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ARMY ENGINEERS WILL BUILD PANAMA CANAL,

At the very time when the nation is looking for an
announcement from Washington that the contract for
the construction of the Panama Canal has been
awarded, somebody, or something, gives a sudden
twist to the kaleidoscope, the nation is informed that
there is to be no contract, that another commission is
to be. formed, and that the building of the canal is
placed in the hands of the army-engineers. Simultane-
ously comes the startling announcement that the chief
engineer, John Stevens, who not so very long ago went
down to the Isthmus apparently in a “do or die” atti-
tude of mind, has suddenly tendered hisg resignation.

At the present writing, the causes which prompted
Mr. Stevens’s desertion of this work, just when we all
thought that he had perfected an organization and was
ready to make some solid impression upon the vast
job of excavation, have not been officially made
known. We do not suppose it matters very much.to
the nation whether they are known or not. We could
have wished, for the credit of the great body of civil
engineers as a whole, that it had proved less difficult
to find an engineer of prominence who had sufficient
of the traditional professional spirit, to take hold of
this great national work and see it through, with less
concern for personal and private considerations and
more concern for the prestige of the great nation
which honors him by calling him to the work.

After the-experience that has been had with civilian
engineers, it is gratifying to. realize that the control
of the work has now been placed in the hands of mili-
tary men, with whom there will be no thought of ever
turning back until the job is completed. There is an
end of resignations, once and for all; for the military
man cannot desert the work if he would, and his pride
of place is such that he would not if-he could. The
SCIENTIFIC AMERICAN is on record as helieving that the
best results would have been secured by letting the
canal by contract under the supervision of a civil engi-
neer of wide, practical experience, the advantage of
letting by contract being that the large contractors
know exactly where the right classes of labor and the
particular force of skilled mechanics and foremen can
be found; that they have the plant, or a large portion
of italready in hand; and that they have back of them
long years of experience -in the handling of large
bodies of men in the execution of works of magnitude.
In professional ability, theoretical and executive, how-
ever, there is no finer body of engineers in the world
than those of the army. Through all the many decades
in which they have been planning and superintending
the construction of great national works, there is
scarcely an instance to be found of collusion between
the engineer and the contractors, and these few cases
have been visited with speedy and. condign punish-
ment. Under the army engineers, the work will be
executed with the highest professional intelligence,
with the thoroughness which characterizes all the
army engineer’s work, and with the most scrupulous
fidelity in the handling of the national finances. That
it may take somewhat longer than .if it were executed
under contract and civilian professi’onaj oversight is
probable; but the nation may at least have the satis-
faction of knowing that it has seen the last of these alt
too-frequent resignations and the frequent and demor-
alizing changes of base and policy which have so. de-
layed the progress of the canal.

_— el - —
SIDE-DOOR CARS AND RAPID TRANSIT.

In providing the equipment for the New York Sub-
way, there was one disastrous blunder committed,
from which the system has suffered from the first day
of its opening, and will continue to suffer as long as
the present cars are in use. We refer to the adoption
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of the obsolete and altogether inefficient end-door car—
absolutely the very worst type of car that could have
been selected for expeditious loading and unloading of
passengers. After building the roadbed of the most
solid and expensive construction, .equipping the cars
with motors capable of giving the trains an accelera-
tion of as high as 1.256 miles per hour per second, pro-
viding the most up-to-date system of signals, all with
a view to securing high speed and handling the big-
gest number of people possible within the shortest
time, the company have effectively undone much of
this costly work of preparation by using a car which
renders absolutely impossible the rapid unloading and
loading of passengers. It is the long delays, due to the
congestion at the doors of the cars at stations, and this
alone, that prevents the Subway from a more expediti-
ous handling of crowds during the rush hours of travel.

If some visiting engineer, let us say, from a distant
planet, with intelligence to comprehend mundane af-
fairs, were to be shown our Rapid Transit Subway, and
have it explained to him that its ultimate object was
to handle the greatest number of people in the least
possible time, he would be moved to astonishment, if
not to mirth and laughter, at the anomaly presented
by the splendid speed between stations and the ridicu-
lous and altogether unnecessary delay when the sta-
tions are reached.

The large sliding door at the center of each car, such
as is used on the Brooklyn Bridge and the Boston Ele-
vated Railways, is a partial solution; but the provision
of a separate door opposite each pair of transverse seats
is the only absolute solution. This system is indorsed
by fifty years of satisfactory experience in heavy sub-
urban travel in England and on the Continent. On the
multiple side-door system, each door has to discharge
only the few passengers seated on the pair of seats adja-
cent to it; and the writer has frequently seen a train
load of a thousand commuters emptied onto the plat-
form of a London station within a few seconds of the
arrival of the train. That the side-door car is suited
to American conditions has been proved by the success
of some of this type that have been built for the Illi-
nois Central Railroad. The sliding doors of the Illi-
nois Central cars are operated by the guards; but an
improvement on this method, designed to protect the
passenger from injury, is to be adopted on the new
tunnel cars to be used in the McAdoo system. All of
these are to be provided with center doors; and both
the end and center entrances are to be operated by
compressed air under the control of the guards at the
end of each car. The air pressure used to close the
door will be just sufficient to bring it shut, but not
sufficient to prevent a passenger stopping its progress
temporarily, should he not be clear of the entrance.
These tunnel cars will be a great advance upon those
in use in the present ‘Subway, particularly as they
are to be used in conjunction with separate loading
and unloadmg platforms; but we believe that the
tunnel ‘companies would add greatly to the carrying
capacity of their new line in the rush hours, would
they go one step further and adopt the system of sepa-
rate side doors to each pair of seats.

GOVERNMENT TEST OF SUBMARINES.

At the last session of Congress an act was passed
authorizing the Secretary of the Navy tq contract and
spend for submarine torpedo boats $1,000,000. A spe-
cial naval board has bheen appointed for the purpose
of handling the matter, and it has just completed the
regulations to govern the comparative test of such
vessels.

The trial course will be in Narragansett Bay, and
will be one mile in length. The relative capacities and
values of the competing vessels will be reached by
comparative tests, as the board has decided that it will
not be practicable to conduct all tests simultaneously.
The speed trials will be made under three conditions
of the contesting boats, viz., cruising, with all ballast
tanks empty; vessels not showing more than half of
the conning tower above water and ready for instant
diving; and in submerged condition, with the top of
the conning tower not less than ten feet below the sur-
face and the top of the observation masts at least three
feet above the surface. Three runs at maximum speed
will first be required, to be followed by five or six
runs back and forth at progressively reduced speeds,
to be determined by the trial board. The board will
take into consideration also the habitability df each
vessel, its constructiori, condition, and outfit at trial,
endurance, plans and specifications, strength and work-
manship, mining, countermining, sea trial, and torpedo
firing.

In the last named, the boat, carrying a full comple-
ment of torpedoes, must make a submerged run, dur-
ing which she shall discharge at a suitable target about
300 feet in length. The first torpedo must be fired
when the boat is at a distance of 2,500 yards from
the target. Such reloading as may be necessary must
be done while the vessel is submerged and - under way.
Observation of the target must be taken without com-
ing to surface except in the case of the last torpedo
fired.

MARCH 9, 1907.

NEW YORK CENTRAL SIX-TRACK SUBWAY.

The Rapid Transit Commission of this city and the
New York Central Railway Company have come to an
agreement as to the best disposition to be made of the
freight tracks of the company which extend down the
western shore line of Manhattan from Spuyten Duyvil
and along Eleventh Avenue and West Street to the
freight terminus on Beach Street. The railroad com-
pany has agreed to place its Eleventh Avenue line
underground and has arranged to abolish every grade
crossing along the North River water front from Spuy-
ten Duyvil, at the mouth of the Harlem River, to Sev-
enty-second Street, all to be done without expense to
the city. In return for this concession, the Rapid
Transit Commission has agreed to give the company a
six-track subway in Eleventh Avenue in place of the
two tracks it now operates on the surface, and to allow
the company to operate six tracks along the Hudson
River from Spuyten Duyvil to Seventy-second Street,
instead of the four tracks which it now has. The sub-
way will extend from Sixty-fifth Street south to Thir-
tieth Street.

Another most important question which is under in-
vestigation by the commission is the problem of traffic
south of Thirtieth Street; and it is likely that this
will be solved by the construction of a large elevated
structure along the entire shore line between West
Street and the water front which will be owned by the
city and leased to such railroads as care to make use
of it, ¢onnections being made to all piers and various
warehouses. In its report upon the subject the com-
mittee points out that so many large problems affect-
ing the lower section of Manhattan enter into the plan-
ning of this structure that further time must be given
for its consideration before a final report is made.

BRIDGING THE HUDSON RIVER,

It is merely a question of time and money when the
long-talked-of project of throwing a bridge across the
Hudson River between New- York and New Jersey will
be an accomplished fact; for the necessity of this
bridge has long existed and becomes more pressing
with the passing years. It is true that the urgency
for a steam railroad bridge disappeared, or rather was
temporarily relieved, when the Pennsylvania Railroad
Company and the Hudson Companies began the con-
struction of their six tunnels below the river. These
tunnels, however, will provide passage for steam rail-
roads only—or, to be more accurate, for electric railroad
traffic. They make no provision whatever for the vast
amount of vehicular traffic which now crosses by way
of the ferry boats between the opposite shores of the
river. This class of traffic grows larger every year,
and particularly during the past decade has it been in-
creased by the introduction of the automobile and the
desire of its owners to have access to the splendid

) highway system of New Jersey.

In recognition of the fact that the time is ripe for
once more agitating the question of bridging the Hud-
son, and that a work of this magnitude, being too
onerous for private enterprise, could best be put
through by the two States that would be benefited, a
committee was appointed to investigate the question,
select a site or sites, and determine the scope of the
enterprise, the distribution of responsibilities, and the
best. means of financing it. This committee has re-
cently reported to the legislature under the name of
the New York Interstate Bridge Commission. It recom-
mends the construction of three bridges, one across
the Hudson at some location between 14th and 72d
Streets, and two others to span the Kills which fiow
between Staten Island and New Jersey. The commis-
sion believes that the expense should be horne either
equally or in just proportion by the States of New
York and New Jersey. It further recommends that in
view of the large space needed for terminals, if they
were to include transcontinental trunk lines and pas-
senger and freight traffic, the bridge should be de-
signed primarily for vehicles, foot passengers, and
trolley lines, the trolley lines to include, however, a
high-power line crossing and connecting with all the
trunk lines in New Jersey. It is estimated that the
cost of the main Hudson River bridge would be not
less than $25,000,000 and might easily run to $35,000,
000; but we are of the opinion that these figures are
much too low and that a bridge of this magnitude
could scarcely be built for less than $45,000,000. The
cost of the two bridges connecting Staten Island with
the mainland would be about $500,000 each.

An American company is building for the Mexican
Central Railroad a number of oil-burning freight en-
gines of an unusual type. They are eight-coupled
engines with a leading pony truck. The boiler has
2,168 square feet of heating surface. The total weight
available for adhesion is about 110 tons, the ratio of
tractive effort to adhesive weight being 1 to 434. A
boiler pressure of 200 pounds to the square inch is
used. The fuel is crude petroleum, which is vaporized
by a steam jet, and deflected against a soapstone arch
in the firebox.
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ORSON DESAIX MUNN.

‘With the death of Mr. Orson Desaix Munn, there
has passed from our midst the last of the two origi-
nal founders of the SCIENTIFIC AMERICAN. For an
unbroken ‘period of sixty-two years this journal was
the object of the earnest zeal and close attention of
a life which, before its close, had stretched far beyond
the allotted three-score years and ten. His associates
recall with mournful interest that Mr. Munn was at
his desk as recently as February 15—the day preced-
ing the slight stroke of paralysis which, in spite of
a rally which gave hopes of his recovery, resulted in
his decease in the evening of February 28, in the
eighty-third year of his age. Like his partner, the
late Alfred Ely Beach, whose death was recorded in
these columns a little over eleven years ago, Mr. Munn
gave the whole of his attention to the interests of
this journal.

It was fitting that one whose name was to be so
intimately associated with the work of fostering and
chronicling the scientific and industrial develo;}ment
of his country during the most notable period of its
growth, should come of good American stock, whose
foundations were laid in the stirring days of the early
New England settlers. The first direct ancestor of the
deceased who.settled in America was
Benjamin Munn, who in 1637 removed

able man, very popular with inventors, who achieved a
notable success in fighting to a successful issue the
extension of the Morse telegraph patents. Apart from
the fact that the department thus inaugurated in the
sixty years of its life has been concerned in the secur-
ing of over 100,000 patents, it has formed the school
in which some of the most noted patent lawyers of
the day received their first training.

The next important step in the history of the firm
was the publicatiorr of the SCIENTIFIC AMERICAN SUP-
PLEMENT, whose raison d’ejre was found in the wish
to _déscribe and illustrate the mass of interesting ex-
hibits at the Centennial Exposition of 1876. The suc-
cess of the venture led to the decision to continue the
publication as a weekly review of the.scientific litera-
ture of the day, in which might be included articles
too long or. strictly technical for the more popular
tastes of the readers of. the .parent- paper. This was
followed a few years later by the publication of. La
AMERICA CIENTIFICA, designed to place the various
Spanish-speaking races of South America in touch with
the progress of science and the arts in the sister
northern republic. In 1885 the firm decided that, in
view of the large number of requests for information
on the subject of house building and furnishing and

try, he was essentially and by choice kind and gentle—
as keen in his sympathy with the unfortunate and
suffering as he was strong in his dislike of all the
forms and instruments of violence. His works of
philanthropy, public and private, have endeared his
name to the many who were the objects of his gener-
ous and unostentatious benevolence. His chosen means
of recreation showed his tastes to be essentially those
of a country gentleman. His winters were spent in
his town house in East Twenty-second Street, where
he had lived continuously for over fifty years; but he
always welcomed the coming of spring and the oppor-
tunity to return in the early summer to his charming
country home, ‘“The Terraces,” in Llewellyn Park,
Orange, N. J.

The deceased was one of the oldest members of -the
Union Club and a civil war member of the Union
League Club, both of this city. He belonged also to
the Merchants’ and Essex County Country Clubs, the
New England Society, and the Sons of the Revolution.

In 1849 Mr. Munn married Julia Augusta Allen. She
died on October 26, 1894. The surviving son, Charles
Allen Munn, and Frederick Converse Beach, son of
the laté Alfred Ely Beach, are the leading spirits in
the present company. An elder son, Henry Norcross
Munn, died a few years ago. His son,
who has just begun his career in the

from Hartford, Conn., to Springfield,
Mass., and subsequently was an active
participant in the Pequot war, haviﬁg
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SCIENTIFIC AMERICAN office, will pre-
serve the name which has been so long
associated with this publication, as

served under the leadership of Capt.
John Mason. From him was descended
Reuben Munn, who raised a campany
and marched to Cambridge at the time
of the Lexington alarm call. He
served under Gates during the cam-
paign resulting in the surrender of
Burgoyne, and finally attained the
rank of lieutenant colonel. Rice Munn,
who was born in 1776 and died in
1866, was the father of the subject of
the present memorial, and is described
as_exemplifying the sterling qualities
of the Puritan stock from which he
was descended—upright and honest in
his dealings, a true friend, a good
father and husband, and a man of
more than average ability. He mar-
ried Lavinia Shaw, and Orson Desaix
Munn, the youngest son of that union,
was born in Monson, Mass., June 11,
1824.

He was educated at Monson Acad-
emy, and after a brief business experi-
ence in his native town, young Munn
in the year 1846, -was induced by his
former schoolmate, Alfred Ely Beach,
to take a step which determined both
his future life residence and his future
life work. Young Mr. Beach, who was
employed on the staff of the New York
Sun, at that time owned by his father,
Moses Y. Beach, had learned that a
publication known as the SCIENTIFIC
AMERICAN was for sale, and asked Mr.
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he bears the name of his grandfather,

Orson Desaix Munn.

KITES IN LIFE-SAVING OPERATIONS.

The use of kites in life-saving opera-
tions at sea is attracting some atten-
tion in France, and a new system con-
sists in the combination of kites and
an improved floating device known as
“deviator.” Such a system has been
brought out quite recently by M. Jan-
sen, and a series of trials with the
apparatus, which were very successful,
was made in the last week of Febru-
ary. The trials took place at Royan,
on the coast of France, between the
shore and vessels, and they were made
in the following way: The steamer
“Yvonne,” gaging 300 tons, belonging
to the Société Centrale de Sauvetage,
was employed in the maneuveys, and
the object was to carry a tow-line to
it from the outer end of the Royan
jetty. During the tests the steamer
was constantly anchored at about 2,000
feet to the west of the fixed point
whence started the ‘“deviators” carry-
ing the tow-line. The wind was very
strong and blew from north-northwest
to northwest one-fourth west. Owing
to these conditions it was quite im-
possible to make connection from the
shore to the boat by the use of a kite
alone.
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As regards the kite which was

Munn to join him in the purchase of

let up and was fixed to the float, or

A

the property. A partnership was
formed, and the firm of Munn & Co.
established. An office was taken in

T
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deviator, so as to tow it, this is of the
Hargrave pattern of the two-cell
type. Attached to the deviator, it un-

derwent on the part of the latter a

the old Sun building at the corner of
Fulton and Nassau Streets, and the
knowledge and advice secured by such
close association with the great daily
proved invaluable to the young editors and publishers.
The first issue under the new firm appeared on July 23,
1846. '

In a period when the SCIENTIFIC AMERICAN was the
only journal in the United States devoted purely to
science and mechanics, it was inevitable that its edi-
tors should be brought into touch with the inventors
of the day, and one of the most frequent callers was
Elias Howe of sewing machine fame. This intercourse
naturally led to the establishment of a patent depart-
ment. The announcement of this policy, coming at
a time when the profession of the patent lawyer
was practically unknown, met with immediate re-
sponse, and marked the auspicious beginning of a prac-
tice which speedily necessitated the opening of a
Washington office, and ultimately grew to be the larg-
est of the kind in existence. The offices of the journal
soon became the center for the gathering of the most
noted inventors of the day, and here-the editors were
in constant intercourse with such men as Capt. John
Ericsson, Commodore Edwin A. Stevens, Capt. James
B. Eads, and Samuel F. B. Morse. Judge Mason, a
Commissioner of Patents of those days, on his retire-
ment from the Patent Office, became associated with
Munn & Co. in their patent department. He was an
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kindred subjects, the time was ripe for launching a
monthly journal, covering this field, and the first issue
of the Building Edition of the SCIENTIFIC AMERICAN
made its appearance accordingly. The success of this
venture justified the enlargement of the scope of the
publication, and in 1905 it was remodeled and pub-
lished in a new form under its present name of AMERI-
CAN HoMES AND GARDENS.

We have given this somewhat detailed sketch of the
growth of the enterprise that was started so modestly
some sixty years ago, for the reason that the history
of the firm is the history of the business life of the
late editor and proprietor. It was during the long and
cordial co-operation of the ever-growing staff of em-
ployees that the latter learned to look upon Mr. Munn
with warm regard and affection; and to this attitude of
personal interest, sympathy, and confidence, shown by
both members of the firm, is to be attributed the un-
usually prbtracted tenure of position by a large por-
tion of the present staff, whose term of service has, in
some cases, covered between thirty and forty years.

The keynote to the character of the deceased was
his benevolent optimism. Although, when occasion re-
quired, he could act with all the stern sense of justice
and righteous indignation of his New England ances-

A

tractive effort such that the ensemble
of the system succeeded in deviating
from the direction of the wind by
angles which varied between 60 and 70 degrees, ac-
cording to the needs of.the maneuver. At the end
of the operation the deviator arrived at the
point where the vessel was lying, and the line con-
necting the float to the kite covered the rigging of
the ship and was caught in th}\ latter. In the evo-
lutions made by M. Jansen’s new deviator, what is
to be noticed outside of the surety of direction is the
rapidity with which it makes its movement. Thus it
required only four minutes, chronometered by the offi-
cers delegated by the Life Saving Society, for the devi-
ator to cover the 500 meters separating the jetty from
the vessel, given a spz2ed of wind which exceeded 35
meters per second. In the experiments the apparatus
was handled by two members of the Société Francais
de Navigation Aerienne, M. Jansen, the inventor, who
looked after the regulation and trajectory of the float,

and M. Varilles, who steered the Hargrave kite.

The German exports of iron and steel last year rep-
resent a total of 3,666,278 tons, against 3,358,420 in
1905, an increase of 307,354 tons, or 9 per cent. The
excess of exports over imports amounted to 2,976,198
tons, against 2,981,425, a decrease of 5,227 tons, or
0.2 per cent.
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A HIGH-SPEED BAVARIAN LOUOMOTIVE.
BY WILLIAM MAYNER.
~The locomotive illustrated herewith was exhibited
at Niirnbefg; it was designed expressly for a normal
épeeq of 94 miles an hour. Judging from the previous
Tesuits obtained with the remarkable locomotives of
the samie builder, J. A. Maffei, of Munich, it is highly

Scientific American

fastest runs that had been made in Europe up to that
period. The new engines resemble somewhat the
4—4—46 Thuile locomotive of 1900. All the construc-
tive details are very fine; the work, in fact, approaches
as near to motor-car practice as is permissible in rail-
way engines.

