countries. Date. Population.
United States ........ 1900 76,303,387 21 26
England and Wales ... 1901 32,523,242 12 557
Germany ............ 1900 56,345,014 14 269
France .............. 1896 38,517,975 — 189
Spain ............... 1900 18,078,497 3 92
Switzerland .......... 1900 3,212,551 10 207
NOrway ............. 1900 2,231,395 12 18
Belgium ............. 1900 6,744,532 11 593
Netherlands ......... 1899 5,103,924 13 403
Austria ............. 1900 26,107,304 9 225
Hungary ............ 1900 19,200,000 11 153
Russia .............. 1897 128,922,173 — 15
Sweden ............. 1899 5,097,402 7 30
India ............... 1901 294,266,701 2 188
Japan ............... 1898 43,760,754 — 296
Chili ................ 1895 2,712,145 7 9
Peru .........cc0.... 1896 4,610,000 — 7
Denmark ............ 1901 2,447,441 13 160
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A CURIOUS WINDMILL.

A windmill is apt to be a very prosaic and ugly
construction, but many attempts have been made with
varying success to beautify these very useful and
economical power producers. Our engraving illus-
trates how nature and mechanics are sometimes
blended. The trees serve only as a support for the
platform at the top, and as side rails of a ladder, it
being necessary only to provide rounds. The trees
serve also to stay the iron supports. The windmill,
which was built by J. G. Benster, of Moline, Ill., is of
peculiar construction, there being no gear wheels nor

A TREE WINDMILL,

crank, the power being transmitted by an involute
wheel which is a part of the steel wheel to which the
fans are attached. The surface of the involute is per-
fectly smooth, as is also that of the wheel attached to
the pitman carrier, the one rolling upon the other.
The mast is of tubing, the pitman being carried down
inside. The wires for throwing the mill out of gear
are attached to a thimble on the outside of the mast.
From this it will be seen that the trees are not needed
for actual support.

A number of these mills have been attached to trees
and have been giving excellent results. It is also
possible to carry the mills around on a wagon and set
them to work at any part of a field.
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Annual Convention of the American
Street Railway Association.

The twentieth annual convention of the Association
was held in this city, October 9, 10, and 11, at the
Madison Square Garden, and at the same time the
fourth annual convention of the Street Railway
Accountants’ Association occurred. Various papers
were read; among the most interesting was one on
the standard form of convertible car adopted for transi-
tion from open to closed or vice versa. Another sub-
ject of interest was on interurban roads and their
relations with city street railway systems. Still another
paper described the advantages of having a motor on
each car axle of a double-truck car because of the
greater tractive power developed in starting and
economy in the application of the current.

Probably the most interesting feature of the con-
vention was the exhibits of various kinds connected
with the construction of electric street and suburban
cars and appliances connected therewith.

Numerous forms of fare registers were* displayed
along the entrance to the main exhibition room. Enter-
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ing the main hall, the large exhibit by the General
Electric Company of their controller for automatically
operating in multiple several motors at a time in a
train of electrically equipped cars was practically
demonstrated; there were also examples of the type
of motor that is to be used on the city elevated rail-
ways and the third-rail connections. .

Adjoining this exhibit was a large exhibit by the
Standard Traction Brake Company, under the super-
vision of the Westinghouse Company, the principal
feature in which was a section of inclined track about
one hundred feet long, over which ran a large double-
truck car every few minutes, equipped with the Newell
magnetic brake, which demonstrated practically its
effectiveness in quickly stopping the car. The brake
was illustrated in the ScienTiric AMERICAN of July 27
last. A special generator is run from the car axles
which energizes the electro-magnet over the sliding
shoes, causing them to be strongly attracted to the
rail at the time of stopping. It has the effect of
preventing the flattening of wheel treads due to the
sliding of clamped wheels on the rails. Ranged alogg
the railway were examples of air-brake motors, electric,
and those connected to car axles, and styles of motors
to be used on the New York underground Rapid Transit
System. There was also an attractive exhibit of the
Nernst lamp, models of the lamp in section and parts
illustrating the method of disconnecting the heat-
ing circuit automatically when the light electrode
becomes incandescent. Several working lamps (ar-
ranged in the form of a canopy) of from 50 to 300
C.P. were on exhibition and gave a very brilliant, pleas-
ing light.

The entire eastern end of the hall was occupied with
exhibits of the J. G. Brill Company covering their
imﬁroved forms of car trucks hung with additional
springs arranged to counteract the well-known side
jolts of trolley cars. They also exhibited examples of
wholly convertible cars (from open to closed) very
ingeniously constructed, in which the glass windows
and flexible side panel are pushed upward and stored
in the car ceiling. Even with this there is space pro-
vided for the usual open car weather canvas curtain.
An example of their semi-convertible car, by which the
glass sashes are stored in the ceiling and large seating
capacity is provided, was also shown. TL:> cross-seat
center aisle system seems to be the favorite plan of
interior construction. We noticed a fine example of
this type of car on exhibition by the John Stephenson
Car Company, in Madison Avenue, wherein the semi-
convertible feature consisted in pushing the upper
sash into the roof and dropping the large lower sash
into the panel below.

There were a number of exhibits of special air brakes
for street cars and a very large exhibit of car fenders
by the Providence Car Fender Company.

A Dbeautiful working model of the Robins ore or
coal conveyer was on exhibition, illustrating a rapid
and economical method of distribution.

Numerous forms of electric car heaters were dis-
played, that called the “Bay State” being perhaps the
most novel. It consists of a coil of resistance wire
located at one end of the car through which a current
of air is passed by means of an electric fan; the
warmed air is thus propelled forward from the hot coil
through a distribution pipe along the lower part of .
the car, much the same as hot air from a furnace.

We noticed an exhibit of the Gould storage battery
used as an auxiliary in trolley roads. The battery
is built up of specially spun lead plates, the active
material being formed thereon by the electric current.

An exhibit, part of which was popular with railroad
employes, was of various styles of coats, caps and wear-
ing apparel.

There was an example of a snowplow trolley car
and electric track sweepers. Several kinds of single
and double car trucks were shown. Taken as a whole,
the exhibition was most instructive and interesting.
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Experiments have been carried out by the Ordnance
Board of the British War Office in connection with the
new 9-inch wire-wound breech-loading quick-firing guns
mounted at Dover to determine the possible maximum
rapidity of fire and the life of the weapon. One of
the guns was selected for the experiment. Theoreti-
cally the life of such a gun is about 80 rounds, but 161
rounds were discharged from this weapon. Heavy
projectiles were employed, in some instances weighing
450 pounds. After several rounds had been fired the
rifling of the gun was seriously impaired by corrosion,
so that the projectiles would not fit. A special mechan-
ism, which the Ordnance engineers have devised for
use in connection with worn guns, was then requisi-
tioned, and by its means the shells were fired with the
same precision and unerring accuracy which charac-
terized the firing when the gun was first employed.
In fact, it was proved that without the mechanism it
would be absolutely impossible to shoot straight with
a worn gun. The speed records were very satisfactory.
The best result was five rounds from the 9-inch guns
in 80 seconds, The range ot the weapons is 11
miles,
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Sorrespondence.

Home Refrigerating Plant Wanted.
To the Editor of the SCIENTIFIC AMERICAN:

I noticed recently in the SCIENTIFIC AMERICAN an
inquiry for a small ice or cold-storage plant, for
dwellings 'or other isolated places, where a small cold-
producing plant would be of great use.

I have often thought that windmills might be used
for compressing air in reservoirs, just as they are
used for pumping water into elevated tanks, and that
after cooling the air it might be used for refrigera-
tion.

I have understood that this method of refrigeration
was not economical, or that the efficiency was low, but
have never seen any figures on the subject. It would
be interesting to have an article from your Mr. Alton
D. Adams on this subject, written in his usual thor-
6ugh manner.

I think the mechanical arrangements could be made
without much difficulty, but whether the mechanism
would accomplish the desired result economieally is
the problem on which reliable information would be
welcome. These windmill refrigeration plants would
be of immense benefit in cooling rooms for the storage
of perishable stuff, the manufacture of ice being really
a secondary matter to most persons.

I hope that you will be able to give us somnie articles
in the SCIENTIFIC AMERICAN on the subject of refrigera-
tion and the means of accomplishing it on a small
and comparatively cheap scale. STANLEY PIKE.

Greenfield, Ohio, October 2, 1901.

[We shall be pleased to hear from any of our cor-
respondents, who may have made experiments in this
direction.—ED.]

The Great Shower of Shooting Stars.
To the Editor of the SCIENTIFIC AMERICAN:

This wonderful display, which startled the north-
ern hemisphere in the month of November of the
years 1799, 1833 and 1867, was announced by some
English astronomers as due to reappear in Novem-
ber, 1899. But the "watchers were disappointed; and
the cause assigned for this disappointment was that
the swarm of meteors from which the shower falls
had been either diverted from its usual source, or
had been wholly scattered by the influence of some
of the large planets. The probability is, however,
that we shall behold this grand display again, about
November 15, 1901. One of our leading astronomical
publications, referring to this subject, uses the fol-
lowing language:

‘“Some astronomers have expressed opinions with
more or less assurance that the path of the Leonid
streams of meteors has been so changed that we may
no longer hope for such grand showers as were seen
in 1866, and notably in 1833. Although no remark-
able shower is reported as seen anywhere in 1900, it
is evident that the stream of Leonids has not been
diverted from its former course far enough to miss
tiie earth;” considerable numbers of the Leonids hav-
ing been seen at various points on the night of
November 15, 1900. :

The explanation of the mistaken prediction is to
be found in the hasty and careless examination made
of the records of past appearances of these meteors,
and which ended in the deduction of a period of
thirty-three and a quarter years. Prof. McClune, of
Philadelphia, however, with Prof. Herrick, of Yale,
and a few others correctly estimated the period in
1867, putting it at 34 years and 1 day, or to be more
accurate 12,419 days. Thus, the first recorded shower
was witnessed on the night of November 11-12, 1799;
the next on that of November 12-13, 1833; the follow-
ing one occurring on November 13-14, 1867; so that
the next becomes due on the night of November 14-15,
1901—in a few weeks hence.

It has been found that this stream of meteors takes
three years to pass the point where the earth meets
it in each November of those three years to plunge
through it in five or six hours. The first year of
these encounters the head of the stream is met, where
the swarm is thin and the display consequently not
so great as that of the second year when the earth
gees through the dense portion, to be followed in
the third year by a still lighter shower. The records
show that the displays of the first year have been
visible in the Eastern Hemisphere, but not on this
continent, whereas the reverse has been the case with
those of the second years—or the great showers, so
called. As the display of the first year 1866 series
was quite brilliant—seen only, however, in the Old
World—the 33 years that had elapsed from.the grand
shower orf 1833 seem to have been taken as the period
of return; and this no doubt led to the mistaken pre-
diction which assigned 1899 for the reappearance of
this magnificent sight. But the shower of 1867 was
by far the grandest of that time, or rather series.
And reckoning from the previous corresponding dis-
play, 1833, the period was exactly 34 years and 1
day, as stated already. The same reckoning holds
good in the preceding cases.

. characterized the previous periodical years.

Scientific dmerican,

A notable circumstance in connection with the visits
of the Leonid meteors is that the weather of the
Northern Hemisphere has experienced remarkable
vicissitudes at each of the recurring periods. The
sudden and violent change in the temperature (ob-
served in 1799 by United States Commissioner Ellicott,
off the coast of Florida) was noted again in 1833, the
thermometer having run down 20 deg. in this vicinity
(at other points as much as 30 deg.) from a few
hours before the appearance of the meteors until
sunrise of the 13th of November. And the fall in
the temperature continued until the 21st, at which
time the daily mean had fallen from 54 deg. on the
12th to 27 deg. A similar perturbation occurred in
1867; and it a rapid decline should occur within a
few hours after sunset on the evening of November
14 next it will probably indicate the close proximity
of the earth to the approaching meteoric swarm.

So, too, the rainy character of those years is remark-
able. No records on this score are obtainable for
1799. But in 1833, in this vicinity generally, the rain-
fall was in excess of from 4 to 7 inches above the
mean of a quarter-century. The summer of 1867 was
noted for its heavy, incessant rains: there fell in the
month of June 10.33 inches, and in July 6 inches, or
an aggregate for the first seven months of the year
of 30.05 inches—the annual average being about 43
inches. The month of August was an unusually rainy
one, a single downpour in the middle of that month
having lasted 42 hours, with but a few hours of abate-
ment. September and October were pleasant, but
I\_Iovember and December, with their rain and snow,
carried the year’s record to about 57 inches, the highest
ever known in this vicinity. " The year 1867 was also,
like the other periodic years, remarkable for snows
and thunderstorms out of season and other phe-
nomena of an extraordinary character. In the first
week of November great tornadoes occurred in the
West Indies, violent gales on our Great Lakes, and a
remarkable thunderstorm in Montreal; while in this
vicinity the thermometer dropped, on the morning of
the Tth, to 30 deg. and immediately began to run
up again until it reached 57 deg. shortly after mid-
night. On November 11 the day at Washington, D. C.,
was unusually warm, ending in a violent thunderstorm
at night, followed immediately by a very high and
cold wind and at noon a fall of snow.

The present year, 1901, has been just such a rainy
one as those which have heretofore marked the Leonid
periods. At the end of last August the rain ‘and snow-
fall footed up for this vicinity about 36.4 inches, or
about 6 inches more than the average of the first eight
months during a period of 32 years. The extraordinary
phenomena noted this year are precisely those which
So that
there seems sufficient reason to look forward with
confidence to a reappearance of the great Leonid
shower this fall. A remarkable circumstance was
noted at Kinderhook, N. Y., on the 11th of November,
1833, two days before the great shower. Phosphores-
cent lights were seen on the tops of sticks, posts and
other pointed objects, some of those lights being as
large as the flame of a candle, and having a dim white
light pointing upward. At the same time the atmos-
phere appeared unusually red. This and many other
phenomena that especially characterized the periodic
years lead not unreasonably to the conjecture that the
passage of meteoric swarms and of comets, either close
to or into the earth’s orbit, affects seriously the at-
mosphere, the temperature and the weather of our
planet. F. MACBENNETT.

Long Island City, N. Y.

Stuttgart Gives an Ichthyosaurus,

The American Museum of Natural History has just
received as a gift from the Museum of Stuttgart,
Wl‘irtgmberg, a perfectly preserved example of the
species Ichthyosaurus quadricissus. It comes through
Prof. Eberhard Fraas, who made a long tour of ex-
ploration in the fossil beds of the Rocky Mountain
region with Prof. Osborn last spring. The fossil is
from Jurassic of Holsmaden, a little town not far
from Stuttgart, which is famous for its ichthyosaur
quarry.

The specimen, says The Evening Post, is on a slab
9 feet 3 inches in length, by 2 feet 5 inches in breadth,
and is perfectly preserved. Ichthyosaurs have been

- found in abundance, both in Germany and England,

but what renders this fossil unique is the fact that it
contains seven young animals within the body cavity
of the mother, thus giving a demonstration of the
fact that ichthyosaurs were viviparous, bringing forth
their young alive. These young animals are sur-
prisingly large, the heads measuring 9% inches; the
backbone and paddles are well developed, and prove
that the young were abundantly able to take care of
themselves, and to swim immediately after birth. The
ancestors of the ichthyosaur undoubtedly lived on
the land, and were oviparous; but as they became
more and more seafaring in habit there was a grad-
ual retention of the young in the abdominal cavity
to a later and later period of development, until

~delicacy with a fine scalpel under a lens.
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finally, like some of the sharks and snakes, they
became completely viviparous.

The external form of the ichthyosaurs, as partly
prophesied by the English anatomist, Richard Owen,
has been realized in the Holzmade quarry by the dis-
covery of four or five specimens in which the integu-
ment is preserved. In general, it is smooth, and
resembles that of the dolphin, but it is so excessively
thin that it has to be worked out with the utmost
Very few
of these perfect specimens have been discovered. One
is in Stuttgart, another in Berlin, and the third and
finest of all in Budapest. Through the kindness of
Prof. Fraas, the museum has secured the promise
that the next ichthyosaur showing the fins and integ-
ument will come here for exhibition upon what will
be known as the “ichthyosaur panel” of the marine
reptile corridor. American ichthyosaurs are very rare,
but the explorers for the museum two years ago
secured one -fine specimen in the Como region of
Wyoming, along the line of the Union Pacific Rail-
road, which will soon be worked out and placed with
its European relatives. It represents the last of the
race, in which the swimming paddles are very much
modified and the teeth have almost disappeared. This
genus was called Baptanodon by Prof. Marsh.

P
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Science Notes,

According to experiments made by A. Nabokich,
chiefly on Zea maysctire growth of the higher plants
does not, in most cases, cease when they are entirely
deprived of oxygen, nor do they become altogether
insensitive to external irritations. The formation of
chlorophyl is, however, entirely suspended, even in
the light.‘]{"ft is ‘probable that some seeds can germ-
inate without oxygen, but this does not appear to be
the case with the spores of fungi.—Ber. Deutsch. Bot.
Gesell. 29, 222.

Prof. Hartog, of Cork, has discovered that the move-
ment of the frog’s tongue is not the result of direct
muscular action, but to the injection of lymph into
the bag-like tongue. Ordinarily the tongue lies with
its tip in the throat, and when the frog darts it out
it is doubled forward with lightning rapidity and
returned with as great celerity to its normal position.
The professor, to illustrate his discovery more com-
prehensively, has constructed a small model in which
the movements are shown.

The date for the Archaological Congress has been
fixed for April, 1903, at Athens. This decision is
probably influenced by the current belief that the
Olympian games will also be held there about the
same time. The Congress will convene for fifteen
days, the first five of which will be given to dis-
cussions in convention and the last ten to excursions
among the various places of archaological interest
in Greece. The subjects for general discussion have
not yet been made public. Invitations will be extended
to universities and colleges and to the heads of govern-
ments.

A factory has been started near Aix-la-Chapelle for
the manufacture of cotton to resemble silk by a new
process. It is a distinct improvement upon the old
“mercerized cotton,” while another important consid-
eration is the extreme simplicity of the invention.
Four hundred hands are to be employed, but as skilled
labor is unnecessary, the major part of the employes

. will be boys and girls, which will considerably cheapen

the cost of production. The silk produced by this
process is extremely brilliant in color and finish and
possesses great textile strength. The thread consists
of ten or twenty fibers twisted into one, but it can
also be made of any thickness that may be desired. A
thread known as ‘“horsehair artificial silk” may also
be produced. This cotton silk is 40 per cent cheaper
than the real article. The patent manufacturing rights
have been disposed of in France by the inventor for
$300,000.