The new high-speed engine has four cylinders, com-
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the engine has been geared up to less than 70 per cent.
There is one set only of valve gears for four valves,
and no interceptingvalve is introduced.

Bar frames have been employed for reasons of econ-
omy in weight. Incidentally these frames permit of
ready access to all working parts placed between them.
Even the coupling rod on the opposite side of the en-

A NEW HIGA=Srocy Bavarlan LOCUMOTIVE,

Cylinders, high-pressure and low.pressure, respectively, 16}§ inches and 24 inches by 257 inches ; driving wheels, diameter, 7 feet 554 inches ; boiler, internal diameter, b feet 674 inches; total heating surface,2,717 square feet ;
grate area, 50.5 square feet ; boiler pressure, 205.8 pounds ; total weight of engine, 92.6 tons; wheel base of engine, 38 feet 414 inches ; total length of engine and tender, 69 feet 4 inches ; capacity of tender, 8.8 tons

probable that this speed can be maintained and ex-
ceeded in practical trials. - It is quite another matter,
however, whether Bavarian State Railways are suited
for such abnormal velocities in ordinary service. Were
this so, we should have long since heard of extraordi-
narily high speeds in the south and west German
states. Already speeds of 90 miles per hour with a
train of 138 tons (car load) have been attained, on a
slightly rising gradient, by Maffei “Atlantic” type loco-
motives that were built for maximum speeds of only
7 miles per hour. Such engines were not in the high-
speed steam locomotive trials of March, 1904, but they
exceeded for speed and tractive power the results ob-
tained from other engines on the special Marienfelde
to Zossen line, and, in fact, accomplished some of the

of coal and 5,730 galtons of water.

pound, with the low-pressure outside as usual, and all
bolted together in one transverse line. There is one
driving axle only, and the driving mechanism is nearly
perfectly balanced. The small counterweights in the
driving and coupled wheels show to what extent the
revolving masses have been made self-balancing. The
fine proportions of the driving and coupling rods con-
tribute to the elimination of disturbing forces.

The piston valves are of large size, and have the
great length usual with double-ported distributors. At
each end of the low-pressure valves are two small
cylindrical valves connected with the expansion gear,
and these open when the cut-off exceeds 70 per cent
of piston stroke, as in starting, and thus admit high-
pressure steam to the low-pressure valve chests until

gine is also discernible through the driving wheels.

All parts of the engine presenting broad surfaces at
right angles to the engine have been clothed in such
way that they cleave the air, and reduce the head re-
sistance when traveling at high speed. Careful experi-
ments on the Continent and elsewhere have proved the
real saving of power thus realized. It may be added
here that the engine is of great length—45 feet 2
inches—with a height to the boiler center of about
9 feet, and a total height of 15 feet.

The high-pressure cylinders have a greater volume
than those of any other European locomotive, includ-
ing the new Belgian engines, but the boiler pressure of
the 4—4—4 engines has been reduced to 30 pounds less
than that of the most recent saturated-steam locomo-
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Length over all, 395 feet ; molded depth, 34 feet binches ; displacement, 10,000 tons ; deadweight cargo capacity, 7,500 tons ; height mainmast, step to truck, 183 feet ; totalsailarea, 40.617-8quare feet,

The Seven-Masted Steel Schooner & Thomas W. Lawson.” A Type of Vessel Which Has Displaced the Square-Rigged Ship.

THE PASSING OF AMERICAN SQUARE-RIGGED VESSELS.
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tives of the Bavarian railways. The ratio of volumes,
high-pressure to low-pressure cylinders, has, at the
same time, been decreased. The  driving wheels are
the largest that have yet been employed for four-cylin-
der compounds on the European continent.
pal object in the design is high speed with a light load,
for which the 32 tons maximum adhesive power will

The princi-
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ceased in the United States, but the future output will
not equal the loss through wreck, abandonment, and
cutting down into barges.”

The history of the square-rigger is inseparably inter-
woven with that of our country, and those who are
conversant with the career of this type of vessel, will
view its retirement with feelings of genuine regret.
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ings of regret that the rapid disappearance of these
vessels excites. Originally the craft ‘“which drew the
world together and spread the race apart,” they devel-
oped a type of seamen such as the world had never
seen, and which can never be duplicated under steam
navigation. '

Those competent to express an opinion, hold that

Copyrigit 1905 by H. H. Morrigon,

The English Ship ¢“Muskoka,” One of the Types of Vessel Charged with Running
the Regulation Square-Rigger Out of Business.

be fully adequate. Compounding and superheating are
introduced as contributing to this end, while the total
mechanical efficiency is increased at the cost of some
few tons of weight extra, which has, in large part,
been compensated for in the general design of the loco-
motive.

This engine, the first of a new series, was designed
and built by the firm of J. A. Maffei at the Eng-
lish Garden Works, near Munich.

Authorities all agree that it was the handsomest rig
of vessel that has ever engaged in traffic upon the
ocean. There was beauty in every curve of the famous
clippers that sped across the deep, and long before the
era of arrogant steam, they had carried our flag to
every seaport of the globe, and had given us a standing
among the nations of the world.

Sentimental reasons do not alone enter into the feel-

The Bark ¢ Coloma.” A Type Which Made Its Appearance Many Years Ago,
and May be Considered a Forerunner of the Modern Sailing Freighter.

there would be a serious national loss to safe naviga-
tion if the square-rigged fleet were allowed to die out
as rapidly as it seems destined to do under prevailing
conditions. The time will doubtless come when ship
training will not be deemed essential to the successful
navigation of an ocean steamer; but at the present
moment many cling to the idea that those in command
of steamships should have had preliminary schooling
on a . square-rigger. In other
countries, notably Germany, large

THE PASSING OF AMERICAN
SQUARE-RIGGED VESSELS,
BY JAMES J. M'CURDY.

That - the American square-
rigged sailing vessel is being
gradually forced from the ocean
highways, where it was long an
important factor in the world’s
carrying trade, has been apparent
for some time to those well versed
in maritime affairs. That the
conditions which have brought
about this result were likely to
continue, thus rendering the fu-
ture of this portion of our deep- |
sea merchant marine one of ex-
treme uncertainty, was also quite
well understood.

Yet few have realized that the
outlook for vessels of this type is
as serious as has been set forth
by the Commissioner of Naviga-
tion in his last annual report,
lately from the press.

Under the caption “Decline in
American Squarerigged Ship-
ping,” the commissioner” discusses
the situation at some length, and
places himself on record as of the
opinion that the existence of our
squarerigged fleet cannot under
present conditions extend beyond
the period of twenty years. The
statistics submitted in support of
this estimate seem 1logical and
convincing.

On June 30, 1894, there were
633 square-rigged vessels flying
the stars and stripes.: By June 30,
1904, the number had diminished
to 322, a decrease of 311, or 49+
per cent. This, too, in face of the
fact that by the annexation of Ha-
waii, 18 fine square-riggers were
added to our merchant marine.

A second consecutive year has
passed. without the building of
even one square-rigged vessel in
the United States,  something
never heard of before. As the
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steamship corporations keep in
reserve sailing vessels, where the
future officers of their steam fleets
can receive training.

It is quite the fashion at the
present time to p]acé the respon-
sibility for the decadence of
American sailing vessels entirely
upon the foreign ships that have

;, entered into competition with
L them; but this is only half a-
truth. It is a well-known fact

that these foreign ships can be
operated much more cheaply than
ours. Then, too, some are helped
by government bounties, as for
instance the French vessels,
which can sail around the world
in ballast and still make a profit.
Vessels of this character, placed
in competition with ours, neces-
sarily tend to depress freight
rates, and likewise secure consid-
erable business that would other-
wise go to American vessels. But
the fact remains that the foreign
squareriggers are having almost
as keen a struggle for existence
as our own. When foreign ship-
owners allow fine large vessels to
lie idle month after month in
American ports, rather than at-
tempt to run them at the ruinous
rates that have prevailed for the
past few years, it proves con-
clusively that the foreign own-
er of sail tonnage is not re-
ceiving much in the way of prof-
its. Many foreign vessels, in the
endeavor to keep in commission,
have left Puget Sound ports with
every cent of freight money
drawn in advance and expended
for loading and port charges,
with the discharging expenses a
dead loss to be borne at their
journey’s end. It was the foreign
owners of sail tonnage that en-
tered into an agreement not to
accept charters below a certain

commissioner tersely expresses it,
“the construction of square-rigged
vessels has probably not entirely

Barkentine ¢ Makeweli ’—a Cross Between a Ship and a Schooner.

THE PASSING OF AMERICAN SQUARE-RIGGED VESSELS,

figure, a movement that has had
a tendency to improve rates, but
to which American vessels have
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lent no assistance whatever. Steam tonnage and ves-
sels of the schooner type are largely accountable for
the retirement of the square-rigger, whether it be
American or foreign-built. The advantages of steam
need no enumeration here. Schooners have many
points of superiority over the square-rigger. They
make quick passages, are good carriers, and can take
on large deck-loads. They require but half as many
men as a ship-rigged craft, as their sails can all be
handled from the deck, and mestly with steam power.

Upon the Pacific coast the schooner is no ‘longer
merely a coaster, but has invaded the field formerly
held by the square-rigger. We find them taking car-
goes to China, Japan, Australia, South Africa, and even
to Atlantic ports. As they can run so economically,
they can make a profit on charters that would mean a
dead loss to a ship.

As the schooner can do the™#work of a square-rigger,
and do it at less expense, it stands to reason that those
wishing to increase their sail property will build fore-
and-afters instead of barks or ships. In like manner,
later on, if conditions justify, they will build steam-
ers in place of schooners.

The firm of Arthur Sewall, of Bath, Me., have en-
deavored for years to keep a fleet of square-riggers on
the high seas, but now, after building ships since 1823,
have announced that they will build no more. To-day,
their fleet flag, which has been a familiar sight in all
the great ports of the world for the last three-quarters
of a century, is rapidly disappearing, even as their
great shipbuilding plant is rusting to decay.

About sixteen years ago the Sewalls projected a fieet
of fine ships, to bear the names of southern rivers.
The ‘“Rappahannock” was the first constructed, fol-
lowed by the “Susquehanna,” “Shenandoah,” and
“Roanoke,” ranging in size from 2,700 to 3,500 gross
tons. Misfortune followed in their wakes, and of these
fine ships, only the “Shenandoah” remains. They made
but little money for their owners, but demonstrated
conclusively that under present conditions to build
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THE TELHARMONIUM—AN APPARATUS FOR THE ELEC-

TRICAL GENERATION AND TRANSMISSION OF MUSIC.

Dr. Thaddeus Cahill's system of generating music
at a central station in the form of electrical oscilla-
tions, and of transmitting these oscillations by means
of wires to any desired point, where they are rendered
audible by means of an ordinary telephone receiver or
a speaking arc, is now embodied in a working plant
situated in the heart of New York. Although this
apparatus constitutes but a portion of a plant that
may ultimately assume very remarkable dimensions,
and although it has limitations imposed by its size,
the results obtained are so promising, that many ap-
plications have been made by prospective subscrib-
ers for connection with the central station. When a
larger number of -generators and keyboards is in-
stalled, as they doubtless will be in due time, there is
no reason why the telharmonium, as the invention is
called, should not give the subscribers all the pleas-
ures of a full symphony orchestra whenever they wish
to enjoy them. At present very beautiful effects are
secured on a less elaborate scale, but in everw way
comparable with those of a good quintet. And several
additional keyboards now in building at Dr. Cahill’s
works at Holyoke, Mass., where the New York plant
was built, are nearing completion, and will probably be
in service at Broadway and Thirty-ninth Street in the
course of another month or two.

Perhaps the feature which most astonishes the tech-
nically uninformed man when Dr. Cahill’s invention is
first exhibited to him is the fact that music in the
ordinary sense of the word, in other words, rhythmic
vibrations of the air, is not produced at the central
station. The vibrant notes of the flute, mingled with
the clarinet or viol-like tones which are heard at the
receiving end of the wire, spring from no musical
instrument whatever. Nowhere is anything like a
telephone transmitter used, although the electrical
oscillations which are sent to the receiver and there
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Why this should be so becomes apparent from a con-
sideration of some simple principles in acoustics. If
a wire be stretched between two points 4 and B (see
the accompanying diagram) and plucked or struck, it
.will vibrate above and below the line 4, B and give
what is known as a fundamental tone. This funda-
mental tone is without distinctive musical character or
timbre, and would sound the same in all instruments,
so that one could not distinguish whether it came from
a violin or a piano. In addition to its fundamental
vibration between its points of attachment, the string
undergoes a series of sub-vibrations above and below
its own normal curve, which it will pass at certain
points, nodes, dividing it into equal parts. Thus in
the accompanying sketch, 4, C, B and A, D, B repre-
sent the fundamental vibrations, and A4, E, C, F, B,
the first sub-vibration intersecting the fundamental
vibration at the node €. Again, the string may vibrate
in three parts, four parts, five parts, etc. The effect
of the sub-vibrations is added to the effect of the
fundamental vibration, and their total effect is heard
in the distinctive quality or “tone color,” as it is called,
of the particular instrument played. The sub-vibra-
tions are known as the upper partials or overtones,
and generally speaking, they are harmonious with one
another and with the fundamental tone. That very
elusive and uncertain quality called timbre is depen-
dent entirely upon these overtones. By properly con-
trolling the blending of the overtones and the elemental
tones, it ought to be possible to imitate the characteris-
tic timbre of any musical instrument. This Dr. Cahill

has in a large meéasure succeeded in accomplishing.
“Tone mixing,” as this building up of harmonious
notes and chords is called, is effected in the telhar-
monium by superposing the simple or sinusoidal waves
of the alternators. By means of bus-bars the oscilla-
tions of the ground tones are all brought together in
one circuit, those of the first partials in another cir-
cuit, those of the second partials in a third circuit,
etc. The actual blending is done by passing the

more vessels of their kind would be folly.

The practice of dismantling old ships and turn-
ing them into towing barges has been in vogue for
some time, but converting stanch square-riggers
into schooners is a somewhat new idea. Neverthe-
less, it has been done in several instances upon the
Pacific coast with perfect success, and bids fair ta
become a general custom. Recently the “Snow and
Burgess,” an old State of Maine bark, was trans-"
formed into a five-masted schooner and has been
beating all her previous records, besides cutting
down her running expenses and increasing her
carrying capacity. The old ship “Invincible,”
built in Bath in 1873, has also been converted into
a schooner, and is again in commission after hav-
ing been laid up for an indefinite period.

Of the 298 square-riggers in commission June 30, -
1905, a large majority are in the hands of west-

various oscillations through a series of transform-
ers. In order to understand how a chord is
blended, we must begin at the keyboard. As soon
as the performer depresses his keys, the bus-bars
electrically superpose the ground tone -currents
_through the primaries of closed-iron magnetic cir-
cuit transformers, the secondaries of which are
joined in circuit with impedance rheostats govern-
ing the strength of the currents, which rheostats
are controlled from the keyboard by means of
stops. Similarly the bus-bars superpose the first,
second, third, and other desired partials in sepa-
rate circuits. The composite ground-tone and over-
tone oscillations thus produced in the secondaries
of the transformers are next passed through the
primaries of an open-iron magnetic circuit trans-
former, in the secondary circuit of which a cur-
rent is produced composed of all the ground tone

ern owners, and are operating upon the Pacific
coast. The lumber trade of the Pacific Northwest
offered some inducements to these vessels, and
some years ago a general exodus took place from
the congested Atlantic ports to the Pacific, where ready
employment was found as lumber carriers.

But now the time has come when even this trade is
being rapidly absorbed by steamers and schooners, and
to-day a number of these fine old vessels are loading
cargo for Atlantic ports, to be dismantled upon arrival
at their destinations, not many miles from where they
entered upon their careers years ago. Dismantling, or
conversion into schooners—such seems the fate of the
remainder of the square-rigger fleet.

It is doubtful if any plan could be devised whereby
the decadence of these vessels could be stayed. Any
scheme of subsidy that could be enacted would apply
to other forms of carriers-as well, and would not tend
to lessen the handicap,‘lunder which ships are laboring.
Nor does it seem prohable that circumstances will so
adjust themselves as to bring about a revival of this
class of shipping. '

The square-rigger has fulfilled its mission in the
world’s transportation system, and like the canoe of
the trader on inland watere, or the ox-team of the pio-
neer upon land, it seems destined to pass into history
as one of the utilities that,was good enough in its gen-
eration, but must now be superseded by those more in
keeping with modern requirements.

An aerial screw m‘@eﬁer working on a novel sys-
tem has been invented by Major Hoernes, an aeronaut,
says the Cologne Gazette. In his new contrivance the
inventor takes advantape of the fact that the screw
to be used in air has a wholly different medium to
encounter than the ship’s propeller, working in water,
since air is capable of compression. He has, there-
fore, made use of a screw which is driven in a series
of impulses, and not at one continuous speed, as is
usually the case. He effects this by means of a system
of screws, which not only revolve round their own
axes, but also rotate round a common axis, planet
faghion. The screw is thus driven alternately fast
and slow.

‘Diagram Showing Eff'ect of the Upper Partials in Modifying

the Fundamental Tone.

translated into audible vibrations are quite like those
set up in an ordinary telephone circuit, except that
they are enormously more powerful.

Briefly summed up, Dr. Cahill’s wonderful invention
consists in generating electrical oscillations corre-
sponding in period with the acoustic vibrations of the
various elemental tones desired, in synthesizing from
these electrical vibrations the different notes and
chords required, and in rendering the synthesized elec-
trical vibrations audible by a translating device.

In the New York plant the electrical vibrations are
produced by 144 alternating dynamos of the inductor
type, having frequencies that vary from 40 to 4,000
cycles. These alternators are arranged in eight sec-
tions or panels, each inductor being mounted on an
11-inch steel shaft. One inductor dynamo is used for
each note of the musical scale, each generator produc-
ing as many electrical vibrations per second as there
are aerial vibrations in that note of the musical scale
for which it stands. The fixed or stator part of each
dynamo carries both the field and armaturé windings;
the rotors are carried on shafts geared together, the
number of teeth (pole pieces) on the gear wheels cor-

responding with the number of frequencies to be ob-

tained. Because the rotors are geared together, the
frequencies are fixed and tuning is unnecessary. The
alternators are controlled each by a key in a keyboard
upon which the musician plays. Each key serves to
make and break the main circuit from seven alterna-
tors, not directly, but through the medium of plunger
relay magnets wound with layers of enameled wire.
Only feeble and harmless currents are needed to con-
trol the relay magnets, by which the task of making
and breaking the currents from the main circuits is
really performed. No appreciable time elapses between
the depression of a key and .the closing of a main
alternating circuit, so that the keyboard is as respon-
sive and sensitive as that of a piano. The elemental
notes generated by the .144 dynamos cannot alone be
used to produce the most pleasing musical effects.

and overtone frequencies of the particular chord

under consideration. This secondary current is in
+ turn passed through the primary of an air-core

transformer, and the resultant secondary current
is converted by telephone receivers or speaking arcs
into the musical chord desired.

In order to listen to this musical chord, the tele-
phone receiver is not held to the ear. It would be
bad for the ear if it were, when a loud note is
sounded. The current of the receiver is literally thou-
sands, and at times millions of times stronger, meas.-
ured in watts, than those to which an ordinary tele-
phone receiver responds. Whereas less than six ten-
millionths of an ampere are sufficient to produce a
response from an ordinary telephone receiver, a cur-
rent of an ampere is sometimes used in the Cahill sys-
tem for an instant when loud tones are produced.

The composition or quality of a note or chord is
~controlled by eight rheostats called stops. By skill-
ful manipulation of the stop rheostats, it is possible to
obtain very accurate imitations of the wood-winds and
several other orchestral instruments. Imitation, how-
ever, is hardly the right word; for the notes are built
up of exactly the same components as the tones which
come from the real instruments. Furthermore, beauti-
ful effects are obtained that cannot be produced on
any existing instrument. These stop rheostats control
merely the timbre or quality of the music produced.
Fluctuations in volume are produced by “expression
rheostats.” Both stop and expression rheostats are
constituted by impedance coils, differing however in
mechanical construction. The stop rheostats are
manipulated very much like the stops of an organ,
and the expression rheostats like the swell. Unlike an
organ swell, however, the expression rheostats are
used not only for producing captivating crescendos
and diminuendos of individual notes and chords, but
also in reproducing the peculiar singing tremolo of the
violin- and ’cello.

The rather complex system of transformers described
serves not merely to blend partials with ground tones,
but also to purify the vibrations corresponding with
the different sets of partials by purging them of their
harsher components. The air core transformers, fur-
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thermore, permit the selection of voltages according to
the resistance which the final current will encounter.

Inasmuch as each keyboard controls ground-tone
and overtone mixing devices, it is possible to produce
notes of the same timbre or of different timbres. Ex-
cellent orchestral effects can, therefore, be obtained
by causing the one keyboard to sound wind instru-
ments, such as oboes, flutes, clarinets, or horns, and
the other to sound the tones of the violin or other
stringed instruments.

From this necessarily cursory consideration of the
telharmonium, it is evident that the music is initiated
as electrical vibrations, distributed in the form of
electricity, and finally converted into aerial vibrations
at a thousand different places separated hundreds of
miles, it may be. No musical instruments in the sense
in which we understand the word are used. Not a
string, reed, or pipe is anywhere to be found. The
vibrations produced by the performers’ playing are
wholly electrical, and not until they reach the tele-
phone receiver can they be heard. The telephone re-
ceiver acts for us as a kind of electrical ear to hear
oscillations to which our own ears are insensitive.

‘When Mark T'wain heard the telharmonium, he fanci-
fully suggested that the military parade of the future
would be a more beautifully rhythmic procession than
our present pageants. The usual military bands head-
ing the various regiments and playing marches, not
in unison, although the same in time, will give place
to musical arcs disposed along the line of march, all
crashing out their strains in perfect time. The
soldiers who will march in that future parade will all
hear the blare of invisible electrical trumpets and
horns at the same moment; they will all raise their
left feet at exactly the same instant, just as if they
were but one company.

So far as the capabilities of the telharmonium are
concerned, it may be stated that the New York installa-
tion is able to supply ten thousan'd subscribers, or
more, with music of moderate volume at widely remote
places. The very remarkable and rapid development
of the invention has been thus eloquently set forth by
Prof. A. S. McAllister in an article published in the
Electrical World:

“From Hero, who first proposed to utilize the motive
power of steam, to Watt’s first successful engine, was
almost two thousand years. And between the proposal
of Hero and the accomplishment of Watt many invent-
ors in different countries made ineffective attempts to
attain the goal desired. From Huyghens’s proposal of
an explosive motor to Otto’s successful machine two
centuries elapsed, with scores of patents in the differ-
ent countries of Europe. So from Sir Humphry Davy’s
experimental arc to the Brush and Edison arc lighting
machines;- three-quarters of a century elapsed, during
which scores of inventors in different countries endeav-
ored to solve the problem in vain. Similar remarks
apply to the progress of most great inventions, electri-
cal and mechanical. But the process of producing
music from dynamos has been carried from the first
conception to the successful working machine by one
man—Thaddeus Cahill—in a few years. And when
one hears the plant at Thirty-ninth Street and Broad-
way, with its musical tones already equaling, if not
surpassing, the instruments of the orchestra, one won-
ders what cannot be expected in a few years to come
when the inventor will have had time to do his best,
and when his work in all its details will be known-to
the world and open to improvement by others, and
when musicians will have learned to use the new pow-

_ers which electricity is placing at their command.
Clearly the world has, through the wonderful powers
of the electrical forces and the skillful use made of
them by Dr. Cahill, a new music, a music which can
be produced in many thousand places simultaneously,
and which in its very infancy seems destined to sur-
pass in sympathy and responsiveness—in artistic
worth—the existing music of pipe and string, the evo-
lution of many centuries.”

—— O —
Official Meteorological Summary, New York, N. Y,
February, 190%7.

Atmospheric pressure: Highest, 30.77; lowest, 29.62;
mean, 30.10. Temperature: Highest, 44; date, 14th;
lowest, 1; date, 12th; mean of warmest day, 38; date,
2d; coolest day, 8; date, 12th; mean of maximum for
the month, 31.7; mean of minimum, 17.1; absolute
mean, 24.4; normal, 30.6; deficiency compared with
mean of 37 years, —6.2. Warmest mean temperature
of February, 40, in 1890. Coldest mean, 23, in 1875
and 1885. Absolute maximum and minimum of this
month for 37 years, 69 and —6. Average daily de-
ficiency since January 1, —2.1. Precipitation, 2.52;
greatest in 24 hours, 1.07; date, 4th and 5th; average
of this month for 37 years, 3.74. Deficiency, —1.22;
deficiency since January 1, —1.72. Greatest precipi-
tation, 7.81, in 1893; least, 0.82, in 1895. Snowfall,
20.3; Wind: Prevailing direction, N. W.; total move-
ment, 9.357 miles; average hourly velocity, 13.9 miles;
maximum velocity, 48 miles per hour. Weather: Clear
days, 9; partly cloudy, 11; cloudy, 8. Fog, 2d. The
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temperature of December was 1.3 below, January 1.7
above, and February 6.2 below normal; an average of
1.93 degrees below normal for the winter. The total
precipitation for the winter had a deficiency of 1.59
inches.
—_— et —
Henri Moissan.

With the death of Prof. Henri Moissan on February
24, the world lost one of the greatest of modern chem-
ists, certainly one of the best known. Among the
latest of the many honors which Prof. Moissan bore
was the Nobel vrize for contributions to science and
chemistry, awarded last December for his famous ex-
periments in the isolation of fluorine and his re-
searches inteo its nature, and for his application of
the electric furnace to scientific uses. Like the achieve-
ments of the Curies, much of Moissan’s work was
spectacular in the extreme, though never unworthily
so. Among his best known experiments, and one
which made his name familiar to practically all the
civilized world, was the formation of artificial dia-
monds in the electric furnace in 1893. The great
chemist was remarkable for the unselfish nature of
his work. Had he patented his discoveries, he would
doubtless have been enormously wealthy; but he gave
all he learned to the sum of human knowledge freely
and ungrudgingly. While his discoveries were almost
uniformly without financial benefit to himself, he
vastly assisted commerce and trade, and added to the
wealth of the nations by teaching new applications
of modern chemistry to the industries.

Henri Moissan was born at Paris on September 28,
1852. He obtained Iis education principally at the
Museum of Natural History in Paris, and subsequently
at the School of Pharmacy. For four years, until
1883, he taught at the Higher School of Pharmacy, and
later, in 1886, he became professor of toxicology at
this institution. In the following year he isolated
and liquefied fluorine, and for this achievement, to-
gether with his investigations into the nature of the
element, he won the Lacaze prize from the Academy of
Sciences. " In 1889 he took the chair of mineral chem-
istry in the School of Pharmacy, and there conducted
his important and far-reaching experiments with the
electric furnace. In 1892 he carried out a series of
investigations which rendered the manufacture of
acetylene practicable and commercially profitable. His
was the discovery that calcium carbide results from
the fusion of carbon and lime in the electric furnace,
and that from the former acetylene gas can be liberated
without difficulty. In the following year Prof. Moissan
performed his sensational experiments in the manu-
facture of artificial diamonds. He melted iron in the
electric furnace and saturated it with carbon, the fur-
nace being at a temperature of over- 4,000 -deg. C., that
is, more than 7,200 deg. F. At this high temperature
the furnace was plunged inte cold water, and the re-
sulting ingot was subsequently attacked with hot aqua
regia; this agent dissolved the iron and laid bare the
diamonds. It will be remembered, however, that these
diamonds were usually too minute in size for practical
use, but they were genuine, being pure crystals of
carbon.

The Current Supplement.

The opening article of the current SUPPLEMENT, No.
1627, is the second installment on the manufacture of
gas, begun in the last number. The present install-
mént deals with the manufacture of water-gas. Mr.
C. W. Parmelee’s paper on the technology and uses of
peat is continued. The treatise on corn-harvesting ma-
chinery is continued, by Mr. C. J. C. Zintheo in a sec-
ond installment. Much curious information is con-
tained in an interesting article entitled “Swindling
Alchemists of Bygone Days.” Minor articles of in-
terest are those entitled “What Demands Are We to
Make on a Serviceable Preserve Glass?” ‘“Transplanta-
tion in Surgery,” “Old and New Theories of Lightning
Conductors,” “The Channel Tunnel”” The paper on
the advantages and applications of the electric drive
by Prof. F. B. Crocker and M. R. Arendt is concluded.
Most important is a discussion of apparatus and meth-
ods of distilling alcohol.

OB
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Portable Rotary Converter Substations.

The Illinois traction system, which has under con-
struction several connecting lines of 40 or more miles
in length, has found that portable rotary converter
substations are quite useful at the time of first open-
ing mnew lines. This company has five such sub-
stations, each consisting of a substantially-built box
car carrying one 300-kilowatt rotary converter, to-
‘gether with transformers and switching apparatus.
According to the Electric Railway Review, when a
new line is to be opened, one of these sub-stations is
set off on a temporary side track and a short pole,
with standard high-tension cross-arms and insulators,
is erected close to the end of the car. In this way
the three-phase transmission wires may be brought to
the high-tension disconnecting switches in the car.
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The Vagaries ot Railway Time Tables,
To the Editor of the SCIENTIFIC AMERICAN:

If the subject is of sufficient importance, kindly
allow me space to draw the attention of your readers
to what appears to me a misuse of the 24-hour system
of time, as given in many railroad time bills.

It is not unusual to find something like the follow-
ing:

“This time bill will take effect at 24:01 on Saturday,
February 16 When does that minute arrive? This
being written at 15 o’clock on Friday, the 15th, nine
hours from now will be 24 o’clock on Friday, the 15th,
and the day and date is ended.

Now the notice of change in time bill given above
is probably intended to take effect at one minute after
midnight to-night. Certainly the one minute belongs
to date 16th, but not the hour 24; because 24 o’clock
on Saturday, the 16th, does not arrive until to-morrow
night, and we have the hour belonging to one date
and minute belonging to another used together.

It seems to me that when 24 o’clock arrives, the
date and day términate. Any time desired to be
noted up to 1 o’clock following should be expressed as
0:01, 0:05, etc, and the notice first mentioned would
read: ‘“This time bill will take effect at 0:01 on Sat-
urday, February 16.”

I have spoken to different railroad managers and
superintendents on the subject, but so far have failed
to find any to admit the error which I have endeav-
ored to explain. H. W. D. ArmsTRoNe, M.C.S.C.E.

Saskatoon, Canada, February 15, 1907.

Tree Moss and Rranches as Compasses.
To the Editor of the SCIENTIFIC AMERICAN:

Some time ago an article appeared in your paper—
I do not now recall the writer’s name—in which he
denied the saying, or rather belief held by many, that
the limb growth of trees and the growth of mosses at
the base of tree trunks indicate, in a general way, the
cardinal points of the compass; and cited in support
of his statement, that extensive observations made by
him in the forest districts of Kentucky, Tennessee, and
I think he included Georgia, proved to his satisfaction
that such was not the case.

I have been looking for some reply to this article,
but as none has appeared, I venture a word or two.

That the growth of limbs and moss does indicate a
general north and south line, is a fact not disputed by
those who follow the trackless wilderness as hunters,
trappers, explorers, or ‘cruisers,” and is used by all
true woodsmen as a successful guide in cases of emerg-
ency. This condition of growth does not apply to all
sections of the country, hence we are not surprised
that the writer of the article referred to failed to find
this condition in the forests of Tennessee, Kentucky,
or Georgia; but it does apply to the immense timbered
district of the North, and here is where the saying
originated. This condition of growth will not be found
in cut-over or second-growth timber lands, but pre-
vailed in the original pine, fir, and hemlock forests of
Maine, Vermont, New York, Pennsylvania, Canada,
and elsewhere in the forest districts east of the Missis-
sippi and nortti of say latitude 42; and there still
remain large tracts of timbered country, untouched by
the lumberman’s aXx, where those who can read the
signs of the woods have a sure guide to general direc-
tion in case of meed. In northern Minnesota and
Michigan this and other methods peculiar to woodcraft
have been used over districts of high magnetic dis-
turbance, where the compass is as likely to point west,
east, or south as it is to point north.

It may be interesting to note some of the methods
uged by those accustomed to the woods to ascertain
general direction in cases of emergency. First we have
the growth of limbs and moss. This does not apply
to every tree, but does in a general way, and to these
generalities the woodsman’s eye is trained, and he
sees in the same general way, that the longest, largest,
and greatest number of limbs grow on the southerly
side of the trees; that the moss is ‘more profuse on the

. northerly side and grows to a point, while on the

southerly side, if it grows up on the trunk, it is not as
high and is rounded at the point of highest growth.
He will also find that the bark is thicker on the north-
erly side, and on pine and hemlock is rougher and
more deeply corrugated. The woodsman always car-
ries a watch, and when his compass fails and the signs
of the woods are not plain, he points the hour hand of
his watch toward the sun, and takes a line half-way
between the sun and twelve on his watch as the south.
If the sun is obscured, and he is unable to determine
its position, he is still not without resource, for he
places the point of his pocket-knife blade on his thumb
and holds it in a vertical position, and if he does not
perceive a shadow a slight rotatory movement of the
knife will produce it, then with his watch he finds
the north and south line as before, and goes on his
way rejoicing. HeNRY S. ELY.
Duluth, Minn., January 18, 1907.
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THE OPIUM INDUSTRY.

It is doubtful whether there is a more valuable rem-
edy than opium in the materia medica. Contrary to
the usual belief of the layman, opium and its chief
constituent derivatives, codeine, morphine, apomor-
‘phine, and heroin, are not used for an@sthetic purposes
alone; opium possesses medicinal properties which are
cf inestimable value in many diseases. It is almost
trite to cite opium as an example of how abuse can
convert a valuable and beneficial agent into a destruc-
tive power of the most degrading nature. This is un-
doubtedly truer of opium in the case of the Western
races than in that of the Oriental ones; and it is
claimed that the smoking of the drug, as practised
moderately by the Chinese in comfortable circum-
stances, has not materially affected them, especially
in respect to longevity; but the immoderate use of
opium is most destructive even to the Chinese or Ma-
lays of the poorer classes, who are not constitutionally
so well able to resist the
terrible inroads of the
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poppy, though the latter appellation is really appropri-
ate to one of its varieties alone. All varieties of the
poppy are capable of producing opium, though the
quantity and quality of that from certain kinds is
very much inferior to that from others, particularly
the variety mentioned above. The plant was discov-
ered probably by the Arabs, and carried from Arabia
over large portions of the globe. It is now found
throughout the south and middle of Europe, in Great
Britain; and the United States, principally as a garden
plant. In India its cultivation for opium is carried on
in various parts of the country, as much as a ‘million
acres being under cultivation for this purpose. But the
chief opium district is a large tract on the Ganges in
Bengal, and the accompanying illustrations are of
various phases of the industry as carried on in an
opium factory in Patna. For the profitable cultivation
a rich soil is requisite, and in India the fields are
usually located in the neighborhood of villages, where
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number of perpendicular wounds in each poppy head,
care being taken not to penetrate the cavity, by means
of a small four or five pronged iron instrument called
a nushtur. The incising is always performed in the
afternoon, and early on the following morning the
milky juice which has exuded from the cuts-is gath-
ered by scraping it off with a small trowel-like scoop,
called a sittooha. The gatherer places the juice in an
earthen vessel, called a kurrace, and lets it ‘stand, stir-
ring it occasionally for a period of several weeks, until
the collector for the opium factory visits his village,
and the opium is weighed, graded, and purchased.
The compound of the opium factory contains many
hundred earthen jars of crude opium, which has been
freed by hand of larger impurities, each jar contaln-
ing one maund or nearly 82 pounds, and all separated
into lots of a hundred jars. After a rigorous examina-
tion by the superintendent, the jars are carried by
native workers to a large room containing a number
of stone cisterns or vats
witly walls raised about

drug upon the system and
the mind.

In the very oldest rec-
ords of the Arabs we find
mention of the poppy, and
proof that the use of the
juice of the plant is one of
the most ancient of prac-
tices. At first opium was
undoubtedly wused as a
medicine alone. Theo-
phrastus was familiar with
it, and Dioscorides, as

AL T H LT LT

five feet above the floor,
and with narrow passages
between every three or
four vats. The vats each
hold 2,100 maunds, or over
150,000 pounds of opium.
Into these vats the jars
are emptied. The vats are
filled to the brim with the
soft, mahogany-colored
substance, which here and
there hardens to a glisten-
ing crust. The jars are
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early as 77 A. D.,, wrote a
learned paper on its prop-
erties and uses. Up to the
twelfth century, Asia
Minor was the source of
supply, and from then on
it was gradually distrib-
uted over the globe. The
Chinese first obtained the
drug in the thirteenth cen-
tury, using it merely as a
medicine; but gradually its
insidious effects were real-
ized, and it became so im-
portant a drug in a com-
mercial sense, that in 1757
the great monopoly was
secured in India by the
East India Company. The
husiness rapidly increased
from 1,000 chests in 1776

scraped out by hand, and
when broken the shards
are carefully washed and
cleaned, so that no speck
of the 'valuable substance
shall be wasted. The work-
ers enter the vats, and so
that they shall not sink
into the opium as into so
much quicksand, they
stand upon planks which
serve as rafts, and then
scocp up brass basing full
of the substance and hand
these to women carriers,
who take them to the offi-
cial weigher. After being
weighed, the opium is thor-
oughly mixed in shallow
vats by coolies, who use
rake-like implements for

to nearly 5,000 in 1790.
At this time the Emperor
Kea King fully realized
the effect the drug was
having upon his people,
and in 1786 its importa-
tion was forbidden. Chi-
nese caught smoking were
flogged and otherwise se-
verely punished; but this
did not have the desired ef-
fect, and thereafter those
who were detected using it
were transported or be-
headed. Even this did not
affect the sale, and in-1825
the importation of opium
into China had increased
to nearly 17,000 chests. In
1839 the Chinese govern-
ment made a desperate
effort to drive off the Eng-
lish opium sellers by or-

the purpose. After this it
is trampled by the feet of
others, who walk around
and around in the wvats.
Curiously enough, no ill
effects have ever been no-
ticed in these coolies, who
sometimes walk for peri-
ods of four or five hours
in-the opium.

After being mixed thor-
oughly in this manner, the
opium is allowed to stand
for some time, and is then
weighed into tin vessels
and carried to the caking
room, where it is packed
for the Chinese trade.
Here the weighers sit in
iron cages, weighing out
opium in just the right
amounts to the packer’s
assistants, who carry the

dering away the British

opium ships. The order

not being complied with,

nearly 30,000 chests of

opium were destroyed, entailing a loss of '$10,000,000.
This act led to the war, and the final Treaty of Nan-
kin in 1842.

Some idea of the importance of the trade and the
amount used can be seen from the fact that in Mace-
donia the crop is estimated at 140,000 pounds yearly;
in Bengal, where it is a government monopoly, the
output is.equal to nearly 100,000 chests, valued at some
$60,000,000; Persia produces about 10,000 chests, and
Egypt about $10,000 worth annually, while it is said
that Mozambique has 60,000 acres under cultivation
for this purpose. Opium has been raised in Virginia,
Tennessee, and California, as well as parts of Central
Europe; but owing to the lack of cheap labor and the
uncertainty of the crop because of frosts, the opium
industry in these regions has never assumed profitable
proportions.

Opium is fundamentally the dried juice of the unripe
capsules of the Papaver somniferum, often known as
the common poppy and less generally as the white
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manure can be easily obtained. The soil should be fine
and loose when the seed is sown, and the subsequent
cultivation consists chiefiy in thinning and weeding.
In certain localities irrigation is practised. Mild,
moist weather with night dews is considered most
favorable by the native growers during the time of the
collection of the opium. Very dry weather has been
found to diminish the juice, and heavy rain is injuri-
ous. In India the seed is sown in the beginning of
November; the plant flowers late in January or early
in February, and within three or four weeks after this
the poppy heads are approximately the size of hen’s
eggs and are ready for the manufacturer. Prior to
this, however, the fallen petals of the flowers are care-
fully gathered and sorted according to condition in
three grades. They are then heated over a slow fire,
and formed into thin cakes to be used for covering the
drug in later stages of its preparation.

The poppy grower now begins to collect his harvest,
and the first step in the operation is the making of a

pats of opium on platters
to the men who do the
actual packing. Each
packer sits at a bench with
a brass cup on a tray before him. Near this is a pat

-of opium’ on the platter, a small cup of liquid opium

or lewa, .and a pile of the pancake-like poppy-leaf
wrappers, as well as a tin box full of tickets with his
number printed thereon. The assistant kneels before
him, holding a wrapper which the packer takes, tears
to a convenient size and deftly arranges in the cup,
smearing it over with the liquid opium. Leaves are
added bit by bit, until a bed of the requisite thickness
has been formed. The opium is then placed in the
cup, the edge of the leaf drawn up, and in a few mo-
ments it has all been arranged into a nearly perfect
and evenly-covered sphere. The sphere is, of course,
still soft and pulpy, and is called a cake. The cake is
handed to the assistant, who takes it to the examiner.
When the latter has passed it, it is covered or dusted
with a sort of bran of dried poppy leaves, and is then
fitted in an earthen cup and placed in the storeroom
to mature for some six months. At the end of this
period, the cakes are packed in wooden chests, and
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sent to Calcutta for sale. The opium used in India
itself is differently prepared, being first dried in the
sun till it reaches a certain degree of hardness, and
then pressed into large square blocks closely resem-
bling cakes of brown transparent soap.