In German sugar refineries molasses is being used
in the preparation of food for cattle. According to
information furnished to the Société d’Agriculture,
and translated for The Literary Digest, the molasses
is first “heated to 90 deg. and then introduced in a
steady stream into a mechanical mixer. At the same
time the forage with which the molasses is to be
incorporated is also fed into the machine. There
issues from the mixture a warm, moist, coarse-grained
mass, which is left in a pile for several hours with
certain precautions. In a short time there is thus
obtained a homogeneous dry product that can be easily
transported and preserved. The materials employed
are of many kinds, including wheat, chaff, cut straw,
turf, sesame, peanuts, rice, corn, etc. According to
their nature these are previously crushed, ground or
flattened by machines similar to those used on farms.
The whole plant for the preparation of the food,
except the ,boiler for working the -molasses pump
and the vats for heating the molasses, are placed in
a corner of the refinery. It occupies little space and
can be quickly taken down and removed. The expense

~is slight, and the production is 30,000 to 40,000 kilo-

grammes (33 to 44 tons) of forage daily.”
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BURIAL MONUMENTS OF NORTH AFRICA.

In North Africa are found two great burial tumuli
or mausoleums, which date even before the Roman
occupation, and were, no doubt, built by the native
kings of Mauretania and Numidia. The first of these,
shown in the engraving, it situated near the coast of
the Mediterranean, about thirty miles from Algiers,
and was at that period near the ancient port of
Casarea (now Cherchell). It stands upon a high
hill in the narrowest
part of the Sahel range,

Scientific Qmevican,

ure, and he had the monument cannonaded; but,
although he made a large breach in the western side,
he was not able to lay bare the chamber containing
the riches. Later on, Baba Mohammed ben Otsman,
pacha of Algiers (1766-1791), demolished the revet-
ment wall on the east side in the same way, but
without any better result. What was more destruc-
tive to the monument than the cannonading was the
removal of the lead tenons to make bullets, and
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chamber 1614 feet long, 8 feet wide and 11 feet high.
On the right-hand partition are sculptured in rather
primitive fashion a lion and lioness facing each other
above a second corridor. The latter is also closed by
a stone door. At a short distance a stairway of seven
steps leads up to the main gallery, which is on a level
with the ground. This gallery is 6 feet wide and
7% high, and was lighted by lamps placed every 10
feet in niches, and traces of the smoke may still be
seen. After making
almost the entire cir-

and thus dominates the
surrounding country.
Its form is that of an
enormous cylinder rest-
ing upon a square foun-
dation and surmounted
by a cone-shaped part
which is built up of a
series of steps reaching
to the summit. At the
base it measures 197
feet in diameter, and its
present height is 102
feet, but it must have
been over 120 feet high
originally. For the con-
struction, cut stone of
largedimensions is used
—disposed in symmet-
rical order and united
by tenons of lead. The
lower part is ornament-
ed with sixty semi-cir-
cular pilasters, which
appear to be applied
against the wall, but
really form part of it.
The pilasters had Ionic
capitals and supported
a cornice of simple pro-
file. At the four car-
dinal points were four ornamental panels or false
doors, whose moldings imitated by their disposition
a great cross inclosed in a frame. Before the eastern
panel, and perhaps attached to the body, was an
exterior structure or portico of rectangular shape,
of which only the base remains. This monument
remained an enigma for a long period. The Arabs
called it Kbour-Roumia, or Tomb of the Christian,
on account of the cross upon the northern panel,
which was still preserved, and their imagination in-
vented many legends in which were associated buried
treasure, fairies and sorcerers. In the sixteenth cen-
tury these legends were added to under the Spanish
dominion, and it was assigned as the burial place of
different important personages, but all without the
slightest foundation. These legends excited the Pacha
Salah-Rais (1552-1556) to try to find the hidden treas-

80-CALLED TOMB OF THE CHRISTIAN, SUPPOSED TO BE THAT OF JUBA II, LOCATED 30 MILES FROM ALGIERS.

thus a great number of the stones were overthrown.
The first regular excavations were made in 1865-66
by Berbrugger and McCarthy under Napoleon III.
They cleared away a part of the outer wall, and
made soundings to find an internal cavity, but it was
only after four months that it was found. By a tun-
nel under the south panel they arrived in a vast gal-
lery, admirably preserved, and thus discovered - the
internal arrangement of the structure. The entry
is a low, rectangular opening below the ground and
in the foundation masonry, in the rear of the rectan-
gular structure previously mentioned. It was closed
by three stones which were fiush with the rest of
the masonry. Beyond the entrance is a sliding door
formed by a fiat stone moving up and down in grooves,
which could be held up by posts. After a short and
low corridor, another such door leads into a vaulted

cuit, the gallery turns
abruptly and comes to
the center, reaching a
narrower corridor with
a sliding door like the
first. Beyond this is a
small vaulted chamber
12145 by 4% feet. A few
beads of precious stone
and pieces of jewelry
in a vitrified material
were found here. An-
other corridor with
sliding door leads into
the main chamber in
the center of the monu-
ment measuring 10 by
121, feet. The three
walls opposite the door
have each a -small
niche. Unfortunately,
nothing whatever was
found in this vault.
The gallery, chambers
and corridors are paved
with large fiags and
built of well-cut stone.
The body of the monu-
ment is solid, and con-
sists of rough stone
and /tufa blocks, irregu-
larly placed and joined by a mortar of red or yellow
earth. It was found that the monument had been
entered once, or perhaps several times, for the pur-
pose of pillage. The stone doors were broken, and
whatever objects it contained were carried off long
ago.

et~

A SEVEN-MASTED STEEL SCHOONER.

The development of the multi-masted merchant
schooner, which has advanced with such rapid strides
during the past few years, is one of the most remark-
able features in the shipbuilding industry of the
Atlantic Coast. The fore-and-aft schooner has always
been a favorite type of ship in the American mer-
chant trade, whether coasting or deep-sea, and the
great breadth of hull and length of spars of such
craft have rendered them an easily recognized type

ey« Bgr gy
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Length over all, 395 feet; beam, 50 feet; moulded depth, 84 feet 5 inches; displacement, 10,000 tous; deadweight cargo capacity, 7,500 tons; height mawmast, step to truck, 182 feet; total eail area, 40,617 square feet,

THE FIRST SEVEN-MASTED STEEL SCHOONER.
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the world over. As compared with the square-rigged
vessels of the schooner, brig, brigantine, or bark type,
the American fore-and-after has the advantage of
being a better craft when sailing close-hauled and
of requiring fewer men to man it. In an earlier day
of the development of our merchant marine in the
coasting trade, the two-masted schooner was the com-
mon type; then came the three-masted schooner, and
this was followed by vessels of four, five, six, and
now seven masts. The
carrying capacity of these
schooners, the largest of
which are engaged almost
entirely in the coal-carry-

ing trade, is exceedingly
large. Thus, the -five-
masted schooner con-

structed at Camden, Me.,
in 1899, is 318 feet in
length, 44 feet beam, and
21% feet in depth. The
vessel will carry 4,000 tons
of coal on her maximum
draft. Work on this ves-
sel had scarcely been com-
pleted before Capt. Crow-
ley, of Taunton, Mass.,,
had given orders for the
construction of a six-
masted schooner. This
vessel is 330 feet in length, 48 feet in beam, and has 22
feet depth of hold. On her maximum draft of 24 feet
she will carry 5,500 tons of cargo. Her lower masts
are each 116 feet in length, and her topmasts 58 feet.

The latest of these giant schoonersis the great seven-
masted vessel shown in our accompanying illustration.
It has been built from designs by B. B. Crownin-
shield, of Boston, the designer of many small and
very successful racing craft, and of the 90-footer “In-
dependence.” Unlike her predecessors, the new
schooner is to be constructed throughout of steel.
There will be a bar keel of forged steel 3% inches
in width by 12 inches in depth, which will extend from
stem to sternpost. There will be. a cellular double
bottom with a continuous, single, vertical, keel plate
weighing 22.5 pounds to the square foot. The upper
bilge-strakes will be of 2834-pound plate for two-thirds
of the length. The middle bilge-strakes will be 30
pounds weight for the same distance and the lower
bilge-strakes 25 pounds. The bottom strake will be
20-pound plate, while the garboard strake will be
29-pound plate for two-thirds of the length. All of
the plating reduces to 183 pounds at the ends of the
vessel, except in the case of the garboard strake, which
will reduce to 25 pounds at the ends. There are three
complete decks, which will be of steel plating, the
upper deck, forecastle and poop-deck being wood-
covered. A collision bulkhead will be worked in at
a suitable distance from the stem,

The lower masts throughout the vessel will be built
of steel, with lapped edges, flush butts, and stiffening
angles extending inside for the full length. The
plates will be singleriveted at the
edges and double-riveted at the butts.
The plating will be double at the mast
partners and at the hounds. The
masts are all 135 feet in length from
the mast step to the top of the upper
band, and they have a uniform diam-
eter throughout of 32 inches. The top-
masts will' be of Oregon pine. They
will be 58 feet in length over all, taper-
ing from 18 inches in diameter to 10
inches, except the foremast, which will
be 64 feet in length and 20 inches at
its point of greatest diameter. The
booms of the first five masts will be
45 feet in length by 14 inches in diam-
eter, the spanker boom being 75 feet
in length by 18 inches in diameter.
The total sail area of the lower sails
and topsails will be 40,617 square feet.
All of the standing rigging, and in spe-
cial cases the running rigging for the
lower sails, will be of a high quality
of wire rope. Although this vessel is
to be propelled entirely by sails, she
will carry quite a considerable install-
ment of machinery, including one
9-inch by 10-inch Hyde double-cylinder
ship engine, and five 6-inch by 8-inch
Hyde hoisting engines. There will be
two vertical boilers 56 inches in diam-
eter by 90 inches high, one in the for-
ward house and one in the after house.
The boilers will be built for a work-
ing pressure of 100 pounds to the
square inch. There will be two 8-inch
by 4-inch by 6-inch duplex pumps and
two direct-acting steam pumps, with
steam and water cylinder, each 12
inches in diameter by 12 inches stroke.

Scientific Jmervican,

As the result of the installation of steam power on
board for the purpose of hoisting anchors and sails
the number of hands necessary to work this large
vessel is considerably reduced, the total number
required being only nineteen men. The total cost

of the vessel delivered will be about $250,000.

‘We are informed by Mr. Frank N. Tandy, of Boston,
who was recently associated with Mr. Crowninshield,
that so great is the confidence in the success of this

PETRIFIED PERUVIAN INDIAN WOMAN EXHIBITED AT THE PAN-AMERICAN EXPOSITION.

vessel that preliminary steps are being taken by him
and others toward the construction of a second seven-
masted schooner. .

A CURIOUS EXAMPLE OF PETRIFACTION.

In the Chilean Department at the Pan-American
Exposition there is on view the semi-fossilized re-
mains of an Indian woman. The specimen has just
been submitted to examination by Dr. John A. Miller,
who states that it is the body of an Indian woman,
supposed to be about five hundred years old. She
was found buried in an old copper mine in the Andes,

- near Colama, which was a part of the territory sub-

jugated by Pizarro and taken from Peru by Chile.
It is supposed that while working with stone imple-

1. Conventional pictureof the arc. 2. Continuous current open arc after burning seventy minutes. 8. The sgme
after burning two hours. 4. Alternating current arc after burning two hours, b5.and 6. Inclosed arcs., 7. Frrm
reversed negative,

PHOTOGRAPHING THE ELECTRIC ARC UNDER VARIOUS CONDITIONS,
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ments used for extracting copper there was a cave-in
which caused the death of the woman. Being at an
altitude of 11,000 feet, the rarefied atmosphere and
the dryness of the mine, combined with the peculiar
metallic qualities of the earth about her, served to
preserve the body as it is seen to-day. It weighs
less than fifty pounds and is in a half-mummified,
half-fosgilized condition. There are small stones
embedded in the flesh at many points, and the blood

o which was forced from
the ears is still to be seen
in the matted hair, which
has kept its dark reddish-
black color. Several por-
tions of the body are

crushed, including the
shoulder, the chest and
the lower limbs. Around

the hips is a cloth of an-
cient weave, and the tools
used and found with the
remains make it possible
that she was a miner in
the realm of the Incas.
The sledge-hammer and
other hammers are most
interesting, as they are
still attached by strips of
hide to their handles,
which are pieces of wood
bent in the middle. The stone is placed in the joint,
so that both ends were grasped, one in each hand.
The discovery was made in a mine which was
opened to take out small pieces of ore. The body
was covered by about seven feet of loose earth.
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" PHOTOGRAPHING THE ELECTRIC ARC.

BY PROF. A. C. 8COTT.

The purpose of this article is to notice briefiy some
points concerning arc light carbons in operation, as
indicated by direct photographs of the arc itself.

It is conceded that the classic demonstration in
the Royal Institution of Great Britain in 1810, by
Sir Humphry Davy, when the voltaic arc was first
exhibited, presented the beginning of a world-famed
era in artificial illumination. It needs but a glance
at the history of artificial lighting to see that some
of the greatest minds have been concerned in the
final production of that most powerful of artificial
illuminants, the electric arc. Though progress in
its dévelopment was slowly going on during the first
half of the century, the last three decades have
witnessed by far the most phenomenal results, such
results being made possible only after Gramme had,
in 1870, opened the way by the invention of the
dynamo-electric machine.

Attention is frequently called to the almost innu-
merable devices and improvements used upon the
arc light, along the lines of controlling mechanisms
for various purposes, with lamps used on both con-
tinuous and alternating-current systems, together
with discussions on the substitution of the modern
inclosed arc for the open arc, and
allied subjects. The question of the
carbons, however, does not, and at
present need not, receive quite so
much attention.

For our purpose it is necessary to
consider for a moment a bit of the
history in arc light carbon production.
The water-quenched charcoal pencils
employed by Davy had soon to give
way to a harder form of carbon, in
order to obtain even moderately sat-
isfactory results with the arc. Gas-
retort carbon was subsequently used
for some years, and though it was
sufficiently hard, it contained impuri-
ties, of which silica was a very im-
portant one. The effect of such impur-
ities was to produce a constant hiss-
ing, and frequent blowouts as well.
It is evidently with this class of car-
bons that the illustrations of the arc
so frequently seen in textbooks of
physics and electricity have been
made. It may be more accurate to
say that drawings made of the arc,
when carbons containing large quan-
tities of impurities were in use, have
been copied and recopied from an early
date in the history of the arc down to
the present time. One of the com-
monest of these representations seems
to have been handed down from an
early drawing, and is shown in Fig.
1. It exhibits a number of globules
or wart-like forms of matter on the
negative carbon, which are very large
in comparison with the carbon pencil
itself. It does not seem just to doubt
the correctness of this representation,
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for in all probability it was made when the carbons
contained impurities to such an extent as to give this
peculiar appearance.

It is interesting to-day, when the manufacture of
carbons has reached such a state of perfection that
the carbons are homogeneous in texture and almost
entirely free from impurities, to consider the vast
difference in their appearance when in operation, in
comparison with the earlier forms. This 'compari-
son is facilitated by the science of photography, which
has reached its present development during prac-
tically the same period as electricity. This makes
it possible for the arc to now tell its own story,
and we have from direct photographs the exact appear-
ance of the arc in operation. No retouching ‘of the
negatives, or changes in them to the least ‘é‘xtent,
have influenced the character of the prints for the
half-tone cuts herewith shown. Fig. 2 illustrétes a
continuous-current open arc after operating for sev-
enty minutes at 110 volts and 25 amperes. This
should be compared with Fig. 1 to show the super-
iority of the present carbons; and also particularly
to exhibit the characteristic bridge of incandescent
carbon particles which is always present between
the poles. The upper carbon shows the crater whence
the major part of the light from the continuous cur:
rent arc emanates, and the appearance of this posi-
tive carbon also indicates in an imperfect way the
doubly rapid rate of its disintegration compared with
the negative. Fig. 3 is another iliustration of an
open arc after two hours’ operation at 110 volts with
25 amperes. The arc is purposely made a little
shorter than in Fig. 2 and the crater is less prom-
inent, the photograph being taken with the carbons
in an exactly vertical position. A good deal of trou-
ble was experienced in photographing the arc so as
to have both carbon pencils show distinctly, as well
as the arc itself, because of the hot gases rising
about the upper carbon and obscuring it. This dif-
ficulty was finally overcome by placing a second arc
in such a position as to have its light focused by a
lens upon the carbons of the light to be photographed,
and then giving either a preliminary or subsequent
exposure of the carbons, when the arc was not in
operation, to that given upon the burning arc. The
exposure of the cold carbons was

Scientific Qmevican,

importance that new books should exhibit, so far as
possible, new and original illustrations. Such illus-
trations appeal to the eye of the student more read-
ily, assist in elucidating points in the text, and en-
hance the value of a book.

B e —
THE OKAPI—A NEWLY-DISCOVERED ANIMAL.®

In the heart of Africa, near the River Semlikfkby
which Lake Edward and Albert Nyanza are connected
and British East Africa (Uganda) and the Congo Free
State separated from each other,2e-new animaLﬁ:as
been discovered which has attracted unusual atten-
tion among zoodlogists. Stanley, at the time of his
second journey in this region, had heard from the
natives of a peculiar striped animal that was neither
antelope nor zebra, and yet as large as a horse. He
never had an opportunity of seeing this creaturepMa
fact that he ascribed to his caravan, which was so
large that a wild animal would flee before it. 'JSir
Harry Johnston, the British plenipotentiary in Uganda,
was more fortunate. He received<from the natives
two dark-brown striped hides, which he sent to Eng-

[ =

HEAD OF THE OKAPI
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slopes down sharply to the tail. The Okapi is per-
haps one-third the size of the giraffe. At least this
would seem to be the relative size from the hides sent
by Johnston to London. From the occiput to the first
caudal vertebra the animal measures 2.25 m. The
height from the ground to the top of the head is 1.83
m. The English zodlogist Ray Lancaster is of the
opinion that old bucks would probably attain a length
of 3.05 m. and a height of 2.44 m. The hair of the
Okapi is short and straight, as in the horse. Nowhere
is the hair very long, with the possible exception of
the forehead, where it projects in the form of a short,
bushy growth over each eye. The neck, the hind-
quarters and the crown of the head are a dark chest-
nut brown; the face is white and has a fox-red stripe
on each cheek. The deer-like ears are a bright red-
dish brown, fringed with blue-black. The tail is also
dark brown, moderately long and tuftless. The fore-
legs from the carpus to the shoulder are ringed with
white. The rear members are similarly marked, but
the stripes are extended up the hind-quarters to the
very tail itself.

The sex of the animal whose hide was sent to Lon-
don has not been determined. Ray Lancaster, for
reasons which he has not given, believes that the
animal was a male.

Johnston estimate$ the number of the Okapi in the
forest of Semliki at 2,000 or 3,000 The animals
have an elongated upper lip, which may possibly serve
as a means of prehension, since the food taken con-
sists of foliage of trees and bushes.~\The animal is
beyond a doubt a surviving species of an old extinct
genus closely related to the Halladotherium and Samo-
therium of the middle Tertiary, and may possibly be
related to the now extinct many-toed ancestors of the
horse:

For these particulars and our illustrations we are
indebted to our German contemporary, Illustrirte
Zeitung.

—

'The Building Edition for October.

It is a rare treat to turn over the pages of the
October issue of the Dbuilding edition. This number
is filled with exquisite illustrations of houses of vary-
ing prices, and in addition there are two pages of
engravings of Mr. P. A, B. Wid-
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of course several thousand times
that of the arc. No color screen
was employed for any of the work,
as it seemed better for many rea-
sons to avoid using one, if possible.
Fig. 4 shows an alternating-cur-
rent open arc after sixty minutes’
continuous operation at 108 volts
and 30 amperes. It will be noticed
that the upper carbon appears to
diminish in size a trifle faster than
the lower, due to the hot gases
passing upward around that pole
and assisting disintegration.
Photographs taken respectively
of alternating and continuous-cur-
rent inclosed arcs are shown in
Figs. 5 and 6. These pictures were
of course made through the inner
cylinder, which immediately in-
closes the arc, and so are less dis-
tinct than those of the open arcs.
Fig. 5 illustrates the disposition of
the alternating inclosed arc to
wander. Fig. 6 does not indicate
such a disposition, though it is
doubtless present to some extent
in the continuous as well as the
alternating-current 1light. It
seemed, however, at the time of

ener’s residence near Philadelphia,
and also a page devoted to modern
colonial porches. The subject of
the editorial is “Heating the
House,” and is one of the tech-
nical articles which have proved
so popular to readers of the Build-
ing Edition. Prof. Warren Powers
Laird, of the University of Penn-
sylvania, talks interestingly on the
“Town Beautiful.” Those who are
reading regularly the “Talks With
Architects” find them both inter-
esting and helpful. “Monthly Com-
ment” and the departments, such
as “Household Notes,” “Legal De-
cisions” and ‘“New Building Pat-
ents” are published as usual.

\

The Current Supplement.

The current SUPPLEMENT, No.
1346, has for the leading article
an account of the train de luxe of
the Cape to Cairo Railway, every
modern convenience being offered
to travelers through the heart of
the African continent. “Ger-
man Fire Engines” describes in
detail a number of the leading
types of fire engines. The Inaugu-

photographing that the tendency of

the alternating arc to wander was

much greater than that of the con-

tinuous-current arc. The results thus shown in Figs.
5 and 6 were obtained on lamps which had been in
operation for a sufficient number of hours to give
the carbons a normal, typical appearance, yet the
photographs are quite unsatisfactory in some respects,
and it is the intention of the writer to imprdve upon
them in the near future.

Fig. 7 is only of interest in so far as it:.shows a
good reversal picture produced by the alternating
arc when the exposure is properly timed to obtain
this effect. The work of photographing the arc thus
described was undertaken by the writer, at the Uni-
versity of Wisconsin, for the purpose of obtaining,
if possible, a suitable illustration of the arc to be
used in a new book on Electricity and Magnetism, by
Profs. D. C. and J. P. Jackson.

In conclusion, it may be noted that it does not
seem necessary to attempt to picture the arc in mod-
ern books on physics and electricity by such an anti-
quated illustration as is commonly used. It is not
to be objected to so much, of course, on the ground
of ancient history considerations, as upon that of
incompleteness and incorrectness. It seems of much

THE OKAPI—A NEWLY DISCOVERED ANIMAL.

land. Mr. Philip L. Slater, the well-known secretary
of the London Zodlogical Society, gave it as his opin-
ion that the animal might be considered a new
species of zebra and christened it accordingly John-
ston’s zebra (Equus Johnstoni). Soon after Johnston
received ¥rom an officer named Ericsson, stationed in
the Congo Free State*ﬂot far from the Semliki River,
2x complete hide with the hoofs, together with two
skulls. With this material it was finally ascertained
that the new animal was a ruminant related, perhaps,
to the giraffe, but still more closely related to the
Tertiary genera of Halladotherium and Samotherium
Boissiori, 'he giraffe family, of which these fossil
animals and the newly-discovered creature are mem-
bers, is distinguished from all extinct and living rum-
inants in so far as the space between the eye tooth
and the first molar is greater than the similar space
in any other animal. and that the eye tooth is pro;
vided, not with a, single, but with a double crown.
Eye teeth and incisors are found only in the lower
jaws in most ruminants. Moreover, all camelopards
have an elongated neck and long forelegs and some-
what shorter hind legs, so that the spinal column

ral Address to the British Associa-
tion by Prof. Arthur W. Riicker is
continued. “Pig-Iron Casting Ma-
a unique method of doing away
with sand-molds. ‘“Asia, Cradle of Humanity,” is by
W. J. McGee. “A Simple Method of Light Wave
Measurement” is by L. H. Horner and is adequately
illustrated. ‘“Further Discoveries in Crete” gives an
account of Hogarth’s recent discoveries. The usual
“Trade Suggestions from United States Consuls” and
“Trade Notes and Receipts” are published. The engi-
neers’ report on the Brooklyn Bridge is also given.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements,

BAND-CUTTER FOR SELF-FEEDERS.—
CorNELIUS R. VoTH, Lehigh, Kans. The band-
cutters are so arranged that the self-feeder
of a threshing-machine is enabled to tear the
bundles without danger of choking the machine
or the cylinder. The knives or cutting teeth
cannot warp at any time. The cutters are in
the form of knife-carrying disks arranged in
co-acting pairs, the disks of a pair being driven
at different speeds. With headed grain, the
slow-speeded disks are run faster than ordi-
narily, so as not to cut the grain too much,
and in order to feed it rapidly. The speed of
the band-cutters, as well as their height, can
be regulated..

FERTILIZER - DISTRIBUTER. — JoHN A.
LARSON, Hayfield, Minn. The fertilizer-dis-
tributer consists of a vehicle having a body-
portion, toward the rear end of which the fer-
tilizer is moved. At the rear end, the fer-
tilizer is discharged by an ejector, a horizontal
cross-formed rotary spreader being used for
the purpose of distributing the fertilizer. By
this apparatus the fertilizer is cast to a great
distance at each side.

POTATO-GATHERER.—AvuGcusT H. W. EIK-
MEIER, Manning, Iowa. The purpose of this
invention is to provide a device for gathering
potatoes. The action is such that the potatoes
are raked from loose dirt in a hill and directed
to a receptacle having means for discharging
any dirt that may enter. The device is light
and durable.

Mechanical Devices.

PADDLE-WHEEL.—HENRY S. KLINE, Mec-
Keesport, Pa. The paddle-wheel is to be used
at the stern or at the side of a vessel and is
caused to assume a vertical position upon leav-
ing the water, thus releasing the great weight
of water usually carried upward by the ordi-
nary fixed paddles, and therefore using the
whole effective power of the wheel in propel-
ling the vessel.

BANDING-ROLLING MACHINE.—WILLIAM
D. KILBOURN, Pueblo, Colo. In bandage-roll-
ing machines it was hitherto necessary to re-
move the adjustable head in order to rove
the bandage between the guide-bars. It is the
purpose of this invention so to arrange the
guide-bars that the material can be readily
placed between them without removing the
adjustable head.

VENDING-MACHINE.—MILBERT F. DIRICE,
Iowa City, Iowa. This apparatus is especially
adapted for selling collar-buttons. The collar-
buttons are mounted on a strip, and mechanism
is provided for cutting the strips of material
into separate lengths to deliver the collar-
buttons individually. The invention can be
used in connection with coin-controlled operat-
ing devices.

VENDING APPARATUS. — MILBERT F.
Price, Iowa City, Iowa. Like the foregoing
machine, this apparatus is designed to sell
collar-buttons by means of coin-controlled
mechanism. A tape or ribbon, to which the
buttons are removably attached, is fed pro-
gressively. Devices are provided for automat-
ically detaching the buttons from the tape
and separately delivering them to the pur-
chaser.

CIGAR-WRAPPER CUTTING MACHINE.-—
WiLLiaM S. GLEIM, Lancaster, 1'a. This im-
proved machine is of a class wherein exhaus-
tion of air is produced below a cutter, shaped
on its edge like the margin of a properly cut
cigar-wrapper. The wrapper material is held
by air pressure over the hollow cutter or die.
A swinging-lever carrying one or more rollers
is also provided, which lever is passed over
the cutting die after a leaf of wrapper mate-
rial is placed over the die. Thus the die is
made to cut the wrapper. The improvements
greatly facilitate the proper operation of the
machine.

Special Tools and Innplements.

POLISH-ROD GRIP.—LEROY E. and ERWIN
JOrDAN, Bolivar, N. Y. To raise or lower
valves in oil and gas wells a special implement
called a polish-rod grip is used. This inven-
tion is an improved polish-rod grip, which can
be used while the pumping machinery is in
operation, and therefore with a great saving
in time and labor. The device dispenses with
the rope and derrick ordinarily used when
it is required to pull out the valves. The grip
is also of service in place of the two-bolt
clamp heretofore used, which must be threaded
by hand.

STRAIGHT - EDGE AND CLAMP FOR
PAPER-HANGERS’ USE.—FRANK W. GRUN-
DEN, Emlenton, Pa. The invention is a means
for holding wall-paper or window-shades in
position for trimming their side-edges straight
and of a desired width. The means comprise
a novel, simple device adapted to clamp one
or more sheets of paper and cut a straight
edge readily adjustable to give a wide or nar-
row margin. This margin is to be trimmed
from the paper. The device can be adjusted
for guiding a trimming-knife to cut a sloping
edge on a sheet of paper.

SAW-SHARPENING DEVICE.—IrA L. BUL-
soN, Jacksonville, Fla. This device embodies
a means for deepening the cut or changing the
pitch of the saw-teeth. An arching section
is provided at its ends with longitudinal slots.
Oppositely-disposed members are located in the
slots for engaging the ends of a file, and ad-

justable longitudinally in the slot. for the
purpose of governing the depth of cut. Clamp-
ing mechanism holds the oppositely-disposed
members.

Apparatus for Special Purposes.

APPARATUS FOR TREATING LEG DE-
FECTS.—WENDELIN EMGE, Hohentengen, Wiir-
temberg, Germany. The apparatus is designed
for the treatment of broken bones. The proper
position is given to the injured member so
that local defects can be treated without alter-
ing the position. Absolute rest is insured for
the injured limb. The apparatus is mainly
designed to prevent the bending of injured
bones, which so frequently happens in frac-
tures. Hence the injured limb is not short-
ened or deformed.

STERILIZER.— JOSEPH SCHOETIL and
CHRISTIAN JAEGER, Brooklyn, New York city.
This apparatus sterilizes by means of super-
heated steam. A boiler is used, from the upper
portion of which a pipe passes downward and
away from the boiler. A three-way cock con-
trols the pipe and also controls a communica-
tion between the pipe and the lower: portion
of the boiler.

CARBURETER.—BENJAMIN A. -GUY, Paris,
France. The processes hitherto known for pro-
ducing the constant mixture of air and the
vapor of volatile liquids have all the disadvan-
tages of providing a mixture that varies ac-
cording to the temperature, discharge of gas,
and duration of the process. The present in-
vention overcomes these difficulties in carbu-
reters. The hydrocarbon is not placed in the
apparatus itself in the usual manner; but
in its stead water is used, which is less corrod-
ing. The composition of gas can be determined
at will. The employment of a hydrocarbon
reservoir of special construction is unneces-
sary. An ordinary gasolene vessel of any
shape can serve as a reservoir. This obviates
the necessity of any manipulation of the hydro-
carbon.

ATTACHMENT FOR ORE-SAMPLING MA-
CHINES.—ALBERT C. CALKINS, Los Angeles,
Cal. In a former invention of Mr. Calkins
a peculiar construction was provided, compris-
ing an arrangement- of buckets with radial
partitions and gears for rotating them in oppo-
site directions. A hopper and agitator was
used to feed the material. The present inven-
tion comprises a simple attachment to be com-
bined with these elements, whereby the agita-
tion of the hopper can be controlled independ-
ently of the rotation of the buckets, which was
not the case in the former invention.

Vehicles and Their Accessories.

CAR-SEAT.—Louis JANSON, Brooklyn, New
York city. The frame of a car-seat is provided
with spring-supported shaping plates consist-
ing of two or more sections having sliding con-
nection. When a cover is stretched over the
frame and the seat sustains a weight, the ten-
sion is equally distributed over the entire upper
face of the seat. When the weight is removed
the cover is automatically and smoothly
stretched throughout its length, the cover sus-
taining but little of the tension due to the
weight.

TIRE.—WILLiAM J. WirtTMANN, Rochester,
N. Y. Mr. Wittmann has devised a new and
improved single-tube tire, which is simple and
durable in construction, puncture-proof, and
sufficiently elastic to insure convenient and
easy riding, without undue jolting or jarring.
An annular stay extends outwardly and radially
from the surface of the tube. Side pieces fit
opposite sides of the stay and the adjacent
parallel portion of the tube.

WHEEL - WRENCH. — LEvVI
North Market Street, Louisville, Ky. The
wrench is an improved means for removing
the nut on the end of the spindle. An im-
proved construction is provided, whereby the
nut can be removed by turning the wheel back-
wardly, the wrench having means for engage-
ment with the spokes, so that the turning of
the wheel will operate the wrench in both
applying and removing the nut.

WAGON - BRAKE. — JoHN F. STONE, SR,
Dixie, Ind. This improved vehicle-brake is
simply and easily operated and can be applied
to the brake-bars now in use. An arrange-
ment with springs is provided, which operates
to throw the brake-shoes a considerable dis-
tance from the brake-wheels.
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Railway Contrivances.

CROSSING - GATE. — WiLLiAM E. JENKINS
and JoEN D. SMITH, Goldsboro, N. C. The
invention is a gate for railway-crossings; and
the object is to provide a gate with an actuat-
ing mechanism of simple construction, not
liable to get out of order and adapted to be
controlled by a train passing over a track.
The services of a man are dispensed with.

CROSS - TIE. — FREDERICK W. DUNNELL,
Springfield, Mass. Waste material is utilized,
such as leather scraps and worn-out footgear,
in the manufacture of railroad cross-ties. It
is claimed for the improved cross-tie that it
is moderate in cost, durable, and sufficiently
elastic to afford efficient service.

Miscellaneous Inventions.
PORTABLE TABLE.—JoHN M. FLEMISTER,
Vigan, Luzon, Philippine Islands. The table
is adapted for use as a mess-table in armies,
for outings, and similar purposes. The several

-necessary,

parts of the table can be folded or rolled to-
gether in a comparatively small space for
packing and transportation. When set up for
use the table is rigid and strong, yet light.

CARTRIDGE FOR GUNS.—Dgr. WiLriaM F.
CoLE, Provident Building, Waco, Tex. In guns
of the Mauser and Krag-Jorgensen type it is
necessary so to construct the cartridge proper
and to provide the gun reach with guides to
insure the presentation of the projectile for
insertion so that jamming will be prevented.
Dr. Cole has invented an improvement in guns
embodying guides of this character, and the
present invention relates to a cartridge adapted
for use therewith. The cartridge has its re-
duced end twisted and formed as an ellipse
in cross-section and its flanged head provided
with flat sides.

ADJUSTABLE SCREEN.—EDWARD C. LINCE,
St. Louis, Mo. The screen is of the kind that
can be adjusted to fit windows of varying
width. The frame sections are formed of
sheet metal, to render them substantial, and
can be readily manufactured by ordinary sheet
metal forming and cutting tools. The frames,
moreover, are far more durable than those of
wood.

SAD-IRON.—KaARL A. KAISER, Long Island
City, Queens, New York city. The invention
is a gas-heated sad-iron. The construction is
such that a uniform heating of the base of
the sad-iron is secured, and overheating the
point of the iron prevented.

STRING - FASTENER FOR MUSICAL IN-
STRUMENTS. — GEorGE Hovrt, Dixfield, Me.
The invention provides a device by which a
supplementary string, as the KE-string of a
violin, can be held in readiness for immediate
use in case the original string should break.

EDUCATIONAL MEDIUM.—HELEN B.
FROEHLICH, Manhattan, New York city. The
object of the invention is to provide an im-
provement in educational devices whereby
words, as they appear in books, charts, and the
like, appeal strikingly to the eye of the pupil
to facilitate and simplify the study of words.
Two or more colors are used to define each
syllable in a word, as many colors being select-
ed as there are syllables in a word and as
many distinct colors employed as there are un-
accented syllables in a word. Black is the
preferable color for the unaccented syllables.

PROCESS OF MAKING PAPER PULP.—
THoMAS C. X. A. Brrcrr, Paris, France. This
improved process consists essentially in start-
ing fermentation through the combined influ-
ence of an alternating current and the heat
developed by it in its passage through the sub-
stance, and then finally allowing the fermenta-
tion to terminate spontaneously, without the
further application of an electric current. If
the fermentation is facilitated by
a medium varying according to the nature of
the substance under treatment.

DETECTOR DEVICE FOR BOTTLES, JARS
OR CANS..—EpwiN J. Brown, Oneida, N. Y.
Mr. Brown has devised a means for prevent-
ing the refilling of glass bottles and the like.
Ordinarily such devices are part of bottles,
jars, and cans, and require soime change in
shape in the can, or render the receptacle unfit
for use again. The present invention is en-
tirely independent of the bottle or jar.

FILE OR DRAWER LOCK.—DEaN A. BECK-
wirTr, Manhattan, New York city. This lock
is arranged securely to lock all the files or
drawers in a casing at the same time, or to
unlock all the files or drawers for their con-
venient removal at once to give access to their
contents. A U-shaped lock-bar is hung on
pivots and arranged to receive in its channel
upward catches on the removable files or
shelves. Mechanism is provided for swinging
the lock-bar on its pivots.

NON-REFILLABLE BOTTLE. — PETER
LESCH, Manhattan, New York city. In carry-
ing out the invention, a novel arrangement of
valve devices and auxiliary parts, together
with an improved float in the form of a buoy-
ant bulb, is employed. The bulb closes the
valve against the inflowing liquor, should the
bottle be inverted and the air exhausted in
the effort to refill the bottle. The bottle-neck
and its closure devices are given a form to
defeat an attempt to dislodge the closure de-
vices by means of a wire or the like.

POCKET PARTITION FOR BOXES.—LEON
HIrRSCHFELD, Manhattan, New York city. The
pocket partition for boxes is intended to con-
tain chocolate drops. The partition is con-
structed in a number of sections having guides
upon which they slide. Each section is inde-
pendent of the other and has independent
movement whereby the sections can be so ar-
ranged that when in given positions with re-
spect to each other they will form a series of
pockets, each adapted to contain a piece of
confectionery. Each piece is separately con-
tained in a pocket, and one piece is prevented
from touching another.

FOOT-WARMER.—FRrANK H. GoTSCHE, San
Francisco, Cal. The foot-warmer comprises a
frame in which a roller covered with a rubbing
material, such as flannel, fur or hair, is
mounted. A foot-rest is connected with the
frame, and gearing is provided to impart an
oscillating motion to the roller. The feet are
placed upon the footrest so as to touch the
rubbing- material. Upon oscillating the roller
the sole of the foot is thoroughly rubbed, and
a certain amount of static electricity is gen-
erated to impart warmth to the foot.