Santos Dumont’s New Aeroplane.

Santos Dumont is now engaged in constructing a
new aeroplane which will be built on the same gen-
eral lines as the one with which he made his first
flights at Paris and which we have already had occa-
sion to speak of several times. The new aeroplane
has the double wing form, which gave the first flyer
the name of “bird of prey,” and the spread of the
wings from tip to tip is about the same as in the
former one, this being 36.5 feet very nearly, instead
of 39.8 feet as before. As before, the wings will be
made up of canvas-covered cells resembling box-kite
cells, covered with canvas, and the wings will be
placed at an angle largely opened at the top. How-
ever, there is some difference this time in the ma-
terial which is used for the wings. In order to make
them more solid they are built, at least for the upper
and lower bearing surface, of a thin mahogany
board which the aeronaut considers will be an im-
provement. This time the wings are quite narrow,
and measure only 60 centimeters in width. In the
former aeroplane the width was 2.60 meters (9
feet). As regards the total carrying surface of the
aeroplane, this is considerably smaller, and does
not exceed 13 square meters (15.55 square yards).
In spite of the use of heavier material for the con-
struction it is found that on account of the diminu-
tion of the surface and also owing to the suppres-
sion of one of the rolling wheels placed under the
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sail up from the ground. This he may be able to
reach even with the 50-horse-power motor, and with
the 100 horse-power he expects to be in good condition
for sailing. As there is not enough room around the
present shed in the suburbs of Paris, he is constructing
a new shed at St. Cyr, not far from Versailles, on a
large tract of ground. The surrounding country is
level and gives a good field for further experiments.

War Balloons for the United States Army,
As the readers of the SCIENTIFIC AMERICAN are
aware, certain of the
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bags provided with the usual baskets; and are free to
soar with the prevailing winds. Hitherto the only
balloons experimented with by the War Department
have been captive ones, useful merely to study the po-
sition of an enemy. While the present balloons are
intended chiefly for signal work, they may also be
made capable of carrying bombs to drop upon the op-
posing lines.

-t

A New Arc Lamp.
A new arc lamp is brought out in Germany by the

European governments for
years past have taken a
very active interest in
aeronautics for military
purposes, and this sci-
ence has been developed
to a very great extent by
the various armies of the
Continental countries. Al-
though our government
has been slow to take the

Weighing Opium,

engineer Tito Carbone. It is
provided with a magnetic de-
vice for blowing the are, and
this is said to give a great in-
crease .in the lighting power
as well as to improve the
quality of the light, and the
latter resembles sunlight in

same interest in
aerial navigation,
the value of the
balloon in war
has finally been
recognized, and
the War Depart-
ment has estab-

Seraping the Broken Jars.

aeroplane, the total weight of the flier is now lowered
to abott 30 kilogrammes (66 pounds). A new idea is
that of driving the fiyer in the opposite direction from
the first one, and now the head will become the tail,
and the propeller is to take the -aeroplane forward in-
stead of driving it from the rear as before. Dmring
the first trial it is intended to mount the 50 horse-
power Levavasseur motor which formed part of the first
flyer, and which we have already illustrated. After
testing it with this power, Santos Dumont will then
use the 100 horse-power motor of the same make which
he had built recently. Like the former, it is con-
structed of aluminium very largely. A novelty in
the flyer is' the use of only one wheel to be mounted
underneath the central framework. This is a small
bicycle wheel with a rubber tire, and when upon the
ground the pilot will sit so that he can touch the
ground with his feet. The middle framework, of wood
strips, is even shorter than before, with just enough
room for the motor and the aeronaut’s saddle. Santos
Dumont considers that he will need a speed of 80 kilo-
meters (50 miles) an hour so as to make the flyer

lished an aero-
nautic corps as a
regular branch of the army. The successful experi-
ments made with war balloons, particularly in France
and Germany, have prompted the government to con-
duct a series of tests at Fort Omaha, in Nebraska,
where the aeronautic corps is to be stationed. The
latter will be under the direction of Gen. James S.
Allen, commander in chief of the Signal Corps.

It is the intention of the government to establish
a complete aerial station at Fort Omaha for experi-
mental purposes, and for the thorough training of
the officers and men of the aeronautic division. A
hydrogen-gas supply tank with the necessary acces-
sories has already been constructed, and with the com-
pletion .of the three large balloons ordered from the
aeronaut Leo Stevens, the corps will be ready to be-
gin its work.

The balloons are of the ordinary type, nearly spheri-
cal in form, and are not intended to be dirigible, as
are the cigar-shaped balloons lately introduced by the
French government, in accordance with the well-known
forms favored by so many aeronautical investigators.
The United States army balloons are simply large gas

Manufacturing Lewa.

color. The great lighting
power of the lamp is caused
by the special form which is
given to the electromagnet which blows the arc. Ow-
ing to this form the arc is made to take a hemispheri-
cal shape and it is kept in this position, which assures
a regular wear of the carbons. The length of the arc
requires a high temsion and for direct current 85 volts
is needed, and 75 volts for alternating current. The
Carbone lamp, with 16-inch carbons, will burn for 14
to 16 hours in spite of the small diameter of the car-
bons. For direct current it uses 7 to 9 millimeter
carbons. About 10 amperes current is needed. Prof.
Wedding, of Berlin, estimates the luminous intensity
in the vertical direction and near the bottom to be
4,000 candle power, using a current of 10 amperes and
110 volts, this with a clear glass globe. Owing to the
oblique position of the carbons, the arc and the crater
can project almost all the light downward, which is
an advantage. An automatic regulation of the arc is
given by an electromagnetic device.

The imambra connected with the Mohammedan
mosque at Lucknow, India, says Valve World, contains
the largest room in the world without columns, being
162 feet long, 54 feet wide, and 53 feet high. It was
built during the great famine in 1784 to supply work
for a starving people. It is a solid mass of concrete
of simple form and still simpler construction. In its
erection a mold or framework of timber and brick sev-
eral feet in thickness was first made, which was then
filled with concrete. The concrete was allowed about
a year to set and dry, when the mold was removed.
Although the building has been standing 122 years, it
is said to show no signs of decay or deterioration.

Examining Opium,

Specimens of Crude and Manufactured Opium.

THE OPIUM INDUSTRY.
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THE UVIOL LAMP,

In addition to the visible radiation, all light contains
also dark rays, not perceptible to the eye. These are
known either as ultra-red or heat rays if their wave
length is greater than that of visible light, or as ultra-
violet, actinic, or chemical rays, when of shorter wave
length than the visible spectrum. Within the last ten
or twenty years, the development of physics and medi-
cine has disclosed certain properties of this form of
radiant energy, which are not only -highly interesting
from the point of view of pure science, but seem cal-
culated to be of great service to mankind. In' conse-
quenc.e, the demand has arisen for a practical and com-
paratively cheap form of apparatus for producing these
ultra-violet rays, or as we may term them briefly,
“uviol” rays.

The want has been supplied by a modification of the
Hewitt mercury vapor lamp, the walls of which are
made of a special glass.

The new lamp consists of a tube of suitable shape—
usually straight—made of special glass transparent to
uviol rays, 8 to 30 millimeters in diameter and 20 to
130 centimeters long. Platinum terminals are fused in
through the glass at the two ends, and are tipped with
carbon knobs, so that each pole may be used either as
a positive or as a negative pole. The lamp contains
50 to 150 grammes of mercury, according to its size.
This mercury not only furnishes the vapor necessary
for the working of the lamp, but also serves for start-
ing the luminous discharge and for cooling the nega-
tive pole. The dimensions are so calculated that the
lamp can be connected up' to leads of the usual ten-
sion of 220 or 110 volts without undue loss of current.

To light the lamp, it is not enough simply to connect
it to the leads; the two poles must be for an instant
joined by means of the mercury in the lamp, which
for this purpose is tilted so as to allow the metal
to flow from the one to the other. When once the dis-
charge is started, it will continue after the mercury
has fallen back to its normal positjon. The lamp being
made with carbon poles, the ignition may be effected
from the positive to the negative end, or vice versa,
without injury to the lamp (through disintegration
or fusion of the platinum terminals); the negative
pole may even be laid bare for several seconds without
harm while the lamp is being lighted. When, however,
it is to run for a prolonged period, it is imperative
that the negative pole be immersed in mercury.

In order to obtain a maximum transformation of
current into radiant energy with a difference of poten-
tial of 130 to 190 volts at the terminals (220 at the
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cles of mercury in the evacuated tube are hurled with
great velocity by the electric current from the nega-
tive to the positive pole, thus acquiring a very high
temperature, and emitting intense light. The rays of
short wave length so produced render the mercury
vapor conducting, thus establishing a path for the con-
tinuous electric discharge through the tube.

The uviol lamp has a remarkably deadly effect upon
small insects. A common fly dies within one minute
when brought to a distance of about 1% centimeters of
the lamp—a distance at which the heat cannot be suf-

THE RESULT OF A FIFTEEN MINUTES' EXPOSURE TO
THE RAYS OF THE UVIOL LAMP,

ficient to be harmful. Under a lamp which was sus-
pended near an open window at night, in summer,
thousands of small dead insects could be swept up in
the morning. On smaller organisms also, on bacteria,
the uviol lamp exerts a fatal action.

The most important and also the most interesting
application of ultra-violet light is the use to which
it has of recent years been put in medicine for the
treatment of skin diseases. It was Finssen who, some
twelve years ago, did the pioneer work, and created a
sensation with his lupus cures. For his source of
ultra-violet light he used the ordinary carbon arc lamp,
fitted with water cooler and projecting piece. Although
such a lamp sends out cofriparatively little radiation
of short wave length, it was found possible to increase
the proportion of the latter by increasing the dimen-
sions and using large currents. From the nature of
this arrangement it is plain that only a small patch
can be treated at a time, and that hence frequent sit-
tings are necessary for dealing with diseased areas of
considerable dimensions. Besides, the large quantum
of heat and light unavoidably emitted along with the
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It is only some hours after the exposure that a red-
dening appears, which continues to increase for about
a day, at the end of which period it reaches a maxi-
mum. At this stage a slight burning sensation is felt,
a few days later the patch of skin begins to itch and
peels off, and the redness ultimately disappears in the
course of two or three weeks.

When properly handled, the uviol lamp may be used
for 1,000 hours without appreciably deteriorating.

A Concourse of Kitgs in France.

This year the Société Frangaise de Navigation Aeri-
enne is organizing its annual concourse of kites, which
will be held on the same lines as last year’s very suc-
cessful contest. It will be managed by the aviation com-
mittee and the concourse will be held on the military
maneuver grounds in the eastern suburbs of Paris, at
Vincennes. There will be three general divisions for
the trials of the kites and the observations will bear
first upon the altitude; second, on the greatest weight
which is lifted; third, deviation; fourth, transport of
life-lines; fifty, aerial photography. Commencing on
April first, the trials will be held on the following
Sundays. Engagements are received up to March 22
at the office of the secretary, Civil Engineers’ Building,
19 rue Blanche, Paris. The secretary will furnish a
detailed set of rules for the contest.

S miere—
Tunnel Ventilation.

In a paper read by M. C. Birault upon tunnel venti-
lation before the Société des Ingenieurs Civils, he
speaks of the method used in the Paris subway, among
others. The conditions of the air supply are known
in a very exact manner from the analysis of the air
and temperature tests, also water vapor measurements,
made by M. Albert Levy, of the Montsouris Observa-
tory, for some years past. Air is taken in each tunnel
midway between the stations at 4 o’clock P. M. each
day. The Vincennes-Maillot subway station, the first
to be built, is entirely underground, except the open-air
station at the Bastille. As was to be foreseen, it is in
the western part of the tunnel that the air is the most
vitiated, due to the length of the tunnel, 4.3 miles,
and also because this part has the most traffic. The
quantities of carbonic acid continue to increase as we
proceed from the open-air station at the Bastille in
either direction. Then a diminution is noticed toward
the ends of the line. The atmosphere of the tunnels
is always more humid than that of the outer air, and the
water vapor figure varies about as the carbonic acid.
As to the temperatures, they are not much influenced

leads), the tube by the variations
must be at least 130 at the surface even
centimeters long. when great.. The

Such. a long tube is
awkward to handle,
especially in_ _the
operation of igniting
the lamp. It may be
shortened to one-half
by giving it a U
shape. This also
broadens the field
illuminated. The
same form, on a
smaller scale, is also
very practical when
internal cavities of
the human body are
to Dbe exposed to
uviol radiation. Two
or three lamps of 50
to 60 centimeters
length each may be
connected in series,
and arranged one
above or behind the
other as required.
The spectrum of
the uviol lamp con-
sists of a very large
number of lines
ranging in wave
length down to 253
micromillimeters.
From 405 downward
these represent uviol
rays, and this por-

tion comprises about
four-fifths of the
whole compass of
ultra-violet light which is. transmitted for any consid-
erable distance through air.

The light of the lamp displays all the properties
characteristic of ultra-violet waves. Ozone can be de-
tected by its odor. A negatively-charged electroscope
is rapidly discharged by these rays. Great care must
be taken to avoid continued exposure of the eyes to
the light of the lamp, as it will cause inflammation.

It is difficult to form any idea as to the manner in
which the light is produced in the tube. There seems
to be some reason for supposing that the ultimate parti-

UVIOL LAMP WITH RHEOSTATS AND MEASURING INSTRUMENTS.

action of the sea-
sons has but little
influence, and the
mean temperature
of the air in the
tunnels is only
about 3 deg. C. low-
er in winter than in
summer. In a given
day, the hourly va-
riations of tempera-
ture follow a very
regular law in all
seasons. We observe
a minimum at 4
o’clock A. M. and a
maximum at 8 P. M.
The thermometer
falls in a noticeable
manner from 12:30
A. M., when the
traffic ceases and
the station doors are
opened in order to
aerate the tunnel
In one section a se-
ries of observations
were made. In sum-
mer the highest tem-
perature is 21 deg.
C. and the lowest is
22,5 deg. 1In wintqr
we find 20 and 17.3
deg. respectively.

ultra-violet rays is not only an irksome factor in this
procedure, but also renders it rather costly.

The case is very different with the wuviol lamp.
Owing to its expanded form, it furnishes a means fors
exposing large surfaces, ranging in area to 1,400 square
centimeters, to intense radiation, and, owing to the
small amount of heat emitted, it may be approached to
within less than a centimeter.

If the normal, healthy skin is exposed for 5 to 15
minutes to the action of the uviol lamp at a distance
of 1 to 3 céntimeters, there is at first no visible change.

UVIOL MERCURY LAMP CONSTRUCTED AT JENA.

Carbonic acid gas,
observed during the
night from 1 to 5
o’clock A. M, is found to be.48 liters per 100 cubic met-
ers of air. .From 4 to 10 o’clock P. M. it is 108 liters. The
mean night temperatures are 17.5 and for the day 19.7.
The present ventilation is therefore very good in low-
ering the amount of carbonic acid, but has no great
effect on the temperature. In the later tunnel (line
No. 2) which has air openings and a motor fan system,
the amount of carbonic acid is lowered to 100 liters
per 100 cubic meters. In_line No. 3, which is of more
recent construction and has a lightei: traffic, the figure
falls to 70 liters.
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MODERN USE OF AN ANCIENT INVENTION.

People living in sparsely-settled or frontier regions,
and who are denied many of the luxuries of modern
civilization, would profit by studying the simple but
ingenious expedients which went to make up the civili-
zation of the ancients. One of the readers of the ScCIEN-
TIFI0O AMERICAN, in the gold regions of Alaska, has
thus profited by his acquaintance with ancient hydrau-

RAISING WATER WITH A SEESAW PUMP.

lics. Mr. J. M. Weldon is a placer miner, and in his
work requires some means of raising water for wash-
ing the gold-bearing gravel. At the Forty-Mile River,
where Mr. Weldon is conducting his operations, it is
entirely impractical to convey the water by ditch from
some higher level, because the river bottom lands are
underlaid with glacier ice. - Several attempts were at
first made to thus convey the water, but no sooner was
the water turned into the ditch than it melted a hole
in the bottom and ran out. Hole after hole was flumed
across, but still the water found its way through the
ice bottom. It was then that Mr. Weldon bethought
himself of a primitive pump which he had seen pic-
tured in one of his early school books. The pump
consisted of a gutter or trough mounted to rock like
a seesaw in a stream or other body of water, so that
the ends would alternately be submerged, and on ris-
ing would deliver the water they scooped up to a
trough leading from the fulerum of the pump. This
apparatus offered a promising solution of the difficul-
ties at Forty-Mile River, for with it the necessary
water for sluicing could be raised directly from the
river-wherever desired.

The pump was built on a point which jutted out
into the water.” ‘As shown .in the engravings, a frame-
work is erected at the emrd of this point. Mounted to
rock on the framework is a beam 22 feet long, pro-
vided with a large scoop at each end. The scoops con-
sist of open boxes provided with valved bottoms, which
permit them to fill as soon as they touch the water.
The boxes are tilted inward, or toward the center of
the beam. The inner end of each box opens into a
10-inch canvas hose, which conducts the water to.the
sluice box. To rock the beam the operator walks back
and forth upon it, applying his weight first to one and
then to the other side of the fulecrum, as shown in the
illustration. To facilitate this operation the beam is
floored with boards, and a hand rail is provided which
is supported by a pair of tripods erected in the river.
The scoops take up about 20 gallons of water at each
lift, and raise it about 414 feet higher than the head of
the sluice box. A hopper is provided at the head of
the sluice box, and leading to this is a gang plank for
the wheelbarrows in which the gold-bearing gravel is
conveyed.

Mr. Weldon operates the apparatus alone, first load-
ing the hopper with four wheelbarrow loads of gravel,
and then rocking the beam until the entire charge is
sluiced through, the tailings being washed out into the
river. Several times he has had to dismantle the

SLUICING-THROUGH A LOAD OF GRAVEL,
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apparatus and draw it up on high ground, owing to
high water, but the task of rebuilding it was not a
very serious one. With this primitive pump, Mr. Wel-
don claims that one man can sluice through as much
as two men can dig and shovel into the hopper.
IMPROVED CABLE-CUTTING DEVICE.
Pictured in the accompanying engraving is an im-
proved device adapted for cutting ship’s cables at any
point along their length. It consists of a frame mount-
ed on rollers, which are hooked over the cable. The
frame is adapted to travel down the cable to any de-
sired point, whereupon, by the pulling of a cord, a
pair of knives.are operated to sever the cable. As
shown in Fig. 1, the forward end of the frame carries
two levers, A and B, whose fulcrums_ are separated by
a short space. Hinged to the upper end of lever A is
a plate, which carries a knife blade C. This plate is
connected to lever B by means of a bolt, which passes
through a slot D therein. The upper end of lever B
is formed with a hook, which passes over the cable.
Connected with this hook is a fork or a dog E, which
rests against the cable. Now, if the frame be drawn
back up the cable by means of a cord, the dog E will
engage the cable, arresting the upper end of lever B.
The levers A and B will then be swung on their ful-
crums, forcing the knife blade C to cut through the
cable. To assist in this cutting action the slot D is
curved, as shown in Fig. 2, so as to give a shearing
motion to the knife blade. In addition to the blade C
an upper blade G is provided, which is connected by
links F with the dog E, in such manner that when the
frame is drawn upward, the knife will move down to
assist in severing the cable. This knife is also given
a shearing motion, by means of a curved slot therein,
which is engaged by a fixed bolt. To prevent the
knives from operatlng under normal conditions, a
spring bears against the lever B holding it in inactive
position. In addition to this a hook H engages an
eye on this lever. The cord by which the knives are

IMPROVED CABLE-CUTTING DEVICE.

set in action is attached to this hook, so that when
it is pulled taut the hook will be disengaged from the
lever, permitting the parts to operate. The inventor
of this device is Mr. Charles Petrie, Office of the Gov-
ernment Engineer, St. Johns, Newfoundland.
——t— O — -
ANCHORING DEVICE FOR POSTS.

The anchoring device which is herewith illustrated
is particularly adapted for use on metal fence posts.
Briefly stated, it comprises a series of prongs so
mounted that when they are driven down they curve
cutward and are imbedded into the ground on all sides
of the post, thus hoilding the post firmly in upright
position, even when subjected to severe lateral strain.
Each post is supplied with an upper and lower set of
anchoring prongs, the two sets being at right angles
to each other. The fence post is T-shaped in cross-
section, consisting of a head with a central web or
flange. A. plate is secured to the lower end of the
post against the outer edge of the flange by means of
two upper and two lower bolts, which pass through
the head of the post. Resting against opposite faces
of the flange, between the head and this plate, are two
anchoring prongs, which consist of narrow plates of
metal pointed at--the lower ends. The prongs pass
under the upper bolts, but their points curve out over
the lower bolts, so that when they are driven down-
ward they will spread outward, as shown in the en-
graving. At a convenient point above the lower prongs
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a pair of straps are bolted to the post. These are
bent to form sockets, in which the upper pair of prongs
are seated, as best shown in the section view. The
straps are framed with offsets, which cause the points
of the prongs to curve outward. As stated above,

ANCHORING DEVICE FOR POSTS.

these prongs are set to spread at right angles to the
lower prongs. In practice the post is driven or sunk
into the ground, and then, with a suitable instrument,
the prongs are driven down, when they will assume
the positions shown in the engraving. The inventor
of this improved anchoring device is Mr. Percy T.
Bailey, Melville Station, Newport, R. L.

el re—
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A NOVEL STEAM TRAP,

The purpose of a steam trap, as is well known, is to
permit the flow of water while arresting the escape
of steam. Usually this is accomplished automatically
by means of thermostatic devices, which operate to
close a valve when the temperature rises with the
presence of steam in the trap. The trap which is
herewith illustrated belongs to this same general class,
but the method of applying the thermostatic principle
is decidedly unique.