TOY.—ART H. KirnpaTrRICK, Little Rock,
Ark. This toy is a doll having a head provided

in its under side with a seat for the filnger,
so that the head can be manipulated by the
forefinger of the hand. The second finger and
the thumb can be operated within a drapery
suspended from the head to represent a dress,
in such a manner as to present the appearance
of arms. By reason of this illusory effect, the
doll can be made apparently to wipe its face,
scratch its head, and perform other like ac-
tions.

CALENDAR-WATCHCASE.—JoHN M.
Biges, Glasgow, Ky. A special case construc-
tion is provided for use as a calendar, which
construction includes movable sections that can
be set to indicate the month, the days in the
month, and the weekday of any day in the
month.

DOUBLE - PILE KABRIC. — HOVCEP SARA-
FIAN, Titusville, Pa. The invention relates to
textile fabrics, such as oriental rugs. In this
new rug the pile stands up straight, having
no tendency to lie down, as in an ordinary
oriental rug. The fabric can. be readily and
quickly woven without the aid of skilled labor
and without the waste of any material.

Designs.

PUZZLE-BOARD.—ALEXANDER J. GUTTMAN
and JAacoB R. AimMs, Manhattan, New York
city. The design consists of a pan-shaped
receptacle having a handle with a buffalo’s
head in relief, the receptacle having in its bot-
tom a central depression and ribs radiating
from the depression. The puzzle-board is evi-
dently a Pan-American souvenir.

REIN - HOLDER. — JAMES A. WATTERSON,
Aredale, Iowa. The leading features of the
design consist of shanks, loops and a bar, all
co-acting to hold the reins.

WASHBOARD. — WILLIAM w. JARRETT,
Maysville, Alabama. The leading features of
the design consist of a front concavity for the
washboard. The feet at the bottom of this
concave board incline rearwardly and down-
wardly. The box-receptacle at the top is open
at the front, and has a back inclined upwardly
and rearwardly.

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

NEW BOOKS, ETC.

THE ORGANIZATION AND MANAGEMENT OF
A BUSINESS CORPORATION WITH Es-
PECIAL REFERENCE TO THE LAWS OF
NEwW YORK, NEW JERSEY, DELAWARE,
AND WEST VIRGINIA. By Thomas
Comyngton. New York: The Ronald
Press. 1900. 8vo. Pp. 203.

The present volume treats of the methods
whereby interests and forces in themselves
widely divergent are brought together and
combined in one easily handled, marvelously
effective legal entity—a corporation. It shows
the ready adaptability of its methods for small-
er business enterprises. The book clearly out-
lines the preliminary procedure and shows how
its advantages can best be utilized and its
dangers avoided. The arrangement permits of
a ready understanding of the subject.

HAND-BoOoK OF Practical. HYGIENE. By
D. H. Bergey, AM. M.D. Easton,

Pa.: The Chemical Publishing Com-
pany. 1899. 12mo. Pp. 164. Price
$1.50.

The lack of a convenient hand-book for the
guidance of students in the sanitary analysis
of air, water, soil, and the principal food ma-
terials and in testing the ventilation of build-
ings is the author's apology for the prepara-
tion of this little work. The subject is
explained in a very lucid manner to enable
the students to grasp the principles as well
as the processes of analysis. The book deals
with meteorology, analysis of air, analysis of
water, soil, the sanitary analysis of food, and
ventilating and heating are touched upon.

A PRIMER oF PoriticAL EconoMmMy. By S.
T. Wood. New York: The Macmil-
lan Company. London: Macmillan
& Co., Ltd. 1901. Pp. 149.

Mr. Wood has written a delightful little
book on the first principles of political econ-
omy, and has presented the subject so attrac-
tively that he must surely interest the novice
for whom his book is intended. The book is a
continuous story of what the purchase of a
pair of shoes entails, and how that purchase
typifies the action of economic laws.

ANNUAL AND ANALYTICAL CYCLOPEDIA OF
PrAcTICAL MEDICINE. By Charles E.

de M. Sajous, M.D. Philadelphia,
Pa.: F. A. Davis Company. 1901.
Vol. VI. 8vo. Pp. 1,043.

Dr. Sajous is to be congratulated upon the
completion of the sixth volume of his Annual
and Cyclopedia. It is an exhaustive work, and
the references to medical literature are very
full. Some of the most eminent surgeons and
physicians in the world are contributors to the
sixth volume, which is the last of the first
series. The general index is very full.

UEBER STEREOSKOPISCHE LUPEN  UND
BRILLEN. Von Dr. Emil Berger, Son-
der-Abdruck aus der Zeitschrift fir
Psychologie und Physiologie der
Sinnesorgane. Herausgegeben von H.
Ebbinghaus und A. Konig. Bd. 25.
T.eipzig: 1901. Johann Ambrosius
Barth. Pp. 77.
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Business and Personal (Wants.

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

MUNN & CO.
Marine Iron Works. Chicago. Catalogue free.

. Inquiry No. 1468.—For manufacturers or dealers
in aluminium gas and steam fittings.

TURBINES.—Leffel & Co. Springfield, Ohio, U. S. A.

Inquiry No. 1469.—For manufacturers of alumi-
nium tubing.

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

Inquiry No. 1470.—For manufacturers of alumi-
nium novelties for advertising purposes.

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

Inquiry No. 147 1.—For manufacturers of com-
pressed air plants tor cleaning carpets, furniture, etc.

Yankee Notions. Waterbury Button Co., W aterb’y, Ct.

Inquiry No. 1472.—For manutacturers of unplat-
ed jewelry, trinkets, etc.

For bridge erecting engines. J. S. Mundy, Newark, N. J.

Inquiry No. 147 3.—For manufacturers of castings
for gasoline engines.

Gasohne Lamps and Systems. Turner Brass Works,
Chicago.

Inquiry No. 1474.—¥or machinery for making
oval wood dishes or vuiier crates.

‘ Perfect aluminium solder. Amer. Hdw. Mfg. Co.

Ottawa, I1L.”
Inquiry No. 14735.—For coin-mailing cards.
Machine chain of all kinds. A. H. Bliss & Co. North
Attleboro, Mass.

Inquiry No. 1476.—For process of re-surfacing
postal cards.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inquiry No. 1477.—For manutacturers who fur-
nish jobbers’ goods to sell to agents and to the mail
trade, who will ship direct.

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

Inquiry Neo. 1478.—For manufacturers of brass
and aluminium castings for small model engines.

Ober Mfg. Co., 10 Bell St.,

For Sheet Brass Stamping and small Castings, write
Badger Brass Mfg. Co., Kenosha, Wis.

Inquiry No. 1479.—For machinery for making
common cob pipes.

Rigs that Run. Hpydrocarbon system. Write St.
Louis Motor Carriage Co., St. Louis, Mo.

Inquiry No. 1480.—For manufacturers of iron
and wire fencing.

Ten days’ trial given on Daus’ Tip Top Duplicator.
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city.

Inquiry No. 1481.—For manufacturers of the
** School Boy’s Pride” shoe,

ForR SALE.—Patent office reports, from 1853 to 1871,
inclusive, bound in cloth. Address Patent, P. O. Box
713, New York City. .

Inquiry No. 1482.—For manufacturers of novel-
ties for the mail order business.

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

Inquiry No. 1483.—For manufacturers of brush-
making machinery.

FOR SALE.—Woodworking plant suitable for all
kinds of wood work for less than cost of machining
W. S. Holland, Pasadena, Cal.

Inquiry No. 1484.—For manufacturers or dealers
in gum copal. -

Designers and builders of automatic and special
machines of all kinds. . Inventions perfected. The W.
A. Wilson Machine Company, Rochester, N. Y.

Inquiry No. 1483.—For machines for making but-
tons for the furniture trade.

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

Inquiry No."1486.—For a machine for picking
hair tor mattresses.

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

Inquiry No. 1487.—For a system for furnishing
water L0 dwellings where there are no water works.

WANTED.—First class draftsman on marine engine
work. was Engine and Power Co.and Charles L. Sea-
bury & Co., Cons., Morris Heights, New York City.

Inguiry No. 1488.—For a machine on the style of
a ‘' nickel-in-the-slot ” for turning off a certain quantity
of water.

WANTED.—Men with moderate capital to take exclu-
sive agency for sale of aluminium gas tips and gas
novelties. Sample lot sent on receipt of 25 cents in
stamps. Gas Tip and Self-lighter Co., 298 Broadway,
New York.

Inquiry No. 1489.—For manufacturers of the
¢« Grisson Speed Reducer.”

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

Inquiry No. 1490.—For the manufacturers of the
“ Automatic Banjos” with the slot attachment.

Catalogues and best export prices wanted from manu-
facturers of office, theater, bank and church furniture.
Have large contracts on hand to supply above, and pre-
fer American manufactures. Please send by registered
mail. F. F. Kurtz, Odessa, Russia.

Inquiry No. 1491.—For manufacturers of alumi-
nium goods.

W ANTED.—First-class man as superintendent of fac-
tory employing 500 hands. One thoroughly familiar with
all lines of work entering into the construction of such
: 0nds a8 cash registers, etc. Must be practical, highly
recommended, good systematizer and possess the abil-
ity to get work out rapidly and cheaply. A first-class
opening for right party. Mills, Box 773, New York.
¢ Inquiry No. 149:2.—For asmall outfit for casting

ype.

Inquiry No. 1493.—For machinery for making
butchers’ skewers and round wooden toothpicks.

Inquiry No. 1494 .—For a manufacturer, in Ca-
nada. of small malleable castings.

Inquiry Neo. 1495.—For address of parties making
rotary brushes.

Inquiry No. 1496.—For manufacturers of pres-
sure gauges of special nature.

Inquiry No. 1497 .—For thelatest improved burg-
lar alarm.

lm]nir¥ No. 1498,—For manufacturers of house-
bold noveltieg,

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should give

* date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, 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
without remuneration.

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

Booksireferred to promptly supplied on receipt of

. price.

Minerals sent for examination should be distinectly
marked or labeled.

(8386) S. C. M. writes: In attempt-
ing to. make the electric motor described in
‘“Experimental Science,” I ran up against a
difficulty in that part described on page 501,
where it tells you to space off the armature
core into twelve equal divisions, etc. Now, if
you use in each coil 8 convolutions of No. 18
cotton-covered copper wire, each coil will be
% inch in width. Now I inclose diagram
showing that if the coils touch each other
on the inner circle of the armature you can-
not get but 9 coils on the armature, the
remaining space being not quite large enough
for the tenth one. As the book is copyrighted
by you I thought I would refer the matter to
you and ask for explanation of the difficulty. A.
The motor which you are building from plans
in “Experimental Science” was built exactly
as described before the book was printed, as
was all the apparatus described in the book.
And the number of coils were put upon the
armature which the book calls for. You
should wind 191 turns of No. 18 cotton-
covered wire to the inch instead of 16, as you
state. The difficulty is that you have not
wound the coils with sufficient skill.

(8387) H. S. asks: 1. Will you kindly
explain in Notes and Queries how the dynamo
of SUPPLEMENT No. 600 can give a 10-ampere
current, as stated, when the armature is
wound with No. 20 wire, which, according
to the rule of 520 square mils per ampere,
would carry a little in excess of 3 amperes
only? A. S. P. Thompson, in ‘“Dynamo-Elec-
tric Machinery,” says: ‘“Modern practice al-
lows from 2,000 to 3,000 amperes per square
inch, in conductors of ring armatures, and
even up to 4,000 amperes per square inch in
those of drum armatures. But in the magnet
coils omnly about 2,000 amperes .per square
inch.” This will increase your 3 amperes to
about 5 amperes on each side of the armature,
or 10 amperes in all. 2. In following Sloane’s
rules for designing armatures for a machine
to charge a 10-volt storage battery I get an
induction of 1 volt per 8 feet 4 inches with
a core 3 inches by 4 inches. This is so
low as compared with Hering’s assumption of
1-1.4 volts per foot, both of these condi-
tions being with a field (assumed) of 20,000
lines per square inch. Is it explainable simply
by the difference of size of machines? A.
Different. types of machines have different
lengths per volt. We have seen one well-
known machine given at 12 feet 4 inches, and
another at 1 foot 7 inches per volt. 3.1
have a motor built for use for centrifugal
sedimentation work, field wound with No. 13,
armature with No. 16. This machine on 10

volts runs 1,400 t. per m. I wish to in-
crease the speed to 2,000. Can I do so by
winding the armature with coarser wire? As

it is now at 1,400 t. per m. it consumes
about 2 amperes. A. Try the motor with
more pressure. It may speed up without
over-heating. Try it with a resistance in
shunt across the poles so as to increase the
current, which it will take at the same pres-
sure. If neither method succeeds in bringing
the speed up to what you wish you will have
to rewind with coarser wire.

(8388) U. S. W. asks: 1. Will the
motor illustrated under Fig. 485 in ‘“Experi-
mental Science’” and run by a plunge battery
such as Fig. 394 be capable of furnishing
power for an automobile on a small scale
that will carry a person weighing not more
than 125 pounds? A. No. Motor cycles are
provided with motors with from 2 to 4 horse
power. This gives power for ascending a
steep grade. 2. What determines a man
power, and how is it measured? A. A man
power is not a definite quantity as a horse
power is. It is variously estimated at from
1-10th to 1-7th of a horse power. The rate at
which a man lifts his weight up a flight of
stairs will give one mode of estimating a man
power. A man lifting weights or shoveling
will furnish another mode.

(8389) R. W. S. asks: 1. What is the
voltage of a Ruhmkorff induction coil giving
%-inch spark? A. The voltage required to
force a spark 1% inch long through air varies
with the form of the terminal. A longer spark
can be thrown between points than between
balls. From 16,000 to 18,000 volts may be
given as a probable mean value of voltage
for 14-inch spark. 2. What is the proper
number of cells for such a coil to produce a
spark 34 inch long, and how should they be

A. Two or three bichromate cells
will work such a coil. They should be ar-
ranged in series. A proportionately larger
number of cells of another sort, according to
the voltage of the cells, is required.

(8390) J. A. R. writes: I have a 16-
light 110-volt shunt-wound dynamo that ran
for two months, giving good service. I started
it up one night after standing idle for two or
three weeks. After running for ten minutes
carrying 8 amperes at 110 volts and the lamps
at apparently full candle power, the voltage
commenced to fall gradually until it reached
zero, since which time the machine has been
as dead as the traditional ‘“door nail.”” Re-
sorting to short-circuiting or “tickling” fails
to energize. Exploring the field with a com-
pass shows absolutely no polarity, the north
pole of the needle being feebly attracted alike
to both poles of the machine. With an 8-
light machine (your SUPPLEMENT No. 600)
as an ‘“exciter” I can raise the lamps to about
1% candle power, but it will not excite its
field from the shunt. With the assistance of
a friend who built the 8-light machine and
who has also rebuilt an Edison 3-kilowatt
machine that had been destroyed in a fire, both
of which have been doing good work for several
years, I have been trying to solve the prob-
lem, but have failed. Can you suggest a rem-
edy through your ‘“Answers to Correspondents’
column? A. Your machine behaves as if there
were a break in the field circuit; but there
are many other causes of failure to generate.
They are fully stated, with the remedy, in
Crocker and Wheeler’'s “Dynamo Tender’s
Hand-Book,” price $1 by mail.

(8391) C. H. L. asks: 1. I am mak-
ing a small electric motor to run with battery.
Armature is of drum type, having 12 segments,
and is 2 inches diameter and 21 inches long.
Fields are bi-polar, and ‘“end on” toward arma-
ture. What size and how much wire must
I use on each to make the motor safe to con-
nect to an ordinary 110-volt light socket? I
want to put two layers of wire on the arma-
ture. A. You cannot wind a motor to run
with a battery and also connect with the 110-
volt lighting circuit. You would better wind
it for one use only. 2. How shall I charge
a bichromate battery having a 1-gallon cell,
carbon cylinder and porous cup? How much
current will such a battery give, and for how
long? A. The cell will have 1.8 volts pres-
sure when freshly charged. The number of
amperes it will give depends upon the resist-
ance of the external circuit. It will give
about ‘six hours of rather heavy use. Our
SupPPLEMENT No. 792, price ten cents, gives all
particulars for this battery.

(8392) A. S. C. asks: 1. Would like
to know whether there is any formula for de-
termining the proportion of the total number
of lines of force found within a given distance
from éenter of the magnetic field in the case of
bar electromagnets; and if there is such for-
mula, where it can be found. A. These are
matters of importance in designing dynamos
and motors and are treated in books upon that
subject. Among the best is Thompson’s “Dy-
namo-Electric Machinery,” price $6; with
American Supplement, $7. 2. Would also like
to know what primary current, volts and am-
peres is generally calculated to be used to pro-
duce a 1-inch spark from coil? A. To throw
a spark through the air one inch requires
from 28,000 to 30,000 volts. The amperes are
inappreciable, or at least a fraction of one
ampere. 3. Also, what size wire and how
much and what current will make the strongest
electromagnet with a core of annealed iron
stovepipe wire, 1 inch in diameter and eight
inches ‘long? A. Wind eight layers of No. 12
B. & S. cotton-covered copper magnet wire
upon the core. Shellac each layer well. Eight
cells of bichromate plunge battery will bring
it to its full power. For battery and its con-

arranged ?

struction, see SUPPLEMENT 792, price ten
cents.
(8393) J. B. J. asks: I have a fan

motor which I wish to run on 10 or 12 sal-
ammoniac cells. The motor is 14 H. P.; it is
designed to run on 110 volts, 1 ampere, 2,000
R. P. M. It is of the shunt-wound Riker type.
I wish to know if the windings should be
changed. The field coils are of No. 38 wire,
and the armature coils (24 in number) are of
No. 34 or No. 36 wire. A. The motor will
require to be rewound to run with a battery.
You would better refer to the builders as to
the changes to be made.

(8394) A. W. asks: How can I tell
when Babbitt metal is hot enough to pour,
when it is heated, to pour small boxes, also
large boxes? A. Babbitt metal should be
poured just when it is perfectly fluid, which
may be known by gently shaking the ladle or
stirring with a stick. It should not be red
hot, as then it shrinks and is liable to make
blowholes. If it is to be poured on a wooden
core in place of an iron or steel core or jour-
nal, it should not be hotter than will run
freely. The different grades of Babbitt metal
do not melt at the same temperature, so that
a little experience is required in using the
different grades.

(8395) J. W. S. writes: Some four

years ago I conceived the idea of restoring the
vacuum to Crookes tubes without repumping.
Knowing at the time that heat applied, espe-
cially at the cathode terminal, would facili-
tate the discharge of the current through the
tube, I could not see why prolonged heat
would not further reduce the vacuum, and

perhaps permanently reduce it. I took my
tubes, which were entirely beyond my control,
and placed them in a hot oven, mounting
them on wooden supports. I left them in the
oven for 15 or 20 minutes, and found on re-
moving them that the vacuum was so very
much reduced that it took several hours’ con-
tinuous running -to render them effective.
Since then I have used this method continu-
ously. I have taken tubes that have been
rejected as worthless, and brought the vacuum
so low that it required much running to bring
them back to effective work. Care must be
used in placing the tubes in the oven; also
in removing them.

(8396) G. S. writes: 1. I have a few
questions here which I wish you would answer
in the SCIENTIFIC AMERICAN for September 7,
1901. A. Your letter was received September
3. The issue for September 7 was in print
at that time, else you could not receive your
number on its date. An answer to an inquiry
should not be expected under two or three
weeks. 2. Have you a SUPPLEMENT telling
how to make a simple-construction yet effec-
tive 110-volt dynamo, with illustrations of the
work, and telling how to wind the magnets and
the armature? A. SUPPLEMENT No. 865 gives
plans for a 110-volt dynamo; price ten cents.
3. Can you run incandescent lamps on the
same circuit with an electric furnace. A. Yes.
4. How many volts does it take to run an
electric stove? A. One can be operated upon
a current with any number of volts. 5. If
a dynamo gives 6 volts running it steady, how
many amperes and ohms would it have. A.
No one can tell. The amperes must be meas-
ured by an ampere meter. 6. Please name
and explain the different ways in which
dynamos are wound? A. Series, shunt and
compound wound. In the first the entire
current passes through the field coils on its
way to the external circuit. In the second
the current is divided, a small part going to
magnetize the field and the rest going to the
external circuit. The third is a combination
of the other two. 7. How many volts does
it take to run a 1 horse power motor? A.
Volts are only one factor of power. Power
is measured by volts multiplied by amperes,
which are watts; 746 watts are 1 horse
power. 8. Could you run an automobile at a
good rate of speed with a 1 horse power
motor? A. No. 9. How many volts does it
take to make a watt? A. A watt is one
ampere flowing at a pressure of one volt.

(8397) E. P. H. asks: 1. Can a steel
electromagnet be made as strong, or stronger,
than a soft iron electromagnet of equal size,
current the same? A. The soft wrought-iron
core will be the stronger. 2. What per cent
of magnetism can a steel electromagnet be
made to retain? A. The same amount which
the same steel would retain as a permanent
magnet. 'The strength of a permanent magnet
varies greatly with different sorts of steel.
3. Could a permanent field dynamo be made
more effective by putting a coil on fields?
A. Yes. 4.-If a solid steel ring be mag-
netized by placing a coil continuously around
it, would any given point be 4 or — to an
adjacent point? A. There would be little or
no external magnetism. The magnetic flux
would traverse the ring and would not emerge
into the air. 5. Could a solid ring be mag-
netized in sections alternately + and — ? A.
Yes. A dynamo with coils and pole pieces
around a ring is such an arrangement. 6.
What is the action by which an iron bar
is driven out of a helix? A. It is repelled
by the currents which are set up in the bar
by the action of the main current. 7. Must
the helix have a hollow iron core to get
this “popgun” action? A. No. See SUPPLE-
MENT 762 and 763, price ten cents each, for
valuable articles upon this and similar experi-
ments. 8. In a double-expansion rotary steam
engine can the cylinders be so proportioned
as to each utilize 50 per cent of the available
energy of steam? Or what is the nearest to
equalization possible, and how should cyl-
inders be proportioned to obtain it? A. For
an equal division of the power of a two-
cylinder rotary engine the expansion area of
each cylinder should be in proportion to the
initial and expansion areas of a theoretical
indicator card for any given pressure and
cut-off. This may be obtained by dividing
an indicator card diagram into two parts of
equal area ; when the position of the dividing
line will represent the proportional areas of
the primary and secondary cylinders. 9. Why
does a chicken bob its head while walking?
A. The thighs of a bird's legs are within the
skin of the body and are held very closely
to its sides. Practically the only motion of
its legs is one parallel to its backbone. The
longer axis of its body is horizontal and
swings sidewise as the bird walks. This gives
a jerking motion to its neck in the other
direction in order to preserve the equilibrium
as much as possible. In birds with long
bodies and short legs like the goose this wad-
dling gait is very apparent. A man can imi-
tate it by swinging the arms with the legs in
walking. Swing the right arm forward when
the right leg is advanced and the left side in
the same manner. A man then waddles like

a duck. 10. Why does it peck corn from
alternate sides? A. Because the corn is on
both sides. The hen has a flexible neck and

a quick eye on each side of its head to detect
food. You may be sure she does not pick up
corn on each side alternately \nless the
grains attract her attention in that way.
We do not think any rule can be laid down
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for the hen on this point. She Jjust goes
ahead and picks up the best grain she can
see, even if the last kernel was on the same
side as this. 11. What number or numbers of
SCIENTIFIC AMERICAN or SUPPLEMENT contain
articles on liquid air? A. We can send you
22 numbers, at ten cents each, containing
articles upon liquid air. 12. What other up-
to-date literature can I get on the subject
of scientific nature¥ A. Hardin’s “Liquefac-
tion of Gases,” price $1.50; Sloane’s ‘‘Liquid
Air,” price $2.50, both by mail. 13. In con-
structing an acetylene lamp, what should he
the relative sizes of water and carbide cham-
bers?” A. For the chemical action G4 parts
of carbide by weight require 18 parts of water
also by weight. If you would keep the gas
reasonably cool, a much larger proportion
of water must be used.

(8398) P. H. T. writes: I send you a
drawing of a circle divided into seven nearly
equal parts. A professor of mechanical draw-
ing, to whom I submitted it, said that as far
as he knew it bad never been done before. At
the suggestion of friends I send you the draw-
ing for insertion in the SCIENTIFIC AMERICAN,
if you see fit to do so. The accompanying
calculations show its accuracy within 0.5340,
thus making it practically correct as far as
mechanical drawing is concerned. My age is
13 years.

A CIRCLE DIVIDED IN SEVEN EQUAL PARTS. THE PARTS
ARE NOT THE EXACT SEVENTH, BUT ARE WITHIN
0.53° OF BEING EXACT.

i
a% 37960 8
A C = 60° 607 = 3600
BC = 30° 307 = 900
27
V2700 = 51.962+
1 X 360 = 51.428 +
0'534°
A B is within 0.534 +° of being the exact seventh of the
circle.

A. We think your work very creditable to
you considering your age. It is a new dis-
covery for you, even if others may have
found the same method of approximately divid-

ing a circumference into seven parts.

(8399) B. R. asks: 1. The quickest
and most accurate methods of preparing a
normal sulphuric and a normal caustic soda
solution? A. To form a normal solution of
sulphuric acid add 98 milligrammes of the
acid to a cubic centimeter of water. For
caustic soda solution add 40 milligrammes of
the sodic hydrate to a cubic centimeter of
water. 2. Also kindly inform me what the
desirable qualities of a lithographic stone
are? A. No person can tell the quality of a
lithographic stone without an actual trial.
No lithographic stone of any importance has
been found in this country. Consult a prac-
ticai lithographer. 3. Kindly recommend a
hook on physiology and one on hygiene. A.
Foster's Physiology, price $4.50. A good
school textbook would perhaps meet your
needs, such as 1laisdell's, price $1.50.

(8400) W. McE. asks: Would Yyou
kindly give me, through your paper, a receipt
or idea how the paste In storage cells is
mixed, and if the paste in the positive is
hlack lead or plumbago, and in the negative
red lead, and are the plates connected with
wire, or is the wire simply connected on one
end to the positive and on the other end to
the negative, or is each plate positive or
negative connected by wire, or does the
lacquer make the circuit between the positive
and negative plates, and is the lacquer made
out of sulphuric acid and water and bi-
chromate of potash. and are the lead plates
ordinary lead or chemically cured lead? A.
The plates of a storage cell are made of or-
dinary lead cast into such a form as is
desired. The paste is dilute sulphuric acid,
1 part acid and about 9 of distilled water
and lead oxide, which is pressed into the
openings in the lead plate usually with
hydraulic pressure. The liquor of the cell is
dilute sulphuric acid. The cell is now formed
and put to use. The internal circuit is from
the positive plate to the negative plate; thence
out through the wire, through the external
circuit and back to the negative pole of the

battery. All this and much more can he
learned from Salomon’s ‘‘Accumulators,” price
$1.50 by mail.

(8401) S. E. W. asks: 1. Could not
a 16-cell caustic potash hattery composed of
the large cells shown in ‘“Experimental
Science” be used to run the ‘simple motor”
described in the same work? A. Yes. 2.

Would not a battery of this kind last longer

and he more economical than the bichromate
battery? A. We do not think so. 3. Is the
potash sold for making soap, under the name
of lye, suitable for charging this hattery? A.
It will probably answer the purpose. 4. If
so, what would be the formula for the solu-
tion, by weight? A. Sixty parts by weight
in 100 parts of water. 5. What size wire
should be used on the field and armature of
the “simple motor” to adapt it to a 110-volt
current? A. Use No. 28 B. and S. on tield
and No. 30 on armature.

(8402) J. G. von H. asks: Is the in-

duced current in an induction coil direct
or alternate? A holds it is alternate hy rely-
ing on his galvanometer. I claim it is direct,
but intermittent, because if it were alternate
it would be impossibhle to charge a Leyden
jar. Who is right? A. When a condenser
is used, the induction coil gives an inter-
mittent discharge, always in the same direc-
tion. 'The discharge in the reverse direction
is suppressed. It is in this way that X-ray
tubhes have an anode and a cathode with a
coil. If the current were alternating, these
terms would not apply. You are right.

INDEX OF INVENTIONS

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

October 8, 1901,

AND EACH BEARING THAT DATE.

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

Abdominal supporter, W. B. Dewees..... 684,200
Adding and recording machine, W. W. Hop-

KiDS 4 erenenrenansaneennasennenenennans 683,939
Air cooling apparatus, H. C. & F

APANEL ot ittt ettt a e 684,217
Air current motor, J. A. Hensel........... 683,935
Asbestos, manufacturing objects from, A.

A} T HE 5606060060 0000600800000800000
Ax, J. W. Regan
Bag machine, Millhiser 4
Bag or sack, M. Bates......... 683,894, 683,895
Bug stringmg machine, Millhiser & Doeppe 684,287

Bags with granular or powdery substances,

filling valved, A. M. Bates............ 684,036
Baling press, T. J. Thorp................. 684,324
Beam, portable concrete, P. H. Jackson... 684,258
Bed leg and handle, folding, L. W. Welch 684,149
Bed, spring, J. F. Brown................. 683,905
Bedstead, invalid, M. D. Gavan... . 684,218
Belt, trousers, J. Bissell................. 684, 315
Bending rolls for angle Dbars, ete., G.

THOMPSOD .t 4ieivereeessenasnrannenns 684,134

Beverage dispensing and
paratus, V. Bonzagni..
Bicycle pump, D. B. Smith.
Bicycle saddle spring, W.
Bleaching animal or vegemble fiber and
fabric made therefrom, apparatus for,

684,041
634,001
684,350

)i 684,182
Boat, . 684,311
Boiler, 684,063
Bottle tilling and stoppering machines,

crown placer mechanism for, F. O.

Woodland ....oviieiiiiiiiiiiiiiieaa 684,026
Bottle filling machine, 8. L. Troupe........ 684,137
Bottle, non-refillable, W. J. H. McGurn... 683,97
Bottle, non-refillable, A. M. RooS.......... 83,989
Bottle washer and rinser, L. C. Sears 684,112

Bracelet, J. O. Zieher..........covivunn. 684,

Brake mechanism, automatic, W. H. Sauvage b84 313
Brazing apparatus, J. S. Webb........... 84,329
Breech mechanism, Meigs & Hammar. 683,963
Brush holder, J. Burke............... 684,188
Brush, rotary, W. G. Eaton.. 684,203
Buggy storm front, A. A. Prall.. 684,095
Buggy top hood, J. P. Gordon. 684,365
Burial casket, J. C. F. McGriff 684,293

Calcium carbid, making, H.

Calendar, H. I'. Rueger. 684,107
Calipers and dividers, co

1 | T G o, S S S P 0800 00000000 3,916
Camera, combmed plate and film, A. P. Gill 684,221
Camera finder, photographic, F. A Brownell 684,347
Camera focusing device, ¥. A. Brownell.. 684,349
Camera focusing device, photographic, F. A.

Brownell . ......... ..ttt 684,348
Camera focusing hood, D. A. Stryker...... 684,008
Camera, photographlc, J. A. Pautasso.... 683,978
Can, H. 'B. ADOBH. . o s azesisle s alslo slels slsls 684,069
Can head coating machine, automatic, A.

Livingston ......cevceniiiinienanenn 684,275
Can opener, E. B. Fisk... .. 684,212
Can opener, E. D. WoodS......... . 684,334
Candy dipping tray, W. H. Weeks .. 684,147
Car brake, C. H. Beardsley....... .. 683,898
Car brake, H. S. Stier...... . 684,124
Car brake, P. Boch...........ocviuiinnnns 684,178
Car coupling draw bar draft rigging, J.

JEIITIBON)] (o4 o.0.eislole to.0i0ie slo slela olalale 684,245 to 684,247
Car dumping, W. H. Holman............... 684,249
Car, gravity dump, S. M. Swindall........ 684,127
Car platform construction, railway, J. A.

Hinson ........covivevunnn . 684,244
Car replacer, Birdv 684,344
Car roof coustxuctlou, L. C. Ma 684,281
Car side bearing, S. rooe........ 684,195
Car step, extension, \I Lyteh............ 684,278
Carding machine rub roll frames,

cating device for, H. J. Tate 684,129

Carriage running gear, moter, H. T. Kings-
Caster ball I. Kinney
Casters, etc, ball fm <
Cathode plate, W. A. "McC
Chain links, manufacture of, II. II. Bliss.
Chams of mollvn metal, apparatus fer mak-
Buedefeldt. ...............
Chnlr ead rest, J. P. Mathews...........
Chair seat suxfacmg machine, C. T. Metzger
Chimney top, E. Barnes.................
Churn, W. H. Graves............
Circuit protector, A. Stromberg 6.
Cithern case and tabie combined, J. Wolff.
Clevis, E. Kruml.........ooiiiiiiiiiananns 6
Clothes line apparatus, G. B. Head.........
Clutch or brake shoe, W 6o
Coal distributer, G.
Cock, stop and waste, J. P. Far
Combination lock, Morse & Bemis.
Composition of matter, F. H. Platt.
Compressor driving connection, O. H

684,040

684,186
684,283
684,377
684, 170

Controller handle, E. A. Wildt........... 6
Conveyer, AMATNEL .. oo cloelasiesiosiaioles
Conveyer, mcnplocatlng, L. D. Howard... 684,062
Cooling tower, W. H. A. Halsall.......... 683,933

Coop or crate, knockdown, T. Braley.
Cotton cleaner, A. D. Th
Cotton presses,

. 684,388

Iallett . J¥....cc.efioecnnnncncnass . 684,279
Counter, 684,310
Cover, aseptic or hyglemc receptacle, J. B.

Hammend .........cccicivvivecencanss 684,231
Cover or bag, L. Briery.. . 684,181
Crane equalizer, H. Sawyer ............. . 683,992
Crate, Wanana shipping, G W Walker.... 684,012
Cue tip holder, B. E. Beyer........... . 684,394
Cultivator \\eed cutter, J. D. Whitman.... 684,154
Curtain pole, 5 . 684,113
Cutter head, C. . . 684,151
Cycle brake, C. Ford...... . 684,053
Cylinder press, H. A. Grandy 684,224
Damper, F. Kornreich.... 684,270
Dead centers, device for ov 5

(HATEOUN, CRERT: - - o - ors S s isisasaear dE . 684,061
Decoration, interior, P. M. . 684,237
Desk, sorting, S. A. Harrison.............. 684,232
Door check, liquid, J. & P. E. Nordqvist.. 683,972

American,

Foot and
Power

Star”. i,
7" Lathes

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

MACHINE SHOP QUTFITS,
TOOLS Ano SUPPLIES: 7
SEBASTIAN LATHE 0205 PhNERT g

NGINES FooT

LA ATHES'

MACHINES FOR ROLLING
SCREW
THREADS.

Any size up to 1'’ diameter, 3'’
long. Four sizes of machines.
§# Send for Catalogue.
BLAKE & JOHNSON,
P.0.Box 7, Waterbury, Conn.

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with

MACHINERY e

allow lower bids on jobs, and give
greater profit on tbe work. Machines
sent on trial if desired. Catalog Free.

W. F. & JOHN BARNES CO.
1999 Ruey ST., ROCKFORD, ILL.

NICKEL

Electro-Plating
Apparatas and Material.
THE

~Hanson & VanWinkle
Co.,
Newark. N, J.
136 Liberty St.,
30 & 3 '%ZhS Cana] SL oy

A SANITARY NECESSITY
“

Send your business card
for 160 p. 1900 catalogue,

Keene Combination
Hose Pipe.
It is an ordinar
= nozzle, also a si
spout flusher and
stoppage  remover
combined.
This Tells the Story.
Price 81.00. Express prepaid,
1I. N. KIRK, Keene, N.IL. |

ARTESIAN

Wells, Oiland Gas Welisdrilled
by contract to any depth from50
to 3000 feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.
Write us stating exactly what
isrequired and send for illus-
trated catalogue. Address

PIERCE WELL ENGINEERING AND SUPPLY CO.

136 LIBERTY STREET, NEW YORK, U. 8. A.
| $100.00

I.ET Us START YOU! MQSiRS

Gold, Silver, Nickel and Metal
Plating. At home or traveling, taking
orders, using and selling Prof. Gray’s
Machines. Plates Watches, Jewelry,
Tableware, Bicycles, all metal goodl.
Experience. Heavy plate. New methods.
" ;W{: do plating, ma(;mhclnre outfits, all

08.
‘ nu tools, lathes, material, etc., ready for
n k. h you, mrnhh secrets,
rite today. Pamphlet, samples, etc. FREE.
P. GBAY & CO., Plating Works, CINCINNATI, 0.

For Heavy Continuous Work
every machine ghop will commend our
Power Pipe Threading and Cut=
ting Machine. Cones are central
over machine, equalizing the weight.
Within the cones are compound gears
giving six changes of speed. ars
require no extra space, and are pro
tected from dust or accident. Chaser:
can be opened, threaded pipe removed
anotherinserted and cut without stop=
ping machine. U~ Send for Catalogue.
THE MERRELL MFG. CO. =
501 Curtiss Street, TOLEDO, OHIO.

GAS OR GASOLINE ENGINES

Feor Stauonur;y Use *

The ‘“ PEERLESS?” and “TANDEM?”
Unexcelled for Economy and Regulation. 2 to 60 H.
Write us for Catalog. Northern Englneerlng
Works, 64]1 Atwater Street, Detroit, Mich.

THE DR. DEIMEL
UNDERWEAR

INSURES FREEDOM FROM

COLDS, CATARRH,
LA GRIPPE and RHEUMATISM.

The man who cannot sit in a
draught without catching cold
generally wears woolen under-
garments. They keep the skin
damp and
colds are the
result.

Free Booklet and
Samples of the Cloth
by Addressing

The Deimel Lmen-Mesh System Co.