As shown in the cross section, Fig. 2, the trap is fit-
ted with inlet and outlet pipes, A and B respectively.
Communicating with the outlet B is a valve seat C,
in which the valve D is adapted to be seated. The
valve D is carried by a lever that is fulecrumed to an
expansion collar F. This collar, as best shown in Fig.
3, is split and is formed at the sides with notched
flanges. One end of the collar is formed with an arm,
which is fastened to the casing of the trap by means
of an eccentric pin E. This pin also serves to hold
one end of an expansion chain G, the opposite end of
which is attached at I to the lever that carries the
valve D. Seated loosely in the notches of the expan-
sion collar F are a series of U-shaped rockers H (Fig.
4) whose forked ends engage the pins that join the
links of the expansion chain. Fig. 1 shows the normal
position of the parts, when the water is free to flow
from inlet A through valve seat C to outlet valve B.
After the water has escaped and steam begins to flow
into the trap, the collar F and chain G will expand
with the increase of temperature; and as they are both
secured to the casing at E, the expansion will take
place in opposite directions. The rockers will then
swing inward, or toward the expansion collar, permit-
ting such elongation of the chain as will seat the
valve D. The relative positions of the various parts

%, R 3
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A NOVEL STEAM TRAP.
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may be adjusted by turning the eccentric pin 20. The
inventor of this novel steam trap is Mr, John Lang-
ridge, 108 High Street, Ramsgate, England.

ODDITIES IN INVENTION.

SPRING SEATE—A novel improvement in skates has
recently been invented by a resident of Troy, N. Y.
In place of rigidly securing the skate blade to the foot-
plate, the plates which support the heel and ball of the
foot are separately mounted on springs. The forward
spring is rigidly secured to the skate, but the rear
spring is adjustable to several positions, in order to
accommodate it to different sizes of shoes. Ordinarily

SPRING SKATE.

springs are used to cushion shocks and jars, but no
such reason is argued for equipping skates with
springs. Instead the springs serve to provide a cer-
tain flexibility that is impossible with the present rigid
form. With such skates the skater can glide through
various figures with much greater ease and freedom,
and he will find the recreation less tiring, because he
can move his foot at will, shifting his weight from
the heel to the ball of the foot.

EXTENSIBLE SHAWL STRAP BAR.—One of the ob-
jections to a shawl strap as heretofore made is the
fact that it is not adaptable to all sizes of bundles;
the shawl strap bar being of fixed length serves as a
limit to the length of the bundle upon which it may
be used. To overcome this objection an Australian
inventor has recently devised an extensible shawl strap
bar which may be adjusted to any desired length. The

AN EXTENSIBLE SHAWL STRAP BAR.

method of accomplishing this result is clearly illus-
trated in the accompanying engraving, and will be un-
derstood at a glance.

SoME NoVvEL TyYPES oF MATCHES.—Pictured in the
accompanying engraving are several novel types of
matches. A flexible type of these is represented in
Fig. 1, which shows a strip wound up into a roll.
The strip is. lapped, and provided with igniting means
at regular intervals. When it is desired to utilize a
match the roll is grasped, the strip is pressed just
above a lap, and the projecting end of the strip is
pulled. A separate edge view is given of this lap or
fold, which consists of a lapped-over portion adhering
to the main part. The fold under its right end is sup-
plied with a rubbing surface. The left end of the
adjacent surface is provided with an igniting com-
pound, which when

Scientific American

tonating substance on one stick comes over a plain

surface of the next, and just below on the adjacent.

stick the igniting material is placed, as shown in the
smaller sketch., On pulling the match stick, the de-
tonating compound passes over and rubs against the
igniting substance of the adjacent stick. Ignition oc-
curs under the frictional contact produced by the band,
and when the match stick is rapidly pulled from the
pack it is ready for use. The detonator and igniter
are never in contact when within the accordion folds.

The possibility of lighting a match or fusee with one

. hand while the other is engaged is made easy by the

simple mechanism illustrated in Fig. 4. The small
section view shows a match in its inside position.
The inner surface of one end of the open tube is coated
with a surface of sand, glue, or other rubbing com-
pound to ignite the match. The head end and most
of the match is inclosed in the casing. Pressing or
pushing the protruding end through the tube causes
the head to come in contact with the frictional surface
of the other end of the tube, where it is ignited and
on passing out burns, as shown in the larger engrav-
ing. The invention is wusable in rainy, windy, or
stormy weather, and may be safely carried loosely in
a pocket, pouch, or like receptacle.

Another safety match is presented in Fig. 5. It is
practically the same as the preceding type. The end
occupied by the head of the splint or stick is closed,
and the flat extension affords a means for holding the
sleeve or casing in the fingers. By closing the outer
end fire is retained if the splint is not properly with-
drawn., By pulling the splint suddenly from the sleeve
an igniting compound of the former is brought into
contact with the rubbing compound of the latter, and
ignition takes place immediately., Two hands are re-
quired in the use of this invention.

A safety match has been invented having an incision
nearly at its middle part. The stick will break on a
line extending from the inner end of this incision
across the match. The surface of the notch is covered
with an igniting compound, and is shown in the bot-
tom illustration of Fig. 6. The upper illustration of
this figure presents the scratching of the match head
on the igniting surface. In this improvement there is
neither danger of accidental lighting nor chance of
wear to the compound.

SWIMMING APPLIANCE.—The accompanying engraving

AN 0DD SWIMMING APPLIANCE,

illustrates an attachment which may be secured to
the legs of a swimmer to assist him in propelling him-
self through the water with greater speed than can
be accomplished by the use of the natural members of
the body. The attachment consists of a pair of wings

FIG. 1.
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or blades secured by means of straps to the ankles
and feet. The blades are so hinged as to fold when
the leg is moved forward, but will straighten out when
kicked backward and thus offer a large area of resist-
ance, causing the swimmer to move forward rapidly.
Aside from these main blades a series of smaller
hinged blades are provided which are attached to
straps secured to the legs. These blades are also ar-
ranged to open when the legs are moved backward,
but fold back when the legs are drawn forward.
ToBacco Pipe.—Many inventions have been made
with a view to preventing saliva from flowing down the

AN IMPROVED TOBACCO PIPE.

stem of a tobacco pipe and reaching the pipe bowl,
and also to prevent the passage of nicotine up the
stem to the mouth of the smoker. One of the latest
of these inventions is illustrated herewith. The pipe
is formed with a detachable moutlipiece, and between
the two members an opening is formed in which a
receptacle is adapted to closely fit. This receptacle
is formed with a groove at its upper side, along which
the smoke from the bowl may pass to the mouthpiece.
The upper end of the receptacle is open and serves as
a trap for the nicotine and saliva. Whenever desired,
the mouthpiece may be quickly unscrewed from the
bowl section and the receptacle removed and cleaned.

BRooM FOR CLEANING SMOOTH SURFACES.—A novel
broom has recently been invented which is particularly

BROOM FOR CLEANING SMOOTH SURFACES.

adapted for sweeping or cleaning smooth surfaces, such
as hardwood floors, ceilings, walls or the like. The
body of the broom consists of a number of layers of
fibrous material cut to a triangular form, and jour-
naled at the center to a yoke secured to the end of the
broomstick. Owing to the fact that the broom body
is mounted to rotate freely on its bearing, the engage-
ment of the entire face of one side margin is always
insured, notwithstanding the manner in which the body
may approach the surface to be cleaned; for if upon

bringing the broom

brought into contact with
the rubbing surface is ig-
nited by friction. This
does not claim to be a
safety match. Fig. 2
shows an excellent device
in the form of a match
box. On inverting it one
of the combustible pellets
in the box readily passes
into the neck and enters
the cap. The latter is cut
away so as to expose the

against the surface one
corner should strike first,
the broom body would
swing on its axis until the
entire margin was brought
squarely upon the surface.
Owing to the fact that
there are a number of
sweeping faces to the body
the life of the broom is
greatly increased.
—_—r e

FIG. 5.

-

The British consul at

top side of the pellet to
contact with a rough surface for purposes of ignition.
The pellet enters on moving a slide valve inward
against spring tension. This valve on its return
to normal position supports the pellet within the cap.
The pellet can be ignited by drawing it across any
roughened coating, and the highly-inflammable center
of the combustible compound will burn for some time.
The draft perforators in the cap assist the combustion.

In Fig. 3 we have a match strip folded in zigzag or
accordion pleat before being finally compacted, as
shown, It is fastened with a rubber band, which
keeps the match sticks in compact position. A de-

i :.-.n'uiu-.u:u!ums;mr

SOME NOVEL TYPES OF MATCHES,

Goa, Portugal, reports that
deposits of manganese were discovered early in 1906,
and since then some 250 concessions for mining this
ore have been applied for to the government. At pres-
ent about six concerns have commenced mining opera-
tions, covering in all about twenty mines. Some of
these are situated near tidal water and not many miles
from the port of Mormugao. The ore in some cases
is of exceptionally good quality. The geological form-
ations in many parts of the country appear to be
highly metalliferous. The restrictions regarding min-
ing and prospecting are not onerous, and the taxes
on mineés and their output are at present light.
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RECENTLY PATENTED INVENTIONS,
Electrical Devices,

PORTABLE DYNAMO.—G. A. ALLEN, West-
ern Springs, I1l. By means of this improve-
ment a device may be built of twice the ca-
pacity of any former construction without in-
creasing the size of the armature-shaft or
length of rack-bar. It reduces to a minimum,
if not entirely obviates, all sparking at the
brushes and secures a great improvement in
smoothness of running. The device is capable
of firing more than twice as many fuses as
any machine of this type, but is easily trdns-

ferred from place to place and operated by:
rers, and has for its object to provide means

one man.

CIRCUIT-BREAKER FOR ELECTRICAL
CONDUCTORS.—W. G. SHAw, White Plains,
Md. In this patent the invention is an im-
provement in circuit-breakers for electrical
conductors, and is particularly designed for
use on overhead wires forming parts of a cir-
cult.
allnement and form supports for the circuit
making and breaking sections in the operation
of the invention.

Of General Interest,

CAR.—F. A. BooLE and L. D. STEPHENSON,
Blaine, Wash. The invention has reference. to -
cars, and especially to those for holding lumber ;
in kilns during process of drying. Its principal :
objects are to provide such a car in which each

piece of lumber will be separated from thosel

adjacent to it by an air-space and which may
be readily assembled or disassembled.

CORD OR STRING CUTTER.—A. F. Horr-
MAN, Olean, Mo. The

cutter comprises & .

handle having a reverse curve, the two parts'

of the
other to form a crook, a blade formed in-!
tegrally with the body of the handle and in
general alinement therewith, one edge of the
blade being sharpened, and a curved and
blunted point extended in general alinement
with the blade.

TURPENTINE-BOX.—A. C. McLeop, Quit-
man, Ga. The invention comprises a box and
a reinforcing-wire having a front portion wired
to the upper edge of the front of the box
and provided at its ends with rearwardly-pro-
jecting portions wired to the upper edges of
the opposite ends of the box and extended
rearwardly beyond thc box to connect with
a tree.

PNEUMATIC WATER-LIFT.—W. A. HARRIS !
In the:
-in eye-protectors for which former

and B. S. H. HARrISs, Greenville, S. C.
present patent the invention is an improvement

in pneumatic water-lifts, and has for its object :

to provide a novel construction by which the
water may be elevated by pneumatic- pressure
and which may be utilized as a fire-extinguisher
when it is desired.

HALF-TONE-PRINTING PLATE. — L. F.
SmiTH, El Paso, Ill. The object of the inven-
tor is to successfully
without any expensive apparatus.
for use in half-tone work, line-etching in zingc,
brass, or other metals may be made as thin
plates and mounted in the same way. The
method of connecting the face-plate .to the back
is applicable to all kinds of printing-plates, en-
graved or chemically etched, of thin and flexible
plates or thick and rigid ones, of a flat surface
or a curved plane surface, and a wooden back-
ing or a metal backing.

SHEET-METAL ROOFING.—D. J. WINN,
Sumter, S. C. In this instance the invention
consists in forming one of the side edges of the
sheets with two additional folds arranged to
form a return-bend over the ridges, so as to

make half-tone plates -
Although i

handle being separated from each: INGS_J JAcoBs, Akron, Ohio.

- Morgan’s

cover and protect the nails and giving a triple '

thickness of sheet metal over the ridges.
roofing-plates are folded in one piece and com-
pactly nested for mutual protection and eco-
nomic transportation.

CREOSOTE-TRAP.—E. C. Corg, Chicago, Ill.
The invention is an improvement in stoves and
ranges, and has for an object the provision of
a novel means whereby to catch and retain
creosote dropping from the smoke-pipe of a
range. An important feature is a pocket or
trap formed in the casting of the back flue and
all dangers of leakage resulting from defective
jeints and the like are avoided.

DEERRICK.—W. L. ALLAN,
and W. T. Price, Ithaca, N. Y. The princt-
pal object of the invention is to construct a
derrick which may be erected without the use
of a .gin-pole, and which is so formed as to

The .

The stub-shafts are concentric and tn - CEPTACLES.—W.

which will act to hold the ends of the belt
with greater security as the tengion thereon is

‘increased.
SPEED-INDICATOR.—J. T. F. ConTI, 195.

Boulevard Pereire, Paris, France. This appa-
ratus essentiallfr comprises a receptacle having
a central capacity connected with an upper
lateral tubular or circular chamber and con-
taining a heavy liquid, such as mercury, upon
which rests a lighter liquid the level of which
will depend upon the deformations of the liquid
under th'e influence of the centrifugal power.

FLUE-CLEANER.—G. C. FRENCH, Chicago,
IlIl. The invention has reference to flue-clean-

adapted to readily and completely loosen and
remove soot and scale from the inside of a
boiler-tube without becoming clogged and con-
sequently rendered more or less inoperative.
The operation of the cleaner is continuous.

SEDIMENT-CATCHING POCKET FOR RE-
M. GILBERT, Conshohocken,
Pa. The invention relates to certain Improve-
ments in dispensing-receptacles, and more par-
ticularly to means adapted to be inserted
within or formed integral therewith whereby
any sediment which settles to the bottom of
1ihe liquid may be caught and prevented from
‘being dispensed with the main body of the
llquld

GRATE-BAR.—A. L. HowaRrDp, Vinton, La.
The invention is especially useful in connection
with devices adapted for the purpose of burning
culm, sawdust, and the like. The object is to
provide a device inexpensive to manufacture
and which presents removable top sections

! which may be easily replaced from time to time ;

as circumstances require. .

struction in which all of the operating parts
are completely inclosed, thereby presenting a
neat outward appearance and protecting the
adjusting means from the weather.

Heating and Lighting.

FLAME-SPREADER FOR OIL-BURNERS.—
J. H. GREENHAGEN, Columbia City, Ore. The
invention pertains its improvements in flame-
spreaders for all burners used in railroad
signal-lamps and the like, its object being to
produce a spreader which is economical in the
. use of oil, and designed to properly spread the
flame without causing smoke, and preventing
accumulation of dirt in the spreader.

HEATING STOVE.—L. H. THURSTON, Belt,
Mont. The improvement is in the nature of a
new heating stove, applicable for heating
stoves and furnaces of all kinds, and to which
is given the name of ‘‘oxygen blast.” It is de-
1 signed to secure a more economical use of fuel,
a thorough heating of the lower stratum of air
in the room, and a perfect ventilation of the
room with removal of foul air.

Household Utilities.

PLATE-LIFTER.—C. F. SMITH, New York,
N. Y. 1In this patent the invention is an im-
. proved plate-lifter for carrying plates, lids, and
. other devices about in the Kitchen, especially
when in heated condition. The invention is
primarily directed to a mnovel construction
adapting the lifter to be adjusted with facility

to suit plates, pans, etc., of varying di-
ameter.
WINDOW-SHADE AND CURTAIN-SUP-

{ PORT.—J. L. SmiTH, Eureka Springs, Ark.

FIREPROOF CONSTRUCTION FOR BUILD- ‘|The object of the inventor is to provide means

In the present -
patent the purpose of the inventor is the pro-
vision of an economic and effective fireproof
construction for fire doors, shutters, and par-
titions, which construction combines lightness

with strength and durability and is readily -

adaptable to any manner of building.

EYE-PROTECTOR.—E. MiroviTCcH, 53 Rue
Notre Dame de Lorette, Paris, France. The

invention comprises eye-glasses or goggles for -
automobilists or others, having a double ven-;
tilating-tube and an extensible bridge-piece,:

the construction of the bridge comprising two.
semi-cylindrical stems adapted to work within
a screw-threaded nut having right and Ileft;
handed screw-threads adapted to engage cor-
responding threads on the ends of the re--
spective stems. It relates to improvements
Letters
Patent of America were granted to Mr. Miro-
vitch.

SANITARY MOUTHPIECE-GUARD.—R. R.
MaAcGiLL, Baltimore, Md. The object in this
case is to provide a simple and efficient device

which will insure the user of the device pro-:

tection against disease germs, and which per-

mits the application of new disinfectant ma- -
terial for each user of the device without neces-:

sitating the removal of the same from the tele-
phone.

SAFETY DEVICE FOR ELEVATORS.—W.
Lowry, Cowley, Alberta, Canada. The Inven-
tion refers more especially to devices for ele-
vators employed in coal and other mines, al-
though applicable to elevators employed in other
places. One of the principal objects is to pro-

vide devices of this kind of an embodiment to

overcome disadvantages and objections en-
countered in the use of many other devices of
the kind hitherto employed. -
CRATE.—R. MORGAN, Ellsworth, Kan. Mr.
invention is an Jmprovement in
crates of the collapsible type. By the peculiar

construction of the sides of the crate the said:
I sides may be extended and contracted longi-
tudinally during the folding and opening of the -

crate, the contraction of the sides permitting

inward folding of the sides and ends without_'

interfering with each other.

Hardware,

NUT-LOCK.—J. K. GoukDIN, Pineville, S. C.
The invention secures a better spreading of a

;locking-key into spaces between a nut and bolt
!in order to lock said key in place when driven

San Franclsco, |
: applied,
threads of the bolt and nut and locks them *
‘against displacement. Means provide for in-:

‘creasing this locking effect.

allow of .the topmast-sheave being placed close .
to the top of the mast, thus doing away with;

certain stresses set up in the mast when the
sheave is placed in the usual position and
also allowing the mast to be made lighter than
heretofore.

AUTOMATIC SHUT-OFF FOR FLUIDS.—
E. L. Cri»GE, Passaic, N. J. The improvement
relates to valve mechanism, the more particu-
lar object being to provide a valve operated and
controlled by meang of pressure of a fluid pass-

ing through said valve, the arrangement being |
*if the snap is closed it will automatically open

when a ring or like object is passed  to the bill :

such that when the pressure of the fluid falls
below a predetermined limit the valve closes
and shuts off further flow of the fluid.

BELT-FASTENER. — P. TESSIER, Horace,

N. D. This invention is an improved fastening .

means for connecting the ends of a power-belt,
rendering the connection secure without in-
jury to the normal strength of the material.
Among the objects of the invention is to pro-
vide a device of this character which can be
readily applied or removed when desired and

;nection with harness,
springs are dispensed with and so that even

The key is of soft metal, and pressure
it spreads into the spaces in the

home.

In compressing
the Key in the space between nut and bolt a
punch may be placed against the outer end of

| the key when fitted" in place and the punch

hammered to force the soft-metal key between
the bolt and key. A wrench applied with force
cuts the soft-metal key and permits removal of
the nut.

SNAP-HOOK.—J. C. WELCOME, SRg., Burns,
Ore. One purpose of the invention is to pro-
vide a hook particularly adapted for use in con-
so constructed that all

of the hook and whereby the snap will be auto-

matically closed by the entered object when -

within the bill, but that after the hook is en-
gaged with an object it will not become disen-
gaged .until purposely released.

WRENCH.—A. 'S. MORANGE, Strattord, Conn. .

The invention is an improvement in wrenches
having among other objects to provide a strong
and compact adjustable wrench of simple con-

simple in construction and durable in use
i adapted to be readily applied to ‘a window-cas-
ing and to permit a curtain or shade to be low-
ered from the top of a window and held ad-
' justed in the desired position, so as to admit
air and light from above the top of the curtain
-and shade and permit of readily cleaning the
- same,.