492 Broadway, New York.

SaN Francisco, CAL., 111 Montgomery St.
WASHINGTON, D.C., 728 Fifteenth St., N.W.
MONTREAL, CAN 2202 St. Catherine St.

ILoonsen, E,. C., Eng., 10-12 Bread St.
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Heater, F. D. Woodruff....................
Hinge, O. Niehaus.............
Hinge, door, Stump & Brucker
Hinge, friction, V. C. Luppert....
Hook and eye, M. Alshuler...........
Horseshoe nail clencher, A. A. Koup..
Hub stretcher, E. Mazier............. 00
Hub, wheei, E. Einfeldt..................
Hydrant draining device, M. T. Kennedy..
Hydraulic motor, Murray & Buchanan....
Hydrocarbon burner, A. A. Low....... oo
Ice breaker, T. S. Hiles.................
Incandescent mantles, etc.

Plaissetty
J. Desmond.
W. H. Sider

A.
Injector,
Ink well,
Ink well,
Journal bearing,
Key sharp and making same, J. M. Loose...

Lamp, acetylene gas, H. S. Wood.........

Lamp attachment, incandescent, G. D.
0 o) TR , o, o PSSP

Lamp c1rcmt regulating device, arc

Baker. 684,166 to 684,169, 684,340 to

Lamp, electric, H. N. Potter

Lamp glowers, incandescent, M. W. Hﬁmks.

Lamp glowers, heafer for electric,

Lamp glowers, terminal for electric,
Potter
Lamp glo“dels, terminal for electric,
o e s

Lamp hanger, IKemmerer.

Lamp heater cut-out, electric, H. N. Potter
Lamp, oil, Guimaraes..................
Lamps, glower terminal for electric incan-

descent, M. W. Hanks.................
Lathe center grinding attachment, J. N

Heald
Leader forming machine, L. M
Leather trimming tool, S. B. Loye
Ledger, separable leﬂf J. Buechner.
Lens polisher, L. W. Bugbee.....
Leveling machine, J. J.
Lever jack,
Linotype machine, J. R. Rogers. .

(Continued on page 254)

Door hanger, C. H. Williamson.. . 684,023
Door mat, flexible metal, G. Ross . 684,383
Door securer, A. L. Shore.......... 684,000
Draft equalizer, A. A. Hamilton 684,228
Draw line releasing device, W. M. I’arrish. 684,302
Drawing frame roll stirrup, C. E. Smith.. 684,119
Drier, Emery 83,919
Drier, H. H. Wing......c...cievivaeienns 684,333
Drinking places, cup delivering attachment

for public, O. E. Sorg......coeevieuennn 684,002
Dust guard, J. F. Walsh . 684,141
Dust spraying machine, B

A0 T S R E s A aaoaaa08a0 8000060080 684,261
Dye and making same, blue azo, Jaesschin

& Kaltwasser ........ccoieeeennennnns 684,065
Electric cable hanger, G. W. Hughes..... 684,250
Electric circuits, reguiating, M. H. Baker. 684,165
Electric conductor switch, T. B. Shaffer... 684,114
Electric furnace, Nernst & Glaser......... 684,296
Electric light and power, self-regulating sys-

tem for, M. Moskowitz.............. 684,083
Electrical apparatus for body wear, J.

Kornitzer ..... 684,269
Electrical distribution system, H. Gille. 684,338
Electrode for therapeutic purposes, vacuum,

R. H. WapplerH. ... ... el 684,326
Electrolytic tanks, plate separating device

for, Elliott & Kishner................. 684,049
Electromedical device, G. Graybill.... . 684,225
Electropneumatic action, J. T. Austin.... 684,339
Electrotherapeutic instrument, Courtney &

0 I - - SRR AR S RstH RN D e R AR B EEaEE 684,351
Elevator apparatus, I. II. Venn . 684,390
Elevator lock, T. Warren . 684,013
Elevator system, electric, E. M. Fraser..., 683,924
End gate, W. Strader...........cccvuvuunn 684,125
Engines, automatic horse power indicator

for, E. Fortier...........cooivivivnnn 683,922
Engines or generators, subbase structure for,

O A ) 0510 el o 0 o SO R o TR LT 684,201
Engraving by sand blast or acid etching pro-

cess and engraving such surfaces, pre-

paring surfaces for, S. Evans.......... 684,208
Envelop, return address, T. E. O’Brien.... 684,2‘)8
Evaporating pan, Hill & Rivett. 684,242
Exerciser, W. W. Sloan, Jr.. 684,117
Explosive compound, W. A. Gi 683,929
Explosive engine, J. Valentynowi 684,011
Extension table, C. N. Smith......... 684,120
Eyeglass fastener, W. H. Eccleston... 683,917
Fabric bag, . W. Hayweed.......... 684,234
Fastener, S. P. Watt................. 684,145
Feeder, boxler, C. W. Hunt 684,257
Fence post, C. R. Price....... 684,096
Fence post, E. Fogelsong 5 684,213
Iilter, pocket, T. Wright............... 684,337
Finger ring, A. V. Lambert.. . . 684,272
Firearm, K. K. Bjerkness................ 684,173
Firearm, automatic, H. W. Gabbett-Fairfax 684,055
Firearm hammer construction, D. B. Wesson 684,331
Firearm rear sight, C. II. Griffith.......... 684,226
Fire extinguishing apparatus, A. Logan.... 684,072
Fish hook, W. F. Ierch............... 684,211
Fishing reel brake, H. W. Howe...... 683,940
Flask spring holder, J. D. Houston.. 684,253
Floor and ceiling, H. Siegwart... 684,116
Floor mat, E. J. Manning.... 684,280
Fly trap, Hodgson & Blood. 683,937
Fly trap, J. Manning......... 684,076
Folding box, O. Hiilmann. .. 684,243
Font, P. J. Dinn.......... 5 . 683,915
Fuel to a plurality of fire boxes,

for feeding pulverized, W. M. Whexldon,

684,152, 684,153
Furnace valve, regenerative, J. Riddell et al 684,102
Fuse plug, C. D. Platt. ........c..ovivunn 684,090
Gage, C. Stout..........c.ccviiuun. 654,006
Galvanic battery, reversible, T. A.
684,205
Garment holder, J. D. Rush.............. 684,312
Gas generator, acetylene, T. W. Marsden.. 683,961
Gas generator, acetylene, A. C. Einstein... 684,048
Gas reguiator, J. Redgers................. 683,988
Gate, J. K. Lucas................. .. 683,957
Gearing, change speed, C. H. Foster........ 684,215
Glass grinding and polishing machine, plate,

M. G370 16600 e 600 080080300030 684,330
Glass, Hardening, N. Geille.............. 684,056
Glass, lead for setting stained, J. PHeging. 684,304
Governor, variable speed, C. A. ITuffmaster. 684,254
Grain from wagons, device for unloadmg,

Guth 684,059
Grain scourer, 684,295
Grinding and polishing wheel, D. B. IIyde.. 683,942
Grinding mill, C Parmie. we... 683,976
Grinding mlll J. C. Bowshe 5 . 684,346
Gunnery, rolliug platform for use

liminary instruction of seamen in the

manual of, Roscusvard & Telander,... 684,105
Hair retaining comb, M. J. King.......... 684,066
Handle. See Controllm handle.

Harness, F. M. Marquis........... A8 - B0 683,960
Hat and applying sweat band thereto, H.

A. Blanchard—rt—=rorrls L] « « 5= oas00- 684 17"

Hat sweat band stamping press, H. C. Baron

684,183
683,956
684,025

. 683,982

684,342
684,378
684,229

. 684,093
. 684,092

684,222

684,264
684,094
684,227

684,230

. 684,236

. 684,080

Lock, F. g T ST - o S A AR R
Loom for forming flexible conduits, H. G.

(OELTT {1 a6 A00a800000n0000006000a0800a0 684,301
Mail box, Stevenson & Hood.............. 684,004
Mantle and making same, refractory, C.

(&) E0 e I 5050 080060000000 0000000[00a0 6 684,192
Mattress, B. D. Lonergan.................. 684,276
Measuring apparatus, fluid, E. Tatham.... 684,323
Medical battery, coin actuated, N. M. Wat-

0T IS EEEI0 o 5 68 5100 5,60 Gio o 0 ¥ © BI610 000 6R4,014
Medicament applicator, G. Schirmer....... 653,994
Metal comminuting apparatus, F. W. Buhne G&4,043
Metal heating furnace, . M. Reeves...... 683,983
Metal shaping or cutting machine, J. M.

TONGINUS] .. cccveetehorecMeceasocasnsas 683,955
Milk, cream, etc., apparatus for treating, F.

Short ......... 684,319
Mill. See Grinding mill.
Mining machine, H. B. Dierdorff.684,353 to 684,358
Mining machine, B. A. Legg.............. 684,375
Mixer and sifter, combined, A. Huffman.... 683,941
Mop and mop wringer, combined, C. E. Shaw 684,115
Mop head, C. Wilburn................. 684,155
Motive fluid dril, Vaughan & Johnson ... 684,325
Motor constructlou, G. H. Hill........ ... 683,936
Motor driving connection, M. Moskowitz.... 683,968
Mower, lawn, C. Tallman.......... . 684,128
Mowing machine, A. G. Waterhouse 684,144
Musical instrument attachment, stringed,

E. Mollenhauer ..................00.. 683,967
Mutoscope, H. Casler............... 683,910
Neckwear fastening, B. J. Koehler 84.267
Nippers, parallel plier, II. G. Weibezahl.. 684,015
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Nozzle, spray, H. Gibbs 684,220
Nut leck, (. Eberhart..... ...ocovevenn.n, 654,360
Offset mechanism, R. Michle. oo lma’,\lt}U
@il switch,” J. H., Baill..... gioc. 5.6 sesw. ™y 654,389

operating table, Taubert & Kuny....
Ore sampler, J. Scobey...
Yacking for rocking

Walker, S
Packing ring, pist

84,131

| Gsistd 7 s OF EVERY DESCRIPTION
. : XN, AND FOR ALL USES.
; [GegLse X/ THEALRRNETON RIVNE FERFORATING 0X 225 o s, CHICAGO, ILL.USA

Ul.ll]ll" o

Jobm. ..

I'ainting  sashes,  doars, e,
volving stand for, 1. . H)s

ley x (iNl,U‘JT
Paper” e %{MORAN FLEXIBLE JUINT

& Russiabovy .. o e G83,4999 & tor Steam, Air or Liqu
Iaper coating apparatns, Masson & Ncott.. 634,282 g | Made 1n all sizes to stand any desu‘ed
Laper making machine, . L. Kutter..... GX3, 049 ,1 pressure.
Laper making machime, Moore & White.... 634,081 £ | Moran Flexible Steam Joint Co.. Inc’d,
larer, apple, B. Ridgway........... 684,309 ‘;._

"R

149 3d East St., LOUISVILLE, KY.

lI-aste, mucilage, cte., hotder for, R Bdthld (83,802
I'avement, asphalt, J. (1. Nmies. .. oooo0... G84,1064
Pen and pencil holder and  calendar, cou-

bined, . J. Mellon....

of the engine is
angeable., &

s cost in
alone. Both fricti

683,964

Phonograph, Hagen & Melnte 684,570 edred hoist

Photographic dark room, portahle, 1. Me- A
" i 1 R i o o
(T s Ve RN S el o 684,292 N ,_‘Imlm Co., P. 0. Box 11143, Kansas City, Mo, ‘By constructing your boat

Photographic brints while being cut, de

from a set of my Boat
for holding, G. B, Ward

Always - Building Materials more

. GN4, 142 I . -

Photographing in relief, preparing sensitive 3 ¢ keep it Made or saved. Print your own than one-half the boat fac-
titms for, Co PICUANCE. coeeei e 683,950 | M hand lg‘ Mone avds, ete, with a %5 Press, tory’s price can be realized.

Picture and picture mat form holder and e on han Larger size for circulars, books, 3 Also economize freight 500
cutter, C. H. Atherton......... ... 684,035 ¢ ’

uewspapers, $18.  U'ype setting ercent. Launches, Sail and
easy, printed rules. Seud stanp S ] ow Boats, Gasoline En-
for samples, catalogue of presses, i 3 gines. Catalog free.

{50, paper, etc., 10 factory, E‘RED M 13D A R'T. 3545 DeKalb St., St.Louis, Mo.

Pile cutting machine, Jd. W, Jlorth. . UB4,252
T'lanter, check row corn, . M. Hendrickson U84,238
I'lanter, sced, M. Lverhart G, '1)‘!
Plowshare ctamp, B. K. Foste !

Plaab and leved indicator, AL PPieters.....

OLD EVERYWHERE
Williams’ Shaving Stick, - - 25¢c.
Yankee Shaving Soap, (Round or Squarc). 10c.
Luxury Shaving Tablet, = 25c¢.

Tk Press Co., Meriden, Conn,

Plumbing system, sanitary, J. W. Browu.. Swiss Violet Shaving Cream, = - 50c.

I'ocket kuife, 1B. B. Weidkneeht..o....... Williams' Shaving Soap (Barbers’), 6 Rouad

Poke, animal, R. Decker................. 184,047 | § Cakes, 11b., 40c, Exquisite also for toilet.

T'ole, vehicle, A, Lindgreu................ (84,071 Tri Wil let i % ALONZO B. SEE, }

I'ool or billiard cue, home hygienie, . Mc- I 5 (Cral Slze) h I" ams Sh:LVmg g:?;ke fﬂrlzo‘; 5“}.‘“" A- B. SEE ELEGTRIG ELEVATUR cu-, WALTER L. TYLER: uwners-
(B 3 | O F T S R 684,200 T, 3

Popeorn fritter machine, W. W. Turabull.. 4 'l]e onlyﬁrm in the world making a specially

up, 8. de Ayola....... o oL,
PPowd distributer, portable,

- % 8
Porons of SHAVING Soaps
Power driving mechanism, R
Preserving foods, 8. Bishop

S 188 \

Pty Gl ity . e 1. Loggett GK5,950 THE J. B. WILLIANS CO., Glastonbury, Ct.

B 4 ism, '. i L’vl;lu(?... “ &, (“U . LLONDON PARIS DRESDEN SYDNEY
P'ressure l}\OItlI]E m(iclnn.e, (.' .\\ Greenwood US4, ILJS == - -
Printing Iolms, makiug intaglio, G. I'. Mec-

Indoe . e 684,291 l "
Printing pr E . Grandy . G84,228 ”' A“ abOUt the TEIephone . .
I'rojecting :lppnmlus, J. Bl.lmhl . 84,34 , ke
Pulley, loose wood, G. W. Marble ... .. 633,95 Al The A. B. C. of the Telephone :

Pump, breast, W. I Martin.............. 684,078 a practical treatise just published, giving a vast
lump; [steam] vaeum, B, 1. REnner.. oo 6345570 P bieds et bl e
> - : ter qOn D . s iy, o o f ,
! lll]lﬂl;l"ll‘x"llli;“ andwiten [poweny [kl -5 ( i azer ent of all Kinds of telephones and allied appli-

ances. ()rder to-day or send for cutalogue.

Steel Dump Cars ¢ E ATO RS

RAILS TURNTABLES
. 6-124 Front Street, [ . 1220 Broadway, NEW YORK.
FACTORIES : | 5% 8 e "Streot " | BROOKLYN.  OFFICES:{ 220 Broadway, Ni Bldg.. PHILADELPHIA,

Rail chair, W. Johnston.
Ruail joint, E. B. Colyer...
Railway, D. F. Watson.
Railway carriages or wagons, coupling and
buffer for, W. Smith..
Railway ¢ ng structure, V
Leailway frog, West & Mulliga
Ladhwa (IIL’ .md ‘il;.'l]dl, Al \l thn
Lewaway
son

Railway G. M. Ervin.
Loattway M. Woodwerth. . U%4,3835
ahway tlt‘, m@tulllc, AV 0N Rnss h%-l 106
Itailway track alining bar, I. 1. Koelling. 1.84,.’.1..
Rain producing apparatus, W. I'. Wright. (-84 Ui'l
Rawmer, J. Carroll
Ragsp, L. Berger.
Reclining chair, 0. A.
Refractometer, Meyrowitz
Refrigerating, cor
paratus, J. I
Refrigerator dtt.uhmmn \\
Refuse burner, . W. \I(.l)d(ln ...........
Regulator. See Gas regulator.
Rein guard, H. G. Craig..
Rein helder, G. W. Palm
Revolver, D. B. Wesson.
Ring tray, F. W. Seidl..
Rock drill engine, P. H. R
Roller mill for crushing and
C. Wegerif
Rolling sheet metal, Keffer & Cushwi
Roofers, adjustable stl.ught edge and 100t
rest for, Shermun & Hartshorn........ (84,387
Rope tightening device, A. Pfund 684,305
Rotary engine, M. J. Robinson.... .
Rough rounding and channeling machine, C.
ISt O - P e e . 684,354
Ruler, parallel, D. T. Stokes. e GB4,005
Ruling wheel grinding and polishing ma-
chine, E. K. Ilora..................... 1»%4 362
Saliva receptacle, (. Hulsmann . 84,256
Sash lock, J. P. Geraghty....
Sash lock, S. G. Wellma
Sash lock and fastener, S. ellman.
Saw frame, buck, L. I. Elc))elbu"
Saw set, GloL. HOIt ... onoiesunns
Saw side dressing device, G. Glas:
Scaffold bracket, €. D. L‘:uuplwll . GR3,909
Scale, coin actuated, G. W. IIall . 84,060
Scale registering l)eum, r W
Screen, A. Taubert........

. 684,132

. 684,130

Seam for sewed articles, H. . 683,902
S

and all
Accessories |
Always in
Stock.