! BEDBUG-TRAP.—J. E. BRUNDIN, New York,
"N. Y. The device is intended to be employed
“in connection with a bed or bedding for the
purpose of trapping bedbugs and such like
‘insects or vermin. The principal object is to
produce a trap which may be easily and quickly
applled or set for the uses intended and which
-may be readily detached and emptied or dis-
_charged.

Machines and Mechanical Devices.

APPLIANCE FOR CORD AND ROPE MA-
CHINES.—P. M. STEGMAIER, Plymouth, Mass.
' The appliance is applied in cord and rope ma-
| chines for the purpose of smoothing and render-
iing uniform and compact the lay or twists of the
strands of cord or rope as the latter leaves the
- forming device. It is adapted for all purposes
of what are known as “fore-turn-tubes” and
“after-turn-tubes,” and may be disposed in
|e1ther horizontal or vertical position, according
to the character of the forming or laying de-
vices of the cord or rope machine on which the
same may be applied.

ATTACHMENT FOR LINOTYPE - MA-
-CHINES.—W. N. BowMmAN, Plerre, S. D. The
device consists of a guard adapted to fill an
open space at the top of the mold-slide, thus
preventing metal from dropping in front of
.the ejector-blade, the guard end bearing
. against the periphery of the rim of a mold-
. wheel, so as to scrape therefrom all type-metal,
iand a wiper arranged in the path of the mold
jadapted to oil the walls of the mold-orifice,
lenabling the slug to be ejected and a perfect
“lock-up” to be obtained between the mold and
the spout of the melting pot, thereby prevent-
ing high slugs caused by metal adhering to the
back of the mold.

PAPER-MAKING MACHINE.—W. H. Horp-
| MAN, Little Falls, N. Y. The invention per-
|ta1ns to cylinder and Fourdrinier machines;
and its object is to provide improvements in
machines whereby light-weight stock, such as
used for making tissue and toilet paper is
prevented from sticking and breaking while
passing the press-rolls, thus producing a better
quality of paper, increasing the capacity of
the machine, and reducing waste of stock to a
minimum.

CANDY-MACHINE.—Z. S. HOFFMAN, New-
ark, N. J. In this instance the improvements
"are in candy-machines of the type operating
" centrifugally to force out the melted sugar
or other candy material in shreds or of a floss-
like nature, the main object being to so con-
struct the candy-head that the outlet may be
readily adjusted as to size, thus providing for
various sizes of shreds.

Railways and Their Accessories.

SLEEPER AND CONNECTION FOR RAIL-
WAYS.—R. H. IRELAND, Newark, N. J. Among
'the objects in this invention is the provision
for the securing of the rails without the use of
- spikes or like fastening devices and enabling
the rails and sleepers to be assembled ex-
peditiously without the necessity of gaging the
distance between the rails, which is fixed and
determined in the manufacture of the sleeper.

AUTOMATIC AND STEAM PIPE COUPLING.
—W. F. THORNTON, JR., Germantown, Pa. An
object of the inventor is to simplify the con-
struction of this device, making it positive and
perfect in action even when the coupling of the
cars takes place under the most unfavorable

i

circumstances, as when brought together on
sharp curves or when the couplers of the cars
stand at different heights; further, to provide
for the connecting of the air and steam pipes
of one of the improved automatic couplers with
such pipes of an adjacent car when the latter
is not thus provided.

RAIL-JOINT.—A. E. SPRATLEY, Monett, Mo.
Among other objects in this case is to dispense
with .the use of bolts and other devices for posi-
tively connecting the rail ends together, and
thereby admitting of the rails expanding in-
dependently of each other. The construction
is such that the strength of the joint is ma-
terially increased and the ends of the rails sup-
ported in a way to prevent the constant pound-
ing of the train-wheels depressing them at this
point,

Pertaining to Recreation.

BAIT TRAP AND HOLDER.—V. LE BEATU,
New Orleans, La. The object in this improve-
ment is to provide means for storing food
adapted to attract minnows, to hold the food
compactly and in good condition so as not to
be affected by the currents or when raising the
trap out of the water, and also to provide
means whereby tne live bait is permitted to
readily enter the trap and be retained.

Pertaining to Vehicles.

VEHICLE.—O. J. WI»MEIER, Sigel, Ill. In
driving on country roads where they are bad
it is inconvenient for a single-horse team to
pass along by reason of the fact that most
vehicles which pass are double-horse teams.
Horses of the double teams wear two paths in
the roadway, and the intermediate space be-
comes very rough, upon which space the horse,
if it were a one-horse vehicle, must pass. The
object is to provide a vehicle which will over-
come this objection. )

BOW-REST FOR VEHICLE.—J. H. SPRAGUE,
Norwalk, Ohio. The invention relates to im-
provements in folding tops for automobiiles
and other vehicles, and more particularly to
means for spacing the bows of said tops and
holding them in definite position in relation to
each other when the top is folded back, said
means being so constructed that all chafing
and wearing of the bows or cover is prevented.
The bow-rests are so constructed as’ to prevent
all rattling or jarring of adjacent parts.

AUTO SNOW-CAR.—J. SHERWwWOoOM, Lake,
Idaho. In carrying out his invention, Mr. Sher-
wood provides a main frame mounted on run-
ners and carrying a suitable motor, together
with a propeller connected with the said main
frame and arranged to be operated by the motor
mechanism on the main frame to advance the
car, and also to be heated from the said motor
mechanism, whereby to keep the surface of the
propeller clear of accumulations of snow, so it
will be in operative condition at all times when
desired.

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

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid tbereto. 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
bis turn. .

Buyers wishing to purchase any article not adver-
tised in our columns will be furnisbed 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
bad at tbe office. Price 10 cents each.

Bookslreferred to promptly supplied on receipt of
price,

Minerals sent for examination should be distinctly
marked or labeled.

(10410) A. C. M. asks: I am told
that some ten years ago a method was de-
scribed in the SCIENTIFIC AMERICAN by which
a man can obtain power by looking at some
particular part of his face through the mirror.
This power enables him to get rid of his own
diseases and to cure certain diseases in other
persons by a method called suggestive treat-
ment. This treatment, I am told, is also
called biology or telepathy. The particular
part of the face referred to has been pointed
out to me, but I want to have full information
on the subject, and shall be very glad to ob-
tain, if possible, spare copies of the SCIEN-
TIFIC AMERICAN which contained the sugges-
tions referred to above, or any books dealing
with the subject of obtaining power by this
or any other means. I shall also feel very
much obliged if you would kindly let me know
the names and addresses of the persons prac-
tising this treatment, to whom I may refer for
the solution of my difficulties. A. We have
no information regarding a method of curing
diseases by looking at ourselves in a mirror.
We wish it were in our power to do so. It
would be vastly easier than to take medicine.



218

Scientific

American

MarcE 9, 1907,

sl ————————————

But we shall stick to the old way for the pres-‘

ent. We do not think this method of treating
disease is described in any scientific work.

(10411) J. W. asks: If you have a
book that tells how the distance from the
earth to the sun is ascertained, let me know.
Could you give me the formula in trigonometry
for finding the side distance or hours of the
sun dial?
the sun was ascertained first by astronomers
by observations upon the, transit of Venus.
The solar parallax will give the result if it
can be found with sufficient accuracy.
best method for finding it is by measuring the
velocity of light, which multiplied by 499
gives the distance of the earth from the sun.
You will find most of these processes given in
text-books of astronomy. We can send Moul-
ton’s for $1.50, and Young’s “General As-
tronomy” for $3. The formula for a sun dial
which employs a horizontal surface upon which
to cast the shadow of a style, or plate, is
tang. angle with north and south line equals
tang. 15 deg. times sin. lat. for 1 P. M. and
11 A. M. tang. angle for 2 hrs. 10 A. M. and
2 P. M. equals tang. 30 deg. times sin. lat.
and so forth till the angle for the longest day
in summer at your place is reached.

(10412) S. B. M. asks: Will you kind-
ly settle the following arguments? Practically
the same principle is involved in all three, and
of course the velocity of the cannon ball in the
first is absurdly small, but that is granted for
the sake of argument. I. A train is run-
ning eastward at a speed of 100 miles an
hour. Mouynted on the front of this train is a
cannon. From the cannon is fired a projectile
with a velocity of one hundred miles an hour
westward : ie., in a direction opposite to the
motion of the train: A holds: 1. That the
projectile will move over the top of the train
with a velocity of 100 miles an hour. 2. That
its velocity with regard to the ground is nil;
i.e,, through space it has no velocity. 3. That
a rifle ball will reach the ground in just as
short a leng*h of time when fired at a high
velocity as if it were dropped from the muzzle

of the gun with no lateral velocity, granted of :

course that the ground is level and the bore of
the gun is parallel to the ground. B holds:
1. That the projectile will move over the top
ot the train at the rate of 200 miles an hour.
2. That with regard to the ground it has a
velocity of 100 miles an hour westward. 3.
That this is not true. A. In your various
propositions regarding relative motion, the
one whom you designate as A is right and B
is wrong.
Newton’s Three Laws of Motion, or rather of
the first and second laws. These laws are to
be found ‘in all school textbooks of physies.

The cannon mounted upon the train which is!

running 100 miles an hour is carried eastward

by the train with a velocity of 100 miles an:

hour, and sends its projectile westward with a
velocity of 100 miles an hour. It should be
plain that a ball which moves east and at the
same time west with the same velocity will

be at rest with reference to the earth below :

it. The train moves away under it. The ball
would drop vertically upon the roof of the

train, or upon the earth below from the muz- "~

zle of the gun, if the train could run from
under it before it had time to fall upon the
roof. The rifle ball shot horizontally will fall
toward the ground as really and with the same
velocity as if it were dropped vertically. See
Newton’s Second Law. Gravitation produces
its effect, whether it acts at the same time
with other forces or acts alone. This is the
reason why a ball which is projected upward
returns to the earth again. All objects not
supported fall toward the cente of the earth
in exactly the same manner, since gravity pro-
duces its effect upon all alike. It matters not
how they are moving under the action of other
forces. II. An elevator falls down a shaft at
the rate of 50 feet per minute; a man drops
after it at the rate of 60 feet per minute.
A holds that the man will strike the elevator
with the same force as if the elevator were
stationary and he were dropping 10 feet per
minute. B holds that he will strike it with
less force.
which is moving 10 feet per minute slower
than he moves will strike it with a velocity of
10 feet ver minute, and give a blow propor-
tional to his weight and his velocity. III. The
same thing as II.

track a train is following at 40 miles an hour;
(b) they are moving at the same speeds on
parallel tracks. A holds that (a) the second
train will strike the first with the same ve-
locity or force as though the first were stand-

ing still and the second struck it going at the’

rate of 10 miles an hour; (b) that the second
train will
miles an hour—will take as long to pass it
as though it were standing still and the second
going at 10 miles an hour. B holds (a) that
the second train will strike with less force and
(b) that it will take longer to pass the first
train. A. The swifter train will pass the
slower train as if it were standing still and
the swifter had a velocity equal to 10 miles
per houry, the difference of the two velocities.
All these answers are based upon the supposi-

tion that the resistance of the air is excluded ;

from the problem, as is usually done in such
cases. This is not necessary, however, in these
answers, since it is stated in the questions that
a certain definite velocity is attained, the re-
sistance of the air being one of the elements
in attaining the velocity.

A. The distance of the earth fromI

The |

Such problems are applications of -

A. A man who strikes an elevator -

(a) A train is moving at
the rate of 30 miles an hour; on the same

pass the first at the rate of 10

(10413) H. F. says: Concerning the
iearthquake reported, was the recent distur-
bance in Kingston predicted by reliable scien-
; tists, and can such disturbances be prognosti-
|cated to any degree of accuracy? A. Earth-
quakes have not been successfully predicted,
nor does it seem probable that they ever can
l be predicted.

(10414) J. W. K. says: I hereby take
the liberty of asking you to settle an argu-
{ment. I claim pure distilled water is a non-
sconductor of electricity, B claims it is a good
conductor. Which is the best insulator of the
! following—glass, pure water, oil, rubber, wood
I{dry), shellac, and in what order do they
stand? What would the resistance of a column
Iof pure water be if the column were 1-16
I-inch in diameter and 10 feet long, also the
| same column of silver? Please state the resis-
"tance in ohms. A. If the conductivity of an-
nealed copper is taken as 100, the conductivity
iof annealed silver is 105, and of hard-drawn
| silver is 98.1. On the same scale the conduc-
tivity of pure water is less than one-millionth
(0.000001) and that of glass less than one-
" billionth (0.0000008001). Pure water is classed
- with insulators, but pure water does not ex-
ist in nature. The resistance of a silver wire,
~annealed, 0.001 inch in diameter and 1 foot
{long, at the freezing point of water, is 8.781
,ohms ; and that of the same wire hard drawn,
'under the same conditions, is 9.538 ohms. From
these figures you can calculate the resistance
.of the wire you wish to use. The resistance
"of the column of pure water of same size and
under the same conditions would be less than
one-millionth as much. We leave the calcula-
| tions to you. The order of the insulators
‘about which you inquire as given by Foster
.in his “Pocket Book” is pure .water, olive oil,
| paraffine oil, glass, gutta percha, shellac. We
I can send you the book for $5.

(10415) A. O. S. says: What is your
|iiea, or the idea of scientitfic men of to-day, as
to the condition of the ultra space as regards
temperature? In other words, if a thermometer
iwere placed far and away beyond the effects
of gravitation and radiation of the entire stellar
universe or ultra space, what would it register?
- Would it be what we call ahsolute zero, or in
iother words total absence of heat, and if so,
why? A. It is the opinion of scientists that
|the temperature of space is absolute zero. The
simple reason for this is that there is nothing
there to intercept the waves of radiant energy
and thus transform them into heat.

! (10416) Several valued correspondents
have written us, calling attention to the error
of omission on the part of the types in an an-
swer to ®uery 10342. Not all of the criticisms
were kind, some were unjust, and some as
erroneous at least as the original incomplete
answer. In another note we have completed
the answer as it should have appeared in the
original issue, and have said all it seems
inecessary to say about it. We may now, how-
ever, point out the curious failure in argu-
ment by several in reasoning that whatever
would be true of two balls of metal falling a
short distance in air would also be true for
any distance and for balls of any materials
whatever. They argue even to the case of lead
.and hydrogen, in which of course a most ab-
surd conclusion would result. Lead is not far
from 9,000 times as heavy bulk for bulk as air,
.and aluminium js about 2,000 times as heavy
ras air. These in a fall of a moderate distance
will fall equally fast. As we have before
| stated, the fall will not differ appreciably for
" distances up to 100 feet or more. We have
|not experimented on this matter, but take the
 statements of good authorities. Galileo experi-
i mented with 1-pound and 10-pound balls of
"lead and dropped them from the Leaning
|'I'ower of Pisa, height 179 feet, and found
‘that they fell practically together. A lead
iball weighs four times as much as an alum-
inium ball of same size. This difference is
Ismall as Gempared with the difference between
:these weights and that of the displaced air.
For low velocities such as are acquired in a
| fall of 100 feet these two balls will be about
“equally able to overcome the resistance of the
air, and will doubtless reach the ground very
nearly together.

(10417) L. H. P. writes: Referring
to the question a@sked by H. W. S, No. 10192,
in your paper of November 10, 1966, page 351 :
Neither system of radiator connections will
work at 80 pounds pressure. The diagram
No. 1 would work at a reduced pressure, say
5 pounds, provided the pipe was of the proper
size, and the trap connected with the down
|pipe thus:

W, SR

[ _,,,R':::.'— .Z. o
l I’ E N { ‘ILT REQUCING VALV E
"'”"_:ﬁi._‘_,,-,,s., iy SR :

Your diagram No. 2 will not work, as the
return of the first radiator will stop the circu-
lation of the second. It should be. run thus:

In this arrangement no air valves are required
if any ordinary Nason or pot trap is used.
In both diagrams shown by you, the air valves
are at the wrong end of the radiators. A.
‘We thank you for calling our attention to an-

other way of arranging the piping of the radla-
tors. Both systems, as you describe them,
would, we believe, work satisfactorily. Both
systems shown in our sketches would work at
80 pounds pressure if the piping were of
proper size and properly pitched. We under-
stand, of course, that a much lower pressure,
say 5 pounds, would be much preferable, but
that was not the pressure which was specified
in the letter we were answering. We there-
fore did not refer to it. The location of the
air valve depends on the character of the radia-
tor. On most of the common radiators the
air valves are located as you indicate them.

(10418) J. G. T., Cincinnati, Ohio, is
informed that if he sends his name his queries
can be answered. See first notice in Query
column each week.

(10419) M. W. P. writes: Our teacher
has taken the position that a circle is a poly-
gon. 1 would be pleased to have your opinion
on the matter and also a demonstration in
proof, for she will not receive any proof that
I have been able to find. A. We are not able
to tell from your letter whether you agree with
your teacher that a circle is a polygon or not.
If you do not agree with her we are sorry for
you, since she is entirely right. Every mathe-
matical student of any advancement knows that
the circle is regarded by all mathematicians as
a polygon of an infinite number of sides. The
fact that a polygon may be inscribed in a cir-
cle and another may be circumscribed about
the same circle which shall differ from the
circle by less than any assignable quantity is
proof of the point in question.

(10420) L. T. F. asks: As a reader of
your paper for thirty-five years I would ask
you to give the following information through
your journal. This morning, about 5 A. M,
we discovered smoke in our house. After In-
vestigating I found a bunch of rags on fire on
a shelf. It was a glowing mass of fire .about
the size of a cocoanut, but no blaze. 1 found
on further investigating that this rag had been
saturated with furniture polish during the
previous day, composed of linseed oil, turpen-
tine, and varnish. I would like to know if it
is possible for spontaneous combustion to take
place on an open shelf in twelve hours’ time?
If so, there is a new danger for fire not thought
of by the average housekeeper. A. A rag satu-
rated with a mixture such as you describe is
a very dangerous thing to leave lying around
the house., The average housekeeper should not
run such a risk of a fire. Many cases like this
occur every year.

(10421) D. D. A. asks:
make dry batteries? That is,
them with? A. Dry cells are filled with a so-
lution of ammonium chloride in water. Other
materials are added to make a suitable paste.
The carbons are packed with manganese dioxide
and graphite. The process is given in our
SUPPLEMENTS Nos. 1383 and 1387, price ten
cents each, much more fully than can be given
in a letter. 2. I have a small electric motor;
the armature has three poles, the brushes are
flat copper. Can I change it into a dynamo?
Please give directions for doing so, if possible.
A. Many small motors will not generate as dy-
namos, since they cannot build yp a field of
sufficient strength. * You can find out about
yours by trying it. Should you not succeed,
you can then disconnect the field wires and use
a battery in the field circuit to magnetize the
field. It will then be separately excited, and
will generate a current.

(10422) L. M. F. asks:
ground circuit telegraph line one-half mile long;
two 20-ohm instrumentss on line, At one end
have two 5x7 and one 6 x 8, at the other end
one 5x 7 and one 6 x 8 gravity batteries. Have
glass insulators for line wire; do not know if
line wire is steel or iron. Batteries will not
work line, will work on short circuit.
batteries  connected, the positive pole to the
negative pole of the .other ; also have them con-
nected from one end of line to the other in like
manner. I have worked line with an addition
(to the present batteries) of twelve dry cells._ I
have a bell which one dry cell will ring, my
gravity batteries will not. 1 have the copper
covered with blue vitriol. The crowfeet are
covered with a black substance. Batteries have

1. How can I
what shall I ftill

been charged for two weeks. Are my batteries
weak? Is my line the fault to a certain ex-
tent? How many gravity batteries will it

take to run this line with 20-ohm instruments
when line is in working order? A. Your trouble
with the telegraph line may be due to one or
more of several causes. The joints of the
wires of the line may not be good. The ground
connections may be bad. The battery may not
be connected in series at the two ends, so that
one part of the battery opposes the other part.
The battery may not be powerful enough for a
good line, and if there is any fault in the line
the battery will of course not be powerful
enough for a poor line. It is not possible for
us to tell which of these causes is the source
of your trouble. One dry cell may ring a
bell when a far better gravity cell will not.
The dry cell has 1.5 volts, and the gravity
cell has only 1 volt at its best, But the grav-
ity cell with its 1 volt will work right along
for months on a telegraph line, while the dry
cell will be run out in a short time. The black,
or rather brown, dirt on the gravity zincs does
not diminish to any extent the force of the
cell. It is well enough to take the zincs out
and scrape off once in a while. 1f you can tind
no other fault in your line, you would do well
to put on more cells.

I have a!