& Buc
lmg (llld fre

s, 148
683,041

. (M 928
L G83018
. 684,017

(84,206

. GR3,938
. 683,930

ancha .
Seams or joints in sheet metal cylinders,

making, E. G. E. I*folkes. 683,021

. oo . . . ® 0
Separator, B. B. Newman. . 384,088 S t f A B ]d Ed t
‘Service clamp, O. B. ‘\Iuellu 684,084 clen l lc merlca.n ul ln l lon
Sewing machine back rest lock, shou "
) T D S P 684,038
Sewing machine blind stitching attachment,
SRS W Baiment 110 COUNTRJOMES HE AMERICAN PEOPLE are notably a home- | TALKS WITH
Sewing machine, buttonhole, G. Hi GR4,241 .
Sewing wmaching, chain stitch, J. C. hpoce 'q i Roti00 ) lofv1;1g people. 'I‘he BuiLpinGg Eprrion ARCHITECTS
WL, B e s e e 6R3,932 . Sc1 1 1 1 3
Sewing machine feed mwmechanism, H. AL AND UPWARD 2 t_le bClentl.ﬁC Amell'lcan _IS deSlgned
TN Feryn S o B SN N0 oo o - 54,266 specially to stimulate ideas in regard to
Sewing machine, hat, II. A. Blanchard, o A b E s . B
i N ‘xl, 900, GR41T6 the building of the home and its interior treat-
Sewing machine, everseaming, . AL Blanch- o o " .
Al e R e G801 ment. The houses selected for illustration
: ‘ipping attachmo 5. 'C ’ : p : - RTISTI
Sew llgﬁmmp‘mm."f.lA'.pBl.".g. Jm(hm(“tbb 654,306 are as varied as possible in architectural stvle, A C
Sbadegidiustingand miolding mechaismie o COMPLETE in design, in cost, in locality, and in regard FURNISHINGS
Shade banger, vertically adjustabie, WAL " FLOOR PLANS | t; the materials from which they are con-
............................... .. 654,008 oail
Sheet metal edger, 8. M. Schmeltzer. L 683,996 structed. No one who contemplates building &
Shutter blind fastener, J. I’Echaux... L. GR4198 o 1 . =
Ehnmp, Jl C. SCTEeSON. ... o .;H.;,;slg a house should fail to subscribe for the BuiLp-
Skate, roller, P. Jassmann............ .. 684,260 N 3 . ~ A .
Ss‘kylighl or ventilating window, . Reiss.. 683,984 GREAT ING EprrioN. No arChlteCt or bunlder HOUSEHOLD
new from thoroughfares, apparatus for 71 H .
S TR T 084,052 should be without it. Both will find the NOTES

Snow treating and removing

W. & H. S. Farqubar..... e . m{ 051
soap suspender, D. JI. Allen...
Soda water tank, W. 8. Judd..
Soil tester and mulsher, A. Tha

PRIVATE ““Talks with Architects” suggestive and
HOUSES | ¢ great practical value. Special attention is

given to such details as attractive doors and -

Sound record, T. H. Macdonald . :
Sound records, device for making duplicate, S porches, gardens and gardening, mantelpieces,
A. N. Petit.............. il 4 . D
go“mg ll[)pﬂll;ltll\, seed, L. H. Brewer. STABLES household furmture, etc. "The floor plans are FOREIGN
pirometer, P. von Boeckmann............ 1 wi 1 g
Shonge” boidor” and soapdish, combined, 3 pulbllshed Iith evtery }éouse illustrated in our | ARCHITECTURE
3. SEEPDE it 84,003 columns. resent subscri S
Square, bevel, J. J. Green.. liK{i:iliT A subscribers L the. SCIEN
Stacker, pneumatic, J. B. Schuman GR3, 96 TIFIC AMERICAN, who are not familiar with ]
Starching machine, W. H. Rickey 184,101 . .
Stay, dress, L. L. Mayer (84,284 the BuiLpING EpirioN, would find this
3 4 a i F | t . .
Stean) B a0, A, B Oleni o 3200 INTERIORS monthly of the greatest possible interest asa [ LggAL NOTES
Steamn generator, R. M. Shaffer........... 386G 1 J =0
Stitehing machine, Ov%wge, Dabl & Dixon. " iamlly paper. Sample copies will be sent free
Storage battery, L. Lombard.:: sve ssas O pPres K K 1 3 v -
Stove, cooking, Heatherly & Maloney...... 1 e sub%crlbers ' those u 110 are not Sllb o
Stump or stone extractor. B. Marchand.. . 84,077 scribers should not fail to obtain a copy from
Subaqueous solids, apparatus for hydraulic- ART'ST'C -
gy, A1y transporting, Vivian & Wheeler.... 684,139 a newsdealer, or we shall be happy to forward
Suppository, . H. Murph) ... 684,085 . = . .
Swaaing mcling, Garloss & Gadigani oo 81216 GARDENS | a copy on receipt of 25 cents. Subscription BOOK REVIEWS

Switch.  See electriec conductor switch.
Switchboard system, multiple, (CH 1.

Seribner ... 684,315, 684,316
Tack or nail making machine, J. N. Gifford 684,364
Tape into edgings, machine for ﬂnvddmg, S

price. $2.50 per year.
2

IMUNN & CO., Publishers, | e

KOPS t it e . (83,946
Telt‘{{x-nl\'\l3 U{- other pole or po D i PATENTS Scientific American Office,
. ommons ...... o .. (84,044
Telephone exchange apparatus, C. E. Scrib- RELABT":ED.:II?G 361 Broadway, = = = New York. WITH OUR
MEE (oo wioiis 6560s S5%e o o o« oo o oo oo o5 S0 EED 684,317
Telephone exchange apparatus and circuit, u READERS
Grabe & Polinow SKY i 684,366
Telephone exchinge system, R
miCK™ . ... e - - - N
Telephone exchange system, & |
QUAarrie ....emeeiieiiiiaiiieeiiiaone [
(Continued on page 255) i
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Scientific

(L2

Metallurgy. Mining. Prespecting., Assayving.

Mineralogy. Etc.
AN UP-TO-DATE CATALOGUE.
JUST READY.

A classified Catalogue of Books on Metallury
Mining, (ﬁuan-ymg. &e.; Coal and Coal Mir
pecting; Mineralogy, Lithology. Petrogr: y; Geology;
;\rulyim, Assaying. Blow-Pipe Anal Explosives,
Blasting, Tunneling ; Surveying, Logaritbms, ctc. PPe-
troleum and Aspbalt; Fuels.

=

1€ The above cataloyue «md our large catalogue, Y2
(7R mes, 8vo., and ouwr other catalogues, the whole coverving
every branch of Scienceapplied to th rts, sent free to anij-
one in any part of the world who will furnish hix addiess.
HENRY CAREY BAIRD & CO.,
INDUSTRIALPUBLISHERS,BOOKSELLERS & IMPORTERS,
810 Walnut St., Philadelphia, Pa., U. S. A.

; Metal
Nz ; Pros-

Our students succeed because they use
I. C. 8. textboo! ks

Steam Engineering

A course in Steam Engineering enablin
dents to pass examinations and secure
positions. Includes operation of
and motors.

We teach by mail, Mechanic: al,Steam Llectrl—
cal, Civil and Mining Eng g and
Foundry Pract Mechanical Draw: ;
tecture; Plumbing; Sheet Metal W or}
istry; Ornamental Desum Lettering ;
keeping; Stenography: Tea(mng
Branches; Locomotiveé Running;
peutics,

‘When writing state subject in which interested.

stu-
tter
dynamos

300K~
Fnglish
Eléctrothera-

Internntlonnl Correspondence Schools, .
Box 942, Sceranton, Pa.

ELECTRICAL ENGINEERING £
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
¢«CAN | BECOME AN ELEC-
TRICAL ENGINEER ?”

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineering, Steam Engi-
neering, \Ie(_hanlcal )\awmg, at vour home n) un'ul
Iustitute indorsed A. Edison and other
ELEC KI(,AL F\'GIVEEI{ INSTIT U’l E,
Dept. A, 240.242 W. 25( St., l\eW \orl‘.

IS YOUR RAZOR SHA

It canbe always sharp if you use the PERO IIONE STROP,
the result of 20 years’ experience by an expert Chicago hmher
Indispensable for men who shave themselves. Lasts a lifetime
Soon pays‘for itself. Write for free circulars and testimonials.

J. . PERO, . B237 N. Clark Street, Chicago, 111

ENGINEERING

L TAUGHT BY

SPECIALISTS

The American School ¢f Correspondenee offers
ambitious people, who wish to make their leisure
coantribute to their intellectual growth, an oppor-
tunity to do systematic studying at home under
able teachers. {nslocnted 1n Beston, the home of
three of the foremost technical schools. The in-
structors are graduates of these schools, selected
or their experience and fitners. ‘I'he advanced
subjects areconducted by teachersin these school
The ceursesoffered are

Mechanical, Electrical, Locomotive,
Marme, Textile

ENGINEERING

Beatin%Ventilatxon and Plumbing,
echanical Drawing,
INCLUDING
Isometric, Perspective, Descriptive
Geometry, etc.
An excellent opportunity for private instruction

or review in Algebra, Geometry and Trigonometry,
the Natural Sciences, Mechanical Drawiugetc.

To demonstrate the high stan-

davd of instruction, every stu-

PREMIUM dentenrollzngbqforeNovzmbcr

15t will veceive @ complete sel of

OFFER o o Iustruction Papers, bound in

half morocco, forming an in-

valuable refevence library.

Large Hand-book giving full information es to

courses and terms may be had on application.
American School of Correspondence

(Chartered by the Commonwealth of Mass.)

Boston, Mass., U. S. A.

The Little Wonder

Vapor Arc Lamp. “MTrue and Truste

worthy,’”” Perfect in mechanical construc-
tion. ‘l'ests satisfactery.

AUTO-SELF CLEANER.
NO CHIMNEY T0O BREAK.

Aluminium shade. Pressure generation.
fect special mantels.

Per-
Powerful and brilliant.
Safety and economy assured. Usetul for all
ligchting purposes. Permiwvted by National
Board of Underwriters. Investigate before
ordering elsewhere. Liberal terms to jobbers
and agents. We also make lighting systems.

THE TURNER BRASS WORKS,
102 E. KINZIE ST., CHICAGO.

GEARS|NION WOR
MDD 5UPPLIESMI[Q]SDSo[C|L7\RK St: CHICAGU

CONTROL OF FIRE.—VALUABLE PA

per on fire extinguishment. SCIENTIFIC AMERICAN
SUPPLEMENT 11.34. Price 10 cents. For sale by
Munn & Co. and all newsdealers.

SUBMERGED

Electric Portable Propeller

F]

Applied to any boat in a
moment. Absolutely practi-
© cal. Noiseless, Odorless and
safe. Nothingto get out of
order or explode. Machinery
all being in propeller and
rudder, saves room in boat.
Easiest to operate. Auxiliary
power forsail-boat and house-
boats. Just the thing for
fishing and hunting. Enables
you to run noiselessly, steer
it and cast or troll same time.
Catalogue Free.

Submerged Electric
Motor Co., Box 6

Menomonie, Wisconsin

automatic 11ghtmg sys—
Lister .
system Slglldl I- /

Telephone stations,
tem for, F. L.
‘Telephone  sw ltdnng

684,274

| 684,280

Telephone s '\tom, clectric .

bleton ...ieiiieiniiiirieonrtsarananas 684,303
Telephone tem lockout device, AL Dure-

DI oo e o o o 5 i B s S st Stenkle o 684,202
Telephone transformer, 11. m,l»wuh, _

633,902 ta 683,954

Telephone trumk line signal, 10 M. Crane. (ES—},]EH
Tent, T, MetCall. oo ieiavess 68,086
Textile fabri i, W. 13 »
Thill coupling, J. L.

‘T'hill (-uupllng dla s
Thill or tongne suport, C.
Thread (mtm" die, Brown & Illmtl
Threshing nnu‘hinu feeder, A. Kuceu.

Reg

5 1,\4 18}
684,271

Tin for inclosing  prescrved luuvwxuna
toods, ote., AL W aconochic (reissue)
Tire atftaching wechanisni, W. Jennings. ..
l‘uv, eiastic, W. I'. Williams...... (84,1 {
. rubber, W, W, T vemwvorth 6N, 270
Pires for vehicle wheels, ote., ) 0
of, Milconnet & Perodeaud 684,050
Tires, lining pneumatic, J. Save .o, 108
Tires to vehicle wheels, apparatus for
plying rubber, Jo G Webh. l;\-} 146

Tobaceco machine, plug, G. I 1
Tobaceo pipe, 150 W, Wunch. ... 684,160
Toilet article, 15 Bick G84,172
Toy bridge, 1. A, Richter. (84,100
Track sanding attachment for double truck

niotor ca AW Tham oLoeaeeee el

Tam
Tripod or other similar sts
‘Trolley, G. II. Spaffor
Trolley construction, cle
Trolley guard, Inglis & Wilks.
Trolley switching device, F. W
‘I'rolley wbeel support, (J '10c]|telmdn
Trunk or box, . Buyten
Truss, hcrniul, C. Delorriers.
Truss, heruial, G, W. Bell.. ..
Tube cutter and expander, W.

Cantlon. ...

Tuning instrument, 1. B, Roscineramz. .....
Twine holder and lifter, combined, W. I1.

Etter
Twyer iron,

’1‘\11(-\\“1»1 for ]ulntlng Dbulletit

1 TIGI .« s s ele s 260 o
Uimb lld, cane, G. A. (7(‘]}..(‘1
Unicyele, D. F. Watson.

Vilve, T Richemund..

Valve, A. I, Smith. !
Valve bag, A. M. Bates . 683,806, 653,807
Valve bag, 1. C. W vodward. . 684,028, 684,029
Valve, dry pipe, J. 1L I)(’lb.\‘ 634,352
Valve gear, explosive engine,

DOULteVIlle ..o L. 684107
Valve indicator, gate, W. A. Chatham..... GR4,191
Valve mechanism, cut off, J. N. Ward. LGS, 148
Valve motion, duplex engine, C. C. \\nxth-

ington . 8R4,336
Valve, stop, W. I. Bradbury....... . 684,012
Vamp marking machine, J. K. 684,103
Vehicle brake, R. Lmue\' 684,250
Vehicle frames, spring mounting for mmm

J. I, BYers ...uuieeeeuiunerianaeninans 684,189
Vehicle  having  roller beallll"‘s, W

Brower ...eoeee-cosinsion
Vehicle, motor, A. Ialmros.

Vehicle, motur, A, C. Stewart
Vehicle, motor, A. A. Ilamerscblag...

Vehicle steering dppulutus C. R. Greuter
. H. O

Vehicle wheel, Meara.

Vending m(l(hme, M. Iofbeimet (-‘H, ’-W
Vest, L. Wetzler (reissue).......

Violin chin rest, 0. O. Olson.....

Vise, J. Goodrich..........co0euues

Voting machine, J. Blocher......

Wagon, dumping, II. Bitner, Sr.....

Wagon, dumping, I. N. Inks.......... = (‘\40(.4
Wagon, dumping, J. Blake . GR4,1T4
Wagon rack, convertible, . § '3?'44,1U”
Washer. Sec hottle washer.

Wausbing machine, G. A. Paddock.......... 683,974
Washing machine, clothes, W. 'l‘hurntml . 684,135
Water bag for the head, S. Rowe . 683,991
Water closet bowl counection, A. (384,196

Water heater, R. Schlnmberger . 6R3,995

Water whbeel, impact, I, 11, Cook . GR4,045
Web associating machine, R. T. Julmstou GR4,374
Weighing coal, weigh pan for, . IHolmes.. 684,251
Weighing machine, liquid, Mackey & Gilhert GRE,075H
Well casing swage, I, A, Garbutt......... h.‘H, HOH
Well drilling machine, J. W. Miller . ')"5401!'
Wheel, G. H. Spafford................... 684, 123

Whetstone making machine, Reitz et d] 85
Wooden box, G. J. Record............ . . 684,380
Wooden flexible mat for tloors, (. . 684,382
Wooden pipe, M. I, Wilcox......o.onnn . 684,156
Wooden wedges, machine for making, .

Bdel ..... . 683,018
Wrench, W. 8. 8 z. . 683,801
Wrench, F. P. Bates..... 684,037
Wrench, W. T. Hatten 684,222
Yoke center, neck, T. De La Marc......... 63,013

DESIGNS.
Bolt, R. J. McCartyi. . «.ooz &0 ks . dos Hoss sam
Bottle, W. H. Williams
Bottle, 0. M. Wolff ¢
Bottle case, H. V\onlen
Car step, J. H. Chamberlin.

Electric motor base 1xl.lte, Conkl 1
Fence post, J. W. Ulrey........cocvuuenunn.
Holdback loop and gumd J. P. Budd.

Horseshoe pad, F. S. Smith.................
Metal ware, stund:lr(l for solid or plated,
S. W. DBabbitt.. e -

Purse top or similar artic
Ring, J. F. Selmeier...............o....
Sewing machine cabinet,
Sprayer, I. C. Coin.................
Wagon end gate anti-rattler, L. Ward.

Washing machines, upper rubbing disk
A, A Casier .o.iioiiiiiiiieiiinii.
TRADE MARKS.
Brushes and band mirrors,
& Co. 00
Canvas f(lb
berg & ¢
Cleansing

preparation, S. A. Sjoo

1 novelties and apparat

mt burners,

& Mfg. Co.

Gustave \tl(kl«
N

Ilectr

Nov.
Furoiture,

1e, certain nmumed, Sare Mfg.

« Co
Medicines,

throat and lung, 1. . MHarrington ,179
Oil, illumminating, Signal 0il Co. 37,174
Remedies for eczema and kindred (llSP‘lS(‘S
Zemu-Cure Coo .. ....5 jwee aes s e mes 37,181
Remedy for rheumatism, B. Zaleski .. 37,180
Shirts, collars, cuffs, waists and shirtwaists,
Coon Bres. ... 37,170
Sugar, hard, American Sugar Refining Co.... 37,177

LABELS.

’

“Dental Chewing Gum, for
Bradford & Murray
“Mi-Perla,”” for cigars,

graphic Co.

chewing guin,

““Moose,”” for lager heer, A. von Cotzbausen..

“Pheasant Brand,”” for evaporated prunes,
Willamette Valley Prune Association . 8,722

‘‘Secord’s Menthol Tooth Powder,” for tooth
powder, F. R. L. Secord

PRINTS.

“A Wise Beginner,”’ for Welsbach lamps,
L P

8,725

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

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
g_vomz list. For terms and further particulars address

Munn & Co., 361 Broadway, New York,
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) The Onl b4
2: -303 and %—{Iammm'l :”:
Lo H eveating \V/
a  30-30 Caliber. Rifi. W
M Smokeless \y

6 Shooter. W
Ome Rifle for &
Large and W

Small Game.

AGENTS WANTED

BIC ACES—Our Famous
Pur!tx\l’x Water Still, a won-
derful invention—not a filter.
= 22,000 already sold. Demand
enormous. Kverybody buys.
Over the kitchen stove it fur-
a nishes plenty of distilled, aer-
ated drinking water, pure, de-
licious and safe. ()nlv method.
Distilled Water cures Dyspep-
sia, Stomach, Bowel, Kidney,
Bladder and Heart Troubles;
prevents fevers and sickness.

f- Write for Booklet. New
Plan, Terms, ete. FREE
Harrison Mfg., Co.,
237 Harrison Bldg., Cincinnati, 0.

> OXYGER INLET

D. HOLD‘-"\I
REAL ESTATE TRUST BLDG PHILA,, PA.

R

" ; goim B]}mk‘ W
P The Rifle of the 20th Century .. "
4‘: BAKyr & HAMILTON, San Fran- Write for New \.’
A\ cisco and Sacramenro. Cal. W
5“2 >acific Coast Agents. Catalogue A. \'/
2 SAVAGE ARMS CO., UTICA, N. Y., U.S. A, ¥
- W

SALESMENAND {A NON-STRETCHABLE ()%

L (S RIGHT.”

Mailed to any ad-
dress upon receipt
00. <end 26 cents for fob. %2.00 per dozen.
[\ DIANA CHAIN COMPANY., lmllmmpull-, Ind.
F RE E l’rmpecms for 1902, for “Architects’ and
Builders’ Magazine,” monthly $2 a year.

WM. T. COMSTOCK. Pub., 23 Warren St., New York.

Automobile Engine nusiess

After careful testing we offer to the
pubnc wnh comldence the

=, B, Compound l‘.nnm‘
I)lmenwmn\ of Cylinder are 25¢ and 5
in. x 4 in.stroke. Height of F,m.'me
21in. Base8x12in. Weight, Engine,
95 1bs. 3 crank shaft be(umus All
working bearings of bronze. Piston
rods of machinery steel. Air and
bmlm pumps connected from cross
head. Plain side valves. We also
build running gears and make parts.

Catalogue of Airchitectural, Scientific
and Technical Books.

scemo ICE MACHINES

- SEE FIRST PAGE

SHAEFFER, BUNCE & MARVIN, Lockport,

JUST PUBLISHED

Handbook on Petroleum

By CAPTAIN J. H. THOMSON
and BOYERTON REDWOOD....

LN

8vo, Cloth, $3.00 net. Postage 15 cents extra
A book for inspectors under 1T'be Petreleum Acts and
for those engaged in the storage, transport, distl'ibu-ﬁ

tion and industrial use of pretroleum and its products
and calcinm carbide. N

< SOLD BY ALL

PHILAD

FIFTH EDITION

Tables for the Determination

of Minerals
BY PHYSICAL PROPERTIES

BAscertamable with the aid of a few field instruments.

ased on the system of the late Professor Doctor Aibin
Weisbachb.

By DR. PERSIFOR FRAZER
Limp Leather, $2.00 net. Postage 7 cents extra
BOOKSELLERS %

J. B. LIPPINCOTT COMPANY, Publishers

ELPNHIA

GRAND PRIZE, PARIS,

HIGHEST AWARD POSSIBLE.

1900.

N OUTLINE

OF THE

'GOOD POINTS

TYPEWRITER.

ILLUSTRATED CATALOGUE FREE.

THE SMITH PREMIER TYPEWRITER CO.
SYRACUSE.N.Y US.A. P

MATCH FACTORY MACHINERY., W.
WILLIAMS, Mfr., 1001 Monadaock Bluck, Chicago, U. 8. A.

AGENTS.

and 1)hysman
Eugmeﬂ, lh'e“ ers’

MA-( T1K) S

lCE Bottle M ery. THE VILTER
MH} (,0.. &99 Clmton Stleet l\lllwaukee Wis.

R TRERESY Y -
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M[]DEI_ & EXPERIMENTAL WORK.

Inventionsdeveloped. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Frankiin Square. New York.

NEW DOMESTIC & mienict

SEWING MACHINES =cice

GENERAL OFFICES, 16 Exchange Place, New W York.

% H.P. BAS ENGINE CASTINGS

Materials and Blue Prirts. Write for Catalogue 9.
PARSKLL & WEED, 129-131 W. 3lst Street, \gew York

SHORTHAN BY MATIL. Pioneerhume course,

Catalogue and st Lesson Free.
Petts Shorihand College, Box 33, Williamsport Pa.

DICKERMAN’S
| DURABLE DESKS

Don’t buy wntil yow get owr catalogue—
100 pages of money saving values.
AMERICAN DESK & STOOL CO.. 33 Howard St., New York

PALMER Stauonary
and Marine Gasoline En-
gines and Launches, Motor
Wagon €ngines. Pumpmg
Engines.

= o - & Send for Cataloe,
PALMER BROS.,, - =~ MIANUS, CONN.
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dition. No less than twenty-six new species

almost as important. Many new glaciersan
were also explored.

work.
for many years.

Charles Knigbt, R. Swain Gifford, F. 8. Dellenbaugh, eto.;

AND 85 PHOTOGRAVURES

This remarkable work contains in popular form the results of the Harriman expe-
results in other branches of zotlogy.in botany, ornithology,
It is illustrated in the most lavish way. with reproduc-
tions in color of birds. animals, flowers, and landscapes by famous artists,

fine photogravures and all the other accompaniments of an elaborate art
It will unquestionably be the final authority on this region

Size, Tx10; pages, about 500; binding, cloth, decorated; illustrations, 40 in color, ‘45 pboto-
gravures, and 300 drawings from photowraphs and paintings by Louis Agassiz ¥

DOUBLEDAY, PAGE @ CO.,
34 Union Square, N. Y.

An Epoch-Making Work of Scientific Travel
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SIMPLICITY OF
CONSTRUCTION

1s one of the most striking and popular features of the
s WINTON
MOTOR
CARRIAGE

Everr partisinter-
changeable, every
detail is perfect
from the design to
thetinish. Nomore
elegant cgnvey-

r ance on the mar-
PRICE $1,200. ket. Swift, safe,
sure, economical. Hydro-Carbon System.

THE WINTON MOTOR CARRIAGE CO.,
486 Belden Street, Cleveland, Ohio, U. 8. A.
EASTERN DgproT, 150-152 East 58th Street, New York.

BEVEL GEARS (No Chain)

Enclosed Mechanism
Superior Workmanship
A Card Gets a Catalog

T

Century Motor £
Vehicle Co.

Syracuse, N. Y.

STEARNS STOOD THE TEST

394:3 MILES IN 32 HOURS 21 MINUTES

MU

New York to Buffalo Endurance Test
W

Model A, Runabout.
Mode! B, Dos-a-Dos.
Model C, Delivery Wa-
gon. Model D, Buggy
Top Runabout. Modei
E, Victoria Top Run-
about.
Prompt Deliveries.

Write for Catalog.

STEARNS STEAM CARRIAGE COMPANY,
Syracuse, N. Y.

OREST
3, 5, 7 H. P. MOTORS.

Sparking Plugs and Coils.

CREST MFG. CO.,
Cambridge, Mass,

Better an Red Lead

For making joints in gas pipes, steam pipes, water
s, compressed air pipes, and {Juttmg around gas-

d flanges, caps, hea,d]ers, bolts and nuts, nothing
xcels

Dixon’s
Pipe-Joint
GCompound.

Joints can be easily taken apart
after years of use even when the
pipes are rusted. Manufacturers,
machinists, engineers, contrac-
tors and gas com%ames freely use
and endorse it. Booklet free.

JOSErn DIXON CRUCIBLE CO.
Jersey City, N. J.

JESSQP'S STEE e
FOR TOOLS, SAWS- ETC.
WM JESSOP & SONS L'2 91 JOHN ST. NEW YORK

FRANK N. TANDY

General Marine Agent

31 STATE STREET, BOSTON, MASS.

Subscriptions now being received for the building
of four and five masted wooden schooners; also
for another seven masted steel schooner.

MOVING PICTURE MACHINES

il You can make BIG
f) STEREOPTIGONS o cgry Mt tutning
the Public. Nothing affords better opportuni-

ties for men with

small cspital. We

start you, furnishing

complete outfits and

explicit instructions

at a surprisingly low

cost. The Field s

Large comprisingthe

regular theater and

lecture circuit, also

- localfields in Church-

es, Public Schools, Lodges. and General Public Gatherings. Our
Entertninment; Snpply Catalogue and special offer fully explains
everything. Sent Fres. CHICAGO PROJECTING CO.,
8806 Dearborn Street, Chicago, Ills.

Dept. 166,

38 Bromfield St., BOSTON

817 Wyandoite St.,
KANSAS CITY, MO.

209 North 9th St..
ST. LOUlS, mo.

432 Diamond St..

PITTSBURGH, PA.

5 North Calvert St.,
. BALTIMORE, MD.

636 California St.,
SAN FRANCISCO, CAL.
‘We will save you from 10
to 50% on Typewriters of all makes. Send for Catalogue.

B. F. BARNES ————
ELEVEN-INCH SCREW
- £|CUTTING LATHE

For foot or power as
wanted, Has power
cross feed and com-
ound rest. A strictly
i rade. modern
sk us for print-

tool.
ed matter.

1@ B. F. BARNES
COMPANY,
Rockford, 111,

* GERE GASOLINE, ENGINES

CABIN~-OPEN BOATS

ENGINE CASTINGS. BD‘V; FRAMES
GEO.H.GERE YACH T iGncH Whs,
GRAND RAPIDS.MICHIGAN.

2 Battery Call
Telephones for

$4.50

Good for 608 feet

! Metallic Circuit.
)) 2 Generator Call

0) Telephones for $7.50

Good for 3 miles single Iron Wire.
‘¢ Batteries included.” Sent C. O. D. if $1.00 sent with order.

FARR & FARR, 119 W, Jackson Boulevard, CHICAGO.

NEW CAT FOR 4 STAMPS

((f
N

,- 3
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=24 glass. Send for Circulurs.

T F QUEEN & CoO.
Optical and Scientific Instru-
ment Works,

1010 Chestnut Street,
PHILADELPHIA, PA,

AGE TURRETS

for holding four or six tools, fitted to
any size Lathe, if a template of car-
riage and center is furnished. De-
signed to o onto cross slide in place
uf tool block. Single movement of
lever handle revolves and locks the
turret. Made in several different
styles for ordinary lathe tools and
1 round shank tools.

T Small Booklets on ** Twrrets”

il Sfurnished on application.

& SCOTT, DExTER MaINE, U. S. A.
[ | “ARE vou DEAF?

Thare is hearing for you in usiug!

[Wilson's Ear Drums

{common ~ Sense

Thousands testify to their benefit,
Physicians recommend them,
|1 ble, comfortable, safe. They|
Ifit in the ears. Beware of imita-

ijons. The WILSON is the genu-|
1e. Information and letters from
rs, free. Wilson Ear Drum Co.,
Trust Bldg., Louisville, Ky.

NEW ENGLAND WATCHES

Mauade for the
HVYWORLDIR®

Send for Booklets

BLUE FOR LADIES...
... RED FOR MEN

THE NEW ENCLAND WATCH CO,,
New York, Chicago,
37 Maiden Lane. 149 State Street.
San Francisco, Spreckels Buiiding.

NEW YORK: 59 Fifth Ave.

|

FORTUNES IN-RUBBER CULTURE!

e

A small Monthly
Investment will
bring Large and

Constantly In-

creasing Returns.

& %W

oo !
A RUBBER TREE

The investment of $2.50 each month for 48 months
ing income. As safe as an endowment,
purchaser. It is the Chiapas Rubber
that makes these assertions. Mr. L. 1. Bonestell, of B
man, Clay & Co., js the First Vice-President; Mr. Geo.

stock of the plantation. What sa:
discovered, nor probably ever will be.
proposition as growing wheat. The plantation of the
Mexico. Each share represents one acre. The Compan
from the nurseries and are in vigorous growth.,
pounds of rubber

You will be interested to learn how the Company is

63-65 CRoCKER BuILDING,
N. B.—The Company requires responsibte Agents

and with greater returns.
Planyation and Investment Companp of
resi

+& ASSURE YOURSELF AN INCOME FOR LIFE. 3

& ¥ B

No Speculation—

but a Solid Agri:

cultural Invest.

ment.
Look it up.
LR N

NINE MONTHS OLD.

will, in six years, produce a large and constantly increas-
Shares can be fully paid up if so desired by the
san Francisco, California, U. 8. A.,
onestell & Co,, is dent; Mr. L. S. Sherman, of Sher-
T. Hawley, of Hawley Bros., Second Vice-President. All

of them merchants of acknowledged sagacity and financial standing. T'hese men are large cash investors in the

er investment can be made than in the cultivation ot natural products with an
ever-increasing demand for them? The whole earth is being ransacked to supply rubber for countless uses. At
present the natural production of rubber is unequal 10 the increasing demand. No artiticial substitute has been
The cultivation of the rubber tree under intelligent direction isas safe a

Chiapas Rubber Plantation and Investment Company is

situated in the State of Chiapas, Department of Palenque. It consists of 24,000 acres of the best rubber lands in

cultivates. The income goes to the investor. The Com-

pany owns outright, and has paid for in eash all the land included in the plantation. In the nurseries of the
Company are 500,000 trees ready for transplantin%o There are now 60,600 rubber trees that have been transplanted

| trees are planted on each acre. The first yield will give?2to 3
er tree, five years after planting. Every year the yield will be larger. Look at the
quotations for crude rubber and figure results for yourself.

ew York

able to make these assertions so confidently. Send for

the profusely illustrated pamphlets giving minute information on all points.
CHIAPAS RUBBER PLANTATION AND INVESTMENT COMPANY,
SAN FRANCISCO, CALIFORNIA, U. S. A.

in all prosperous communities. Apply as above.

KEROSENE

and GAS Engine

burns KEROSENE
cheaper and safer than gaso-
ine. Automatie, simple, re-
liable No electric battery
or flame vsed. Perfectregu-
lation. Belted or directly
coupled to dynamo for elec-
tric lighting, charging stor-
age batteres, pumping and
all power purposes.
3 Send for Catalogue.

A. MIETZ,

128-138 Morr St., NEW YORK.
Markt&Co.,London,Hamourg, Paris

THE MIETZ & WEISS
P s

e

STEREOPTICONS and VIEWS
for Public Exhibitions, Church Entertainments
for illustrating sermons. Many sizes, all prices. Chanc
for men with little capital to make money. 260 page
catalogue free.

McALLISTER, Mfg. Optician, 49 Nassau Street, N. Y.

CHARTER ENGINE
USED

By ANy ONE
FOR ANY PURPOSE
FUEL—Gasoline, Gas, Distillate \&
Stationaries. Portables. Engines and
Pumps, Hoisters
Send _for Catalogue and Testimonials.
State Your Pouwer Needs

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

MR. BOOKKEEPER,

do you know what the Comp.
tometer is ! 1t costs you nothing
te find out. 1t will help you out
on that trial balance. Yt insures
E accuracy. is twice asrapid as the
best accountarnt and reiieves all
E nervous and mental strain.

Write for Pamphlet.
FELT & TARRANT MFG CO.
82-56 ILLINOIS ST.. EHICAGO.

1 Pay The

Will ship C. O. D. to

GUARANTEED TO BE

any station in the United States for

Freight_» $2 5

The “WILLARD STEEL RANGE”

Has 6 8-in.lids. oven 17x12x2], 15 gallon reservoir, large warming closet, duplex
grate, burns wood or coal, weigbs 400 1bs., lined throughout with asbestos.

AS REPRESENTED, Write for free descriptive

circulars and testimonials from parties in your section who are using one.

WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo.

Che ] ewri‘er chba Q N Ew BINOCU LAR_ 6 FOR MEN OF BRAINS
o :?&“:%:r.f&.!‘%ﬁ%ﬁ — il AT ‘GARS

-MADE AT KEY WEST—

These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest blends of Havana to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulars.

CORTEZ CIGAR CO., KEY WEST.

NN NN NI NN NSNS NSNS
Track aad Wagon or Stock Scales made.
Money. Lists Free. CHICAGO SCALE Co., Chicaga, 111,

Also 1000 useful articies, including Safes,
ﬁ??ﬁ??ﬁ?iﬁ??##?ﬁﬁm?ﬁi’%

q 1 Al varieues a1 10wWest prices.  Best Ilanroué
i [;H BS Sewing Machines, Bicyctes, Touls. etc. Save
SATISFACTION GUARANTEED.

Acetylene (jas (jeneration

PERFECTED.
‘Ol"r _’l'he ‘mparatus embodies en-

tirely new principles. Safe.
7es 5% gutomatic, simple to install
and operate. Next todaylight
in cost and quality. Any capacity from table
lamps to town plants. Also bigh grade * Cri-
terion” stereopticons.

J. B. COLT CO,,

*
%
Dept. S, 21 Barclay St., New York.
Bostou. Chicago. Philadelphia.
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Incandescent Gasoline Lights )

MOST LIGHT—1o00-candle-power from each |
lamp. LEAST COST—three cents per week per |
lamp for average use; fixtures, all kinds and [
styles, from 83.50 up. GREATEST CONVEN-
IENCE—use gasoline, with any good incandes- |
cent mantle. SLIGHTEST BOTHER —no |
wicks. no wires; hang from a hook or
stand on table. For HOUSES, HALLS,

HOMES.
Send for cata-
logue to

CANTON
INCANDESCENT LIGHT CO.,
Box N, Cantos, O.

T MNI Will Teach
4 0 G’R.A.P H Telegraghy 1
absolutely correct in the shortest possible|
tme at a total cost of four dollars. SRANS. |
= MITTER, Key and Sounder , Expert opera-
tor with you all the time  Circular free §
THE OMNIGRAPH MFG. CO. Dept 52,39 Cortlandt St., New ¥ork

TO ALL WHO SUFFER FROM

Spinal Deformities

85 per cent. cheaper than the old
metbhods. 100 per cent. better.
Weighs ounces where others
weigh pounds. For Men, Women
and Chiidren; none too young,
none too old to be cured,

We offer the only Scientific Appliance
ever invented for the relief and cure of
this unsightly condition ; cured Mr, P. B,
Sheldon, the inventor, of curvature of the
spine of 30 years’ standing.

Throw away the cumbersome
and expensive plastcr of paris
and sole leather jackets.

Our Appliance is light in weight, dur-
able, and so conforins to the body as not to
evidence that a rupport is worn, It is con-
structed on strictly  scientific anatomseal
principles, and 1s truly a godsend to all sufferers from spinal troublcs, male
or female, We also make Scientific Apphances for protruding abdomen,
weak back, stooping shoulders. Send for free booklet and letters from
Physiciats, Physical Instructors and those who know from experience of our
wonderful Appliances. Satisfaction guaranteed. Prices &4 to $25.

STEAMBURG, N. Y., February 9th, 1901,

After having worn the plaster of paris jackets, I can truthfully say
your appliauce is far more comfortable to wear. It corrects curvature
quite as well and fits the body so perfectly that no one would suspect I
was wearing one. You have my litelong gratitude and well wishes.

Ina Brooo.

& The glud” of paris jacket above mentioned weighed N (bs.

The Philo Burt Appliance put on n its pluce weighed 17 ounces—a
difference of 115 ounces.

THE PHILO BURT

69 Third Street,

The ““ Wolverine ”’ Three
Cylinder Gasoline Ma-
rine Engine.

The only reversing and self-
starting gasoiine engine on
the market, Lightest engine
for the power built. Practi-
cally no vibration. Absolute-
Iy safe. Single, double and
triple marine and stationary
motors from & to 30 H. P,
WOLVERINE

MOTOR WORKS,
Grand Rapids, Mich.

STEWARD'S WONDER

The Exponent of Hlghest Art in N
ACETYLENE BURNERS &bt ainosue c.
STATE LINE MFG. CO., Chattanooga, Tenn., U. 8. A.
107 Chambers St.. New York.

A NEW STUNT

A small ingenious tool for perforating checks, drafts,
orders, etc. Writing can’t be changed after using.
Cuts clean through the paper.
Made of finest tool sreel,
hifh]y nickeled.
gents make
big money
selling
them.
Sample
sent post
aid for
cents.

MF'G COo.
g umestown, N. Y.

ROTECTO

21 Broadway, New York,