Have ;

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

February 26, 1907,
AND EACH BEARING .THAT DATE

[See note atend of list about copies of these patents.|

Adding machine, J. Swart.....ccceeennnn .. 845,276
Advertising device, W. B. Owen. 845,704
Air blast diier, J. Beernink...... .. 845,047
Air brake apparatus, R. J. Wilson........ . 845,500
Air cleaning apparatus, dust-laden, A. Lotz 845,364
Air compressor and the like, De Laval &

P N 1) T PPN «.... 845,653
Air currents, apparatus for separating dust

from dust-laden, A. LotzZ.............. 845,562
Air carrents, separating solid material held

in suspension by, 10) » /S 845,563
Air ship, J. A. Elston......... .. 845,639
Annecaling box, M. F. Jarrett............ 845,093
Antbraquincne compounds,

Scholl & KuDZeueeerieieeiinnnnannannn 845,129
Automatic brake, J. W. Gurnsey. .. 845412
Automatic gate, G. C. MiSOD.....c0cvuu 845,308
Automobiles, gas lighter for, Kapp & Al-

VISEEt sieiiieiiiiiiiiiiiiiiiiiei e 845,553

Axle, H. K. Bryson 845,516
Bag, trunk, or similar article, W. J. Teese 845,145
Baling machire, J. J. Huggins...... cssesns 45,356
Baling press, C. E. Field........ 845,625
Battery plate, storage, J. Bijur. 845,048
Bearing, ball, F. . Gurney.. 845,632
Bed and table, combination, E. 845,117
Bed attachment, C. B. Cass.. 845,523
Bed, extension, W. L. Edward 845,223
Binder, loose leaf, Baughman & Mead. 845,390
Bit. See Drill bit.
Block signal system, F. B. Corey. . 845,220
Boat, life, G. O. Ditton...ce....c... . 845,620
Boat releasing device, H. G. Oliver... . 845,477
Bobbin, G. Pcpplewell.............. .e . 845,575
Boiler tube cleaner, R. Herman.......... 845,083
Bookbinders, signature gathering machine

attachment for, J. Murray........... . 845,369
Boring machine, A. Y. Pearl..... 845,191
Boring tool, recess, M. Jungling. . 845,360
Bottle, A. W. Hutchins..... Seeaens 845,175
Bottle attachment, W. J. Gesell... . 845,347
Bottle, dropping, R. H. Ferguson.......... 845,400
Bottle neck forming machine, J. C. Hender-

BOD  teeentesescannsens PPN ceeesceses 845,235
Bottle, non-refillable, R. Gatti.......... «. 845,641
Bottle, non-refillable, H. N. Rothweiler.. 845,579
Bottle stopper, G. Kirkegaard....cooueeeas 845,646
Bottles, valve for non-refillable, W. T. Sol-

OIMON  <eeveesesssasescscscscnnsanscsnns 845,136
Box, J. H. Thieler....... e 845,596
Box covering blank, J. S. Stokes.......... 845,205
Boxes from pasteboard or the like, machine

for manufacturing, F. Fettback...... 845,071
Brake shoe adjuster, J. S. Ashworth...... 845,504
Brake system, fluid pressiice, M. W. Hib-

DArd  c.eiiiieiiiiaiicaivaseoaanenaa.. 845,353
Braking and locking d:vice, combined, B.

Peducasse s.ieeecicccneiioncniennencss 845,192
Brick or like molding 1machine, plastie, J.

W. Bottomley .....vceevees 845,329
Brick press, P. Thomann 845,146
Briquet machine feeder, K. P. Hangli, 845,299
Brush, J. K. Gohl.....ceciiee.. 845,408
Brush, dustless, F. D. Wolfgram 845,387
Brush, tooth, F. P. Drowne 845,064
Buckle, O. C. Dally... 845,164
Buckle, D. A. Huffman....cceeeeeescncnans 45,642
Building, earthquake proof, J. Bechtold... 845,046
Burglar alarm, J. G8YyDOre..eeseseesess 0. 845629
Butchers’ block meat clam% J. E. Reller 845,263
Butter cutter, Macnish & Penn........... 845,468
Cabinet, M. W. Randolph....

Cabinet, L. W. Dickinson............

J.

Cap feeding machine,

s
Car controlling apparatus, C. W. Coleman.. 845,161
Car door, J. A. J. A. BourgeoiS........ 845,
Car fender, W. T. McLaughlin.......

Car fender, automatic, W. H. Walsh. . X
Car motor, B. Bidwell......ccveeeeenn . 845,682
Car roof, S. Herbert....... cesenses .. 845,414
Car underframe, Howard &.Dunn......... 845,089
Car vestibule diaphragm, J. H, Donaldson. 845,451
Car wheel press, Cullen & Reiss........ . 845,397
Cars, automatic air brake coupling for rail-

way, F. H. Rutherford.........c..... 845,265
Cars, folding stake for railway, J. W. Ken-

drick ....viieieiiieiienanns eeceeaneans 845,097
Carbon tetrachlorid preparation and its pro-

duction, J. Stockbausen.......eee.icies 845,322
Carbons for arc lamps, utilizing waste

ends of, R. PeterSee.icevecieeencecas 845,256
Carpenter’s bench, H. A. Brunstre 845,688
Carriage machine, J. W. Crain...... .. 845,697
Cartridge holder, Burnett & Bubear....... 845,611
; Case. See Show case,

Cash check till, R. Field.... . 845,342
Casbh register, H. S. Hallwood.. 845,634
Casting spaces and quads, matr .

H. Brewn et al. ......... . 845,685
Castings, mold for making m .

Sweet, Jr. 845,668
Ceiling or floor plate, J. J. 845,142
Cellulose, obtaining, F. L. 845,378
Cement brick making machine, H, Pocock. 845,194
Cement mold, Buckland. ..eeveeenens 845,610
Chair attachment, M. L. David........... 845222
Chalk lines, automatic chalker and reel for,

S, Field .oviiiiieiiniiiiiannienasn 845,401
Charging apparatus, T. F. & J. G. With-

€IDEE tiieieresrenencinnctconcacsaeannns 845,601
Cheese vat, F. J. Macnish.... .. 845,470
Churn, Gentry & Bottomlee.. . 845,346
Churn, C. L. Cook 845,627
Churn motor, E. 845,525
Churn operating mechanism, A. H. Stutler 845,595
Cigar box, Moon & Cushman.............. 845,428
Cigar cutter, J. C. F. Dick..coivvvennnn... 845,536
Cigar stand, cigar cutter, match box, and

lighter, combined, J. B. Zorn.......... 845,325
Circuit breaker,  automatic, H. W. Leonard. 845,655
Clam and oyster opening machine, L. H.

CarlSon .. .cviieivrennrannannn cesesanes 845,521
Clock, J. Fellheimer ......... 845,070
Clock, calendar, J. L. Woods.. .. 845,603
Clothes drier, W. S. Morgan... . 845,248
Clothes drier, J. Curry ...... .. 845,398
Clothes line pulley, R. Alpin..... .. 845,388
Clothes line support, E. H. Muse. . 845,702
Clothes rack, W. 8. Mathers........ 845,245
Cluteh, H. Jezler .. 845,094
Clutch, magnetic, A. 845,126
Coal and other minerals, means

and unloading, C. Burnett 845,217
Coating machine, A. J. Ford 845,734
Coin collector, McBerty & McQuarr 845,370
Coin collectors, circuit for, J. L. McQuarrie 845,111
Coin collectors, circuit for, McQuarrie &

Crane .....evveiiiiennennssenasnnnan ... 845,112
Coin holder, M. Quinn .........ceevennes.n 845,664
Coke oven charging appdratus, F. W. C.

Schniewind .......ciiiiiiiiiiieaan . 845,719
Column, metal, T. H. Gillespie.. .. 845,350
Compresser, rotary, C. C. Palmer...... .. 845,114
Concrete floor contructon, F. A. Koetitz.... 845,465
Concrete, mold for imbedding tablets in, T.

J. Missildine ........... .ol 845,311
Concrete steel construction, P. Kuhne..... 845,664
Conductor pipe machine, 8. M. Schmeltzer.. 845,437
Confection baking apparatus, Lanier &

Driesbach ....... ... .. ciierinnncnnns 845,557
Connecting pin, J. R. Reniff.. .. 845,121
Controller, Cooper & Johnson... .. 845,528
Conveyer apron, E. Schaffner...... . .. 845,269
Copper, hardening, R. T. Anderson.. .. 845,606
Copying machine, D. T. Marshall... . 845,730
Cork puller, H. Bitner......ecccceeeeene.. 845,608
Corn cutter. A. C. Robe¥...ceieveiiaee. .o 845,123
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Wood-working
Machinery

Fer ripping, cross-cut-
ting, mitering, grooving,
boring, scroll-sawing edge
moulaing, mortising; for
working wood in any man-
ner. Send tor catalogue A.
The Seneca Falls M’f’'g Co.,
695 Water St., Seneca Falls, N. Y.

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

WORKMANSHIP. CATALOGUE FREE

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

Foot and Power zr‘;,"sg;gfsf’iuﬁ“‘r}r‘h‘i%ré’;:;

SHEPARD LATHE CO. St. Cincinnati, O.

Tue CuePErCUP

g~ Its triangular shape prevents
entangling and gives three times
the capacity of any otber Clip fer
attacbing pavers together.

Best & Cheapest. All Statflonws

CLIPPER MFG. CO.,

401 West 124th St., New York, U.S.A.
i Send 10c. forsamp]eboxof 100; or 20c. for clips and desk tray.

 Veeder
Counters

to register reciprocating
movements or revolu-
tions. Cut full size,

Booklet Free
VEEDER MFG. CO.

18 Sargeant St.
Hartford, Conn.
1ycl-mde1-s. Odometers,
‘achometers, Ceunters

and Fine Oastfmgs

THE AUTO- SPARKER

Ignition dynamo for gasoline engines and
automobiles.

DUNN MACHINERY CO.
Dept. T Atlanta, Ga.

Automatic Water Supply

Moat economlcal. rellable and efficient,
If you have running water the Nm;mra
enrines will elevate 35 feet for

each foot-fall obtainable £rom

spring, broock, or river. de-
llvered te any dmstance.
Write for catalogue.

Niagara HydraulicEngine Co.
140 Nassau St, N. Y.

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

SCIENTIFIC AMERICAN

MUNN & CO., 361 Broadway, N. Y.
BraNcH OFFICE: 625 F 8t.,Washington, D.C.

ORIGINAL BARNES

Upright Drills

i0 to 30=inch Swing
Send for Drill Catologue.
W. F. & INO. BARNES CO.
" (Bstablished 1872)
1999 Ruby St., Rocktord, Il1,

Positive
Feed

ROTARY PUMPS AND ENGINES,
Their Originand Development.—An imgortsnt seriea of
papers zlvmf 4 historical resume of the rotary pump
and enkine Xrom 1388 and !ilnstrated with ciéar draw-
ings showling the construction Oof variows foriny ¢f
pumps and engines, Nustrations. Contalped in
SUPPLEMENTS 1104, LLI0. 1111, Price 20 cents
eaoh., ForBale by Munn & Co. and all newsdealers.

THE EUREKA CLIP

The most useful article ever invented
for the purpose. Indisvensable to Law-
yers, Hditors, Studernts. Bankers, lnsur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used 1epea.tedly In boxes 0f100for 25¢c.
To_be had of all bouksellers, stationers
and notion dealers. or by mail on receipt
of price, Sample card, bvmau free. Man-
ufactored by Consalidatéd Slhfet
Pin Ce.. Box121. Bloomfield.

‘% 'ON 9218

Manufacturers should investigate ti
B. F. BARNES MACHINE TOOL«

before placing orders. The Tool hert
illustrated is our 20-inch Drill, and we
have many other sizes to make a very
complete line, including Multiple Spin-
dle Drills. If' interested in the latest
Tools for reduc

let us tell you Wi

costs _of production,
we have. Ask for
Catalog's

B. F. BARNES Co. Rookford, .
European Branch .
149 Queen v:cgm.m., London, E. C.

*
Manufactory Established 176},
Leod-Colored & Slate Pencils. Rubher Bands,
rasers, Inks, Penholders, Rulers, Water
Colors, Improved Calculatirg ales.
Send for descriptive Qircular 8
44-60 East 23d Street, New York, N. Y.
Grand Prize, Highest Award, St. Louis, 1904.

How to Construct
An Independent Interrupter

In SCIENTIFIC AMERICAN SUPPLEMENT, 1613,
A. Frederick Colling describes fully and clearly with
the help of good drawings how an independent multiple
interrupter may be constructed for a large induction

This article should be resd in connection with
Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1 “How to Construct a 100-Mile
Wireless Telegranh Outfit.”

Bach Supplement costs 10 cents; 20 cents for the
tw). Order from your newsdealer or from

MUNN & CO., 361 Broadway, New York

Scientific American

Cern serter, L. P. Graham.......
Cor8et, BE. Saveye ...iviieiecececncananns .

Cotton and cern chopper, D. O. Graham. 845,172
Cotlon mercerizing machine, L. Cipollina.. 845,160
Coupllng, J. R. Lilley.....coveereerennann 845,243
Crane, traveling, C. L. Tayler............ 845,380
Crih or bed, sliding side foldmg, C. Vallone 845,384
Crusher and pulverizer, W. H. Gardner... 845,171

Cryptegruph, H, Burg.........iee0v0a4... 845,515
Cultivator, E. M. Heylman . 845,084
Cultivater, N. E. Omberg... 845,255
Cultivater, W. C. Ogletree.......... 245,660
Cultivater attachment, J. H. Nicks. 845,567
Cultivater teeth, G. E. Camp..... 845,69
Curtain bracket, W. Jenes........ 845,420
Curtain fastener, J. H. Matthews.. .. 845,310
Curtain heisting apparatus, T. Eskilssen. . 845, 731
Curtain suppert, W. Hubert............... 845,355
Cut eut, Hewlett & Hill
Cut ‘eut, electrethermal, F. B. Ceek....... 845,219
Cutting: :and grinding machine, F. H

BIDVED oo ofile e /1ols 1 e st assasosssssans 845,687
Dam, autematic, F. Camagni.............. 845,394
Die steck helding and eperating device, W.

V. Bulman ....eoceieeenneecsneannenns 845,514
Digger. See Petate digger.
Directery er beek, tclephene, C. E. Napp.. 845,703
Disinfecting dev1ce, J. Lee . 845,559
Display ferm, G. Galland 845,403
Display mechanism, colored 1 gh

Nielsen .. . 845,568
Pisplay rack, W . 845,658

effects,

Discuptive er explesive

eed & Knudsen
Distilling, J. F. Wittemann
Distilling apparatus, J. F. Wittemann.
Deer check and holder J. R. Gallinger.
Deer hanger, P. A. WIS, .o viststonsons
Doer hanger, H, J. Raudall
Deer hanger and  track therefor, O.

. 845,604
. 845,286
. 845,285

StenebUrNer ..u.veeeieeeernceanannens 845,206
Deers, reller suppert fer edgewise meva-

ble, Geergensen & Hennen ........... 845,631
Deors, reller suppert fer mevable, L.

Deugh divider, C. R. Miller...
Draft equalizer, C. H. Matleck
Drag, DATMNZA. . o ¢ e .one asasysls sae siozs
Diedging apparatus, H. B. Buddenborg
Drill;, C. Partingten...............co0.iuun 45,

Drill’ bit, fiuid feed-side mlet 3 H. Wiest 845, 385

Drip can, N. 8. Hillyard................. 845,174
Driving and reversing mechanism, W. & G
Meischke-Smith ................ ... 845,715
Dust separating blewer, W. J. Baldwin... 845,044
Easel, A. H. Cenelly ..........co0eiunnes 5,694
Egg and cake beater, cembined, J. S. Dun-
Ty I P S e S e S O oot 845,341
Egg beaters, helding bracket for, G
fley ceieiiiiiiiiiiiiiitiieiiiiaiaae 845,326

Electnc Cll‘Cult centreller, H. W. Leenard. 845,656
8456

Electric cenducter, S. G. Brewn............ 09
Electric cenducters, swivel tip fer, W. F

Batker. . 2y - il 2 £ T XX -Fek 845,288
Electric resistance apparatus, R. ven Breck

I JE s ST SRR, RGN 8 845,051
Electric waves, means fer receiving intelli-

gence cemmunicated by, ‘W. Pickard 845,316
Electrede and preducing same, carben, T.

i Sharts’ .. 845,585
Elevater- &oer

Bentley . 845,680
Elevaters, detaching d

other, G, Killian 845,177
‘Bngine_ controllmg means, gas, E. Evans.. 845,732
Engine driving mechanism, paper refining,

BE. A, JONes ...eueiiieiiectiiannnainns 845,302
‘Envelep making machine, G. W. Dietz.... 845,537
Exhibiting ha'ts, bennets, and the like, de-

vice fer, A NUNDER. F LR EEREL « 845,569
Explesive, waterpreef metallic, Bayliss &

Brewnsden ..........ccc00000000000000 845,678
Eye guard er shield, H. S. Cever.. . 845,696
Eyeglass nese guard, L. F. Adt.. .. 845,042
Fan, Futrell & GaskinS.............. .. 845,626
Fastener, separable, W. B. Murphy . 845,473
Faucet, I. Raphiel ...........cciivvivienn 845,260
Faucet, liquid measuring and registering,

. M. Davisen .........ccc0000000000 845,531
Feed water purifier, C. Timmerman....... 845,723
Fence making machine, wire, J. E. Fred-

T CKIRTYI N e toxsi s  sze o/ s ois sissiolsiers sasisierefopeletots o 845,170
Fence pest, E. E. Edwards.. .. 845,399
Fence pest, A. J. Caldwell........... .. 845,612
Fence pest and stay, M. M. Wickham.... 845,498
Fence, wire, J. Fisher ................ .. 845,072
Fencing tie, wire, B. E Tebias. . 845,381
Fibers, preparing, T. G. Saxten 845,267
ile er holder fer sales slips, etc.,, J. F.

12052 9006 650000000 040000 0900 LS 5 000000 846,417
Finger prmt registering device, M. P.

j 0572037 e o S, o ot o R o T 0 0 5T . 845,624
Finger rmg and pencil, F. A. Rejas. . 845,197
Fire escape, P. M. Legere........... . 845,181
Ifire hydrant, A. O. Babendreier. 845,505
Pirearm sight, C. G. Thunen g
Fleering, weed bleck fer, W. C. Morrlll 845,107
Flewer band meld, Leckard........ 84 5561
Fluid presser, electrically driven, A. H.

GiDBON  .iieiiieiiitiicetaceetenanas 845,406
Fluid pressure brake, ‘W. P. A. Macfarlane,

45,366, 845,713
Fluid pressure regulater, L. B. Fulten..... 845,708
Feed preduct, A. Merel-Lautier..... .. 845,472
Feurdrinier machine, W. Eibel .. 845,224
Fruit bin, H. C. Bewman..... . 845,330
Fruit evaperater, M. S. Reatz 845,317
Fruit picking apparatus, R. Simp. 845,484
Fuel, artificial, J. J. Czepull 845,337
Furnace, D. Steele.... 845,591
Furnaces, etc., grate f

ler oo e eaeens 845,590
Gage. See Presgure g ]
Gage, A. B. Price. 845,258
Garment, I. V’Vemgax"t .. 845,494
Garment hanger, J. D. Allardice. . 845,443
Garment supperter, F. Hirsh.... 845,300
Garment supperter er garter, H.

ham . 845,321
Gas burner, H. S. Busey......... 245,332
Gas burners, heating attachment f a

‘Holayr 2w ororere oo Bl FoleFIY FEREEREL « o1 845,297
Gas distributien system, G, H. Diall .. 845,338
Gas engine, W. K. Andréw........... .. 845,159
Gas generater, acetylene, T. Lenzi........ 845,560
Gas mantle, ferming an incandescent, C.

LOAETEN (oo o 00ieele o o oo a o o o foltls o fu 845,184

Gas mixing apparatus, W. J. Lenergan.... 845,104
Gas er gaselene saver and heat centreller,
cembinatien adjustable, Nichel &

LACEY teveeeeeentuanesassasssocsnnanns 845,315
Gas producer, H. K. Cewen..... 845,163
Gas tank clesure, E. F. Lleyd.. 845,426
Gate, Jehnsen............ 845,419
Gate, :D. B. Allsup 845,444
Gate, P. McCellum ..........ccc0un .. 845,566
Gear, cempensating, E. J. Geuld.. . 845,409
Gearing, B. Ljungstrem .................. 845 103
Glass articles, manufacture b

JONKETZOUW . .vvuerrenuracenencsaneans 845,552
Glue substitutes, making, A. Bernstein..... 845,681
Geeds raising and lewering apparatus, I.

Taylor .ivieeeeeueocossosocsnsaosnns 845,143
Geverners, safety device fer speed, L.

STEIEN Fololelolelelolsles PRYEEIE = = Sele o e/elo e siel /o o8 845,132
Grain binder knetter, C. F. Adams. 845,158
Grain bleacher, Caldwell & Barr. 845,446
Grain drill, 0. W. Fisher....... 845,168
Grain drill, R. C. Livesay......... 845425
Grappling heek, autematic, B. Langley 845,555
Grate shaker, steam, W. H. Hughes.. d ,000
Grinding er pulverizing mill, W. S. Os mne 845,661
Grinding spiral er twist drllls machine fer

autematically, N. Struck 845,139
Grinding wheel, Brewn & Shee 845,511
Grindstene, E. Franke .......c..co0eeueen.. 845,073
Grindstene cutting and dressing machine,

J. Grieshaber ......c.cciiiiiiaiieiinnn
Gun, E. Sanner ......

Hair pin, W. Adler

Hair remeving apparatus. M. G. Fowler... 845,455
Hammer, magazine, D. T. Vanlanigham... 845,148
Handle, J. Ruckstuhl .................... 45,666
Harness, D. A. Lee...... 845,558
Harvester, beet, W. Kite.. . 845,098
Harvester, cabbage, G. H. Rebbins........ 845.195
Harvesting apparatus, Russell & Armistead 845,581
Harvesting machines, cleaning wheel feor

reot, G. F. OMIEEE « «ooaocsacnansanns 845,218
Hay fork E. H. Alvord....... 845 445
Hay loader, C. H. Peltoh ................ 845,103
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The Varnish that lastslongest

Made by Murphy Varnish Company.

STEEL TOWERS

GA LVANIZED

AERMOTOR CO.. CHICAGO

Cushman 38¥0s

is the most reliable, economical and
durable engine built.

Will use either Gasoline or Al-
cohol. Skilfully designed and very
simple. Will always take you home
and win you many races,

For catalogue write

ftobILP. Wi 125 I, CUSHMAN MOTORCO

Sew our exhibithon,
Madison Square Garden, anco]n, Neb.

JAGER Marine
4-Cycle Engines
Skilifully designed and well
built. Single lever control, com-
bining automatic carburettor
with spark advance. Develop!
wide speed range and rehablllty

under most trying conditions
Sizes 3t060h. p. Serd ter catalog.

CHAS. J. JAGER CO.
281 Franklin, cor. Batterymarch St.,
Boston, Mass.

Should
Insure Your lL.ife.

Life Instrance lightens your burdens and

brightens your prospects. Only two out of
every hundred succeed in life. The Insurance
Policy is frequently the only asset left at
death. The way to carry out your intention
to insure is—To insure,

Should Insure in

OUThe PRUDENTIAL

You want the best there is in Life Insurance.,
The Prudential issues it. The Prudential

Policy provides for the welfare of the
family, leaves money in trust for educa-
tion of children, creates immediate capital,
and saves for old age.

THE PRUDENTIAL HAS MORE LIFE INSUR-
ANCE IN FORCE THAN AMNY OTHER LIFE
INSURANCE COMPANY CONFIMING ITS BUSI-
NESS EXCLUSIVELY TO THE UNITED STATES.

Write ut once sie i ;f-_, age and

y

amount you cdes
every year, |

The Prudential

INSURANCE €0 OF AMERICA. Home Oifice: Newark, N. J.

Buiarperaiid 61 & M Compuny by e sl of Mew barsey

JOHN F. DRYDEN, President

VW OR
B ‘

121 '

{ (HAS THE
STRENGTH OF
GIBRALTAR
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SORE THROAT:

To prove the Efficiency of

Hydrozone

to Sore Throat Sufferers, I will send
One 25 Cent Bottle Free
to anyone mentioning this paper
and sending 10 cents to pay postage
and packing. Hydrozone is a harm-
less germicide, indorsed and success-
fully used by leading physicians. Not
genuine without my signature on

label. Ask for Booklet on Treatment
of Diseases. Sold by Leading Drug-
gists.

(o, el
Dept. U, 63 Prince Street, New York

The
Perfection
Power
Block
Machine

Makes Hollow Concrete Building Blocks. Perfect form,
uniform size and quality. Concrete accurately meass
ured, mixed by power under pressure over 100 tons.
Full Details, List of Machines in Operation,
on Application.

THE PERFECTION BLOCK MACHINE CO.
’ 321 Kasota BIld., llinneapolis, linn.

Peninsular Marine Motors

Four-cycle spark ignition Automobile design.
Are designed and built for high speed and
steady all day running, They are
practically indestructible, every part s
interchangeable. Don’t fail togetour
catalogue before purchasing. 2.1-2 to
40 H, P. Prompt delivery guaranteed,

PENINSULAR MOTOR 0O,
200 8.FrontSt., Grand Rapids, Mich,

Reliable, Two Cycle.

Reversible,
Two and Three Port.
Guaranteed for one year.
Simple and easy to-operate:.

Our Catalog A3 is worth your baving.

UNITED MFG. CO., -+ - Detroit, Mich.

DURYEA AUTOS

Are practieai. Built
to run every day.
Fewest parts. Sim-
plest control. Great.’
est comfort. Lowest
cost of maintenance.
. Let us prove thesé
statements to you.

Aeyrud Street, Reading, Pa.

DURYEA POWER CO..

AUTOMOBILES

BOUGHT, SOLD AND EXCHANGED
The largest dealers and brokers in New and
Second<hand Automobiles in the world. Send
for complete bargain sheet No. 129.
TIMES SQUARE AUVTOMOBILE CO.
217 West 48th Street, New York City

For Either Hand or Power
This madcine is e regular hand machinc
plied with a power base, pinion, counte
etc., and can be worked as an ordinary powet
machine or taken from its base for use asa

hand machine. Length of pipe “ﬁ to 15 in,
b handled easily in small room: [lustrated
catalogue—prico list free a application.

THE CURTIS & CURTIS CoO.,

6 Garden St.. BrierrorTt, CoNN,
New York Office, 60 Centre St.

MacHINE No. 78,
Range 2)4-4in. R. H.

$40 MOTORCYCLE

We have the largest line of New
. and used Motor Cycles,Parts and
Supplies in the country, at the
lowest prices. Every machine
guaranteed. We are the largest
and only exclusive Motorcycle
House in the world. Send for our
1997 Catalog. Repairs a specialty,

Harry R. Geer Co., 851 McLaran Ave., $*, Louis, Mo.

Curtiss Airship Motors

7 H. P., 50 Pounds.

by every successful aeronaut. High-
est Award at Lewis & Clark Exp051-
tion. World’s Record, Ormond Beach,
Fla. Send for Oatalog B,

Latest record, one mile in 46 2-5 seconds,

G. H. CURTISS MFG. CO., Hammondsport, N. Y.

34 USE GRINDSTONES ?

[f 80 we can suppiy you. Al sizes
—; motnted and nmnonnted. ai ways
kevt in stock. Remellber, we ma ke a
specialtyof selecting stones for alj snie-
cial purposes. Sen& for cataiogue *‘'}

.The CLEVELAND STONE CO.
== 2d Floor, Wilgshire, Cleveland, 0.

Hay rake and tedder,
ery, H. B. Sperry

combined side deliv-
!Heatiug system, J. S. C N .

Hinge, C. J. Caley ....eeveevnnnnss i
Hoisting apparatus, A. F. Bardwell. 845,506
Hoisting book, Coats & Thompson.... 845,693
Hoof pad, L romm ...... 845,649|
Horse boot, N. G. Devlim........... . 845,535
Horse power and boist, A. M. Smlth ...... 845,201
Horseshoe' and mesns for attacbing the

same, W. M. Digbt.............c. 0000, 845,699
Horseshoes, manufacture of, W. R. Yost.. 845 211
Hose supporter, Giles & White cesecasaes. 845, 1349 !
Hot air furnace, L. J. Bair.,............. 845,607 *
Housebold machlnes drlvlng device for, R.

Brambach ........ccciiiiiiiiiionennnas 845,050
Hub for wheels, pneumatic, W. S. H. Smitb 845,135
Husking machbine, E. J. Weidner.......... 845,699
Hydrocarbon burning apparatus, L. K.

Leaby .iuvieiivneeitnensescnocsnnnnnns 845,241
Ice cream dipper, N. W. Kline.... ... 845,421
Ice cream freezer, A. F. Schmand. . 845,667
Igniter, time, F. C. Reed.....co0vovvuuunn 845,374
Ignition device, sparking, C. T. Hildebrandt 845,354
Ink pad, 8. D. Ruth..................... 845,125
Insulated rail joint, G. W. Whiteman,

45,496, 845,497

Insulating materials, manufacture of beat,

Luttgen ....viivieviecneannaannnaas 845,366
Internal combustion engine, H. A. Stuart.. 845,140
Ironing board, Henlein ............. 45,352
1 Jar opener and cioser, W. H. Pheasant.... 845,118
Journal box, Heird & Brownawell......... 845, 548
Journal box for railway cars, pressed steel,
! H. Cochran ......cecvevuiiennnennns 845,726
Knife. See Pocket knife,
Knife shank, C. E. Drew. . 845,340
* Knob, wiring, W. C. Gordo . . 845,644
Isnockdown screen, adjustable,

nelison . 845,162
Ladder, extension step, A. Peltier.. . 845,433
Ladder book, spanner, and hose car
) combined, J. G. Gladding............. 845,709
! Lamp bulb, incandescent, D. K. Campbell. 845,053
Lamp, gas, M. Lungren.......coouuuu. 845,186
Lamp, incandescent gas, R. M. Dixon...... 45,166
Lamp socket, incandescent, G. W. Goodrldge 845, 542
Lamp sockets and the llke switch- mechan-

ism for electric, J. P. Neilson........ 845,476
Larding needle, B, F. Weber ... 845,151
Last, R. W. Perry...... e . . 845,705
Last thimble, E. 8. Mor 845,109
Latch. for gates and’ the llke W. B. Le

BOUrZEOIS auvvveedeneenneennnnsnnennns 845,363
Leather sbredding apparatus and method,

G. E. Sovereign ..........ciiiii000n0nn 845,721
Lewig, F. ‘Whidden.........oieivunnn.. ‘845,724
Life preserver, automatic . |

LUCE cuvviininerinneionrgeeeenins .. 845,659
Lit‘tmg ;]ack A. Taylor . 845,144
Lifting jack, W R. Leroy 845,657
Lifting jack and cradle for bath tubs aud

-the 1like, O. J. 845,464
" Lighter, J, W. Hammond 845,461
Lime, hydratmg, W. S. Osborne.......... 45,190
DIime bydrating apparatus, W. 8. Osborne.. 845,189
Lineleum, manufactire of, ‘W. D. Snow... 845,202
Linotype machine, J. R. Rogers.......... 45,196
Linotype machine, Foster & Lauzon...... 845,227
Linotype machines, mecbhanism for throw-

ing lines of matrices into, G. E. Marlatt 845,307
Liquid, device for visually feeding meas-

ured quantities of, C. B. Hodges..... 845,416
Loader, R. R. Langley......covoivuvuvinnse 845,556
Lock, Y. Q. Caldwell. 845,613
Log roller, R. Weir . 845,152
Loom shuttle motion, J. A. Gendr: 845,345
Loom stop motion, . Thompson. . 845 279
Loom weft replenishing mechamsm, C M:

Hanse . 845,232
Looms, double lift jacquard mechan! m for.

0. Schreiber ..........co..000 . 845,271
Lubricatmg apparatus, H. Frenay. " 845,074
Lubricator, I, Warren....ooovveennennns 45,209
Lubricator signal, force feed, J. Hanson.. 845,351
Magneto interrupter, T. M. Mueller........ 45,368
Mail bag catcber, Cook & Dietrich........ 845, 1055
Mail carrier box, portable, W. E. Van De-

VeNter ...ciciecencriearannnns . 845,698
Man lift, 0. A. NubSon .. vvenn.n . 845,253
Manbole cover lock, B. T. Letts 845, 182
Mantle, mounting a, C. M. Lungren. . 845 185
! Manure and dirt dump, J. C. Rogers....... 845, 124
Marker, dry goods, Stewart & Miller 845,593
Massage apparatus, G. W. Fitz........... 845,733
Massage apparatus, ear, Turner & Jobnston 845,383
Match safe and malling card, combined, C.

Grundy -
Measuring device, S. Peck. 845,572
Meat cutter, H. Schwenck ....... . 845,584
Metal bending machine, W. Febr........ 845,069
Metal manufacture, expanded, N. E. Clark. 845 617
MCtal gheets, apparatus for plamshmg,.A.

22 s U 845,718 |
Metal wor]ing toals, cutter for, G. .B.

- Thomas 845,489
Meter box, E. H. Ford..... .ceoeiuveacinnn 845,226
Mica, manufacture of pulverized, P. Dobler 845,450,
Miter box, J. Peach.......covvvvvvvnnnnns 845,671
Mixing machine, L. C. Roberts... . 845,435
Mixing machine, J. H. Shepberd . 845,438
' Molder’s flask elamp, J. T. Ramsden, 845,665
Molding apparatus, C. Wincklhofer. . . 845,674
Motor ‘controller, spring, A. A, Callle ....... 845,617

i Motor with a driven machine, coupling for

'Nail extractor, J. A. Thompson

R. Gruse

conpecting a driving, 845,079 .

‘Mower, R. W. Hatbaway

845,672
. Necktie, B. Morton........... 845,108
Negatlve pole plate, J. Bijur..........l... 45,391;
Nut blank makmg apparatus, A. R. Jackson 845,357 |
Nut lock, W. Solomon. 45,137
Nut lock E.’ M Newman. . 845,250
Nut lock, C. M. Thrasber.. . 845,280
Nut lock J. J. King...... . 845362
Nut lock, C. D, Smith.. . 845,689
Nut lock, L. Doron .... . 845,621
Nut lock, C. “H. Hughes....oovviinniennn 845,643
Nuts, ball bearing gland for pucking, w.

W HHCKS cvuvroennnnnneaionnn sarenns 845,085
0il cups, forming, J, TOWerS......v..c0... 845,492
0il distillate of petroleum to raise the fire

test tbereof, separating low boiling pro-

. ducts from tbe burning, H. Fraseh.... H-l."’;.-ll’)r‘.l
Oiling appa-atus, windmill, A, Baldassini.. 845,670
Operating '1and1e E. Beck ............... 145,670
Opbtbalmoscope, E N. Klein..o...ovuunn.n A46,000
Ore classifier and feeder, M. Chnstmann 845,395 |
Ore concentrator; M. Cbristmann. 840,396 845 449 |
Ore crushing and grinding mill, L. En. |

gelbach ... il i i L. 845,067
Ore reducing furnace, cinnabar, C. F. Bur-

B L =
Organ action, automatlc J. W. Davis.....

Ornament fastening dev1ce, J. L, Paul...
Packijng, turbine shaft, J. L, Moore....... &

Padlock, 8. J. Jacobson............
Padlock, D. Owens...
-Pants, G. M. Therre......c.eceeeeeee
Paper coating machine, F. Klousnitzer..... HA5 BN
Paper making machines electrically, means

for driving, A. Aicbele..............., 535,725
-Party line lock out, M. P. Boone. 845,328 "
Pavement and metal reinforce therefm, E(

Benners . .......oieeieiieiiaiaenns 845,289 |

All extrasready to install. Now usead .

Paving material, composition of “matter for’
use as, Bognar & Toth
Peeling machine, vegetable,

Pencil, C. A. Smith................... 845,320
Penhalder H. L. Kinter 845,178
Penholder H. V. Holland................. 845,641 1
Pens, packet clip for fountain, . } 845,467
! Phonograph repeating mechamsm, L. D. |
KelleY tienniintiiieiiiiiiiinnenenninn 845,645 :

P. Bis- :

Photogtraphlc developing apparatus,
se’

................................ e

Pianissimo device, H. Metzger
Piano action, uprlght, E. J. Simpkins.....
Piano front boards, fastening and pivot for,

G. Anderson .....icieiiiiieiiciiiiaes Fdli B0
Pick, F. S. Harrington. 845,233
Pick, T. A. Lutz ...... . 845,427
Pick, A. C. Pitman.............. 845574‘
Picture apparatus, movmg, .

1888C8  iviiiiiiieeecteiiii e 845,551
Picture exhilitor, A, A Caille . 845,052
Pile core, A. A. Raymond.. 845,120
Pipe coupling, H. S. Stucy ............... 845,141
Pipes, centering device for drain or 31m1

7 lar, L. R. BlacKImer.ce.cvoaeeeeeccnnns 845,3921

Persistent demand by motorists everywhere, espe-
cially among Cadillac enthusiasts, for a thoroughly high.
grade, medium-powered, four- -cylmder automobile, at a price
somewhat lower than the large touring cars, has led to the pro-_

duction of our new Cadillac Model G.

Thus early in the season this racy hew type has been universally
accepted as a notable example of advanced automobile engineering. The
motor, couservatively rated at 20 horse power, is finished in its vital parts
to gauges that insure mechanical accuracy to the thousandthof an inch. It is
equipped with our automatic ring type governor, which when set Ly the lever
at the steering wheel for a certain speed will practically maintain that speed under \

- all road conditions, uphillor down. A new typeof muffler is used, giving a silent

exhaust, at the same time almost entirely eliminating back pressure.
Direct shaft drive; transmission of aselective type sliding gear, with gears of a new
design that faclhtates meshing without crashing and grinding. Direct driveon high l
8peed with no gears inmesh. Wheel base, 100 inches; stylish body design.

At every stage of designing and finishing, Model G has received all the care and
thought that could possibly be given a car costing twice as much. Iike the other
Cadillac Models, it is the car for the critical niotorist who wants to know why before be
buys. Iet your dealer show you by giving you a demonstration.

Model G—20 b. p. Four-cyllnder, Touring Car; $2,000.  (Described in CatalogG—N)

Model H— 30 h. p. Four-cyllnder, Touring Car; $2,500.  (Described in Catalog H—N)

Model M—10 b. p. Four passenger car; $950. (Described in CatalogM —~N)

ModelK—10h. p. Runabout; $800. (Described in CatalogM—N)
Allprices F. 0. B. Detroit; Lamps not included.

Send for special Catalog of carin which you are wnterested, as above designaled,

CADILLAC MOTOR CAR CO,, Detroit, Mich.

M ember Association Liwcensed Automobile
M anufaciurers.

$2,000

NOW READY

Industrial Alcohol

Its Manufacture and Uses
A PRACTICAL TREATISE

BASED ON
DR. MAX MAERCKER’S ‘INTRODUCTION TO DISTILLATION”’ AS
REVISED BY DRS. DELBRUCK AND LANGE
COMPRISING

Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation
lation, Rectification and Purification of Alcohol, Alcoholometry, 'i'
Value and Significance of a Tax-Free Alcohol Methods of De-
naturing, Its Utilization for Light, Heat and Power Produc-
tion, A Statistical Review, and The United States Law

By JOHN K. BRACHVOGEL, M. E.
528 Pages. Price, $4.00

Distil-

105 Engravings.

'HE value and significance of a tax-free alcohol have been so widely
discussed in the press and periodical literature of the entire coun-
try, that it is unnecessary to emphasize the great importance of

the subject, especially to our agricultural and industrial interests. For
years we have been far behind the nations of Europe in this regard, and
in comnsequence our literature has been sadly lacking in authoritative
works covering this phase of industrial activity. This book was designed
with the especial purpose of filling this want, and it is the latest and
most comprehensive work of its kind which has been published in this
country.

It is based upon the researches and writings of the most eminent of

Germany’s specialists in the sciences of fermentation and distillation. It
covers the manufacture of alcohol from the raw materials to the final
rectified and purified product. An introductory section deals with the
importance of the new law and what it means to the farmer and the
manufacturer. Additional sections cover the methods of denaturing, do-
mestic utilization of alcohol for heating and lighting purposes, alcohol as
a fuel for power production, and a statistical review. The full United
States law is given in an Appendix.

The 105 illustrations are of especial value and excellently supplement
the text.

Few in number are those to whom this book would not prove of in-
terest and value. The farmer, the manufacturer, the power-producer, the
householder, will all find that denatured alcohol is of such importance
to them, that its use and introduction will effect savings and econo-
mies which were hitherto impossible of accomplishment.

Send for Descriptive Circular.

MUNN & COMPANY, Publishers, 361 Broadway, New York
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Scientific

American

Savin
Energgy

means much in these
strenuous days. That
is why

Telephone

Service
is so helpful in both
home an_d office.

NEW YORK TELEPHONE CO.
15 Dey Street.

Wooden Tanks

Any Size or Shape

Steel Towers
Any Height

The Baltimore Cooperage Co.
MANUFACTURERS
BALTIMORE CITY, MD.
CATALOGUE GRATIS

‘BUY A
Ferro Auto-Marine Engine

“ High Grade from the Ground Up.”’
with a factory behind it, with an abexut:
liability Insurance.  Built
autire and guaranteed by the |
strongest marine engine faﬂmr)
in the world. With Gaseline
En ues it pays to bu;

g‘ PT e sz
Englne pmnounced at
Chicago Show, b;
Yachtsmen, Boat an:
other Engine Build
ers, the Best Marine
Engine built. Costs
no more than others.
Send 10 cents for bound ¢ Treatise on Modern Marine Enygi
valuable to every user. Send to-day for sample leaf ex.l €
Catalog free.

THE FERRO MACHINE & FOUNDRY 0O,
75 Wade Bullding, Oleveland, O.
Large stock at Eastern Branch, 79 Cortlandt Street, New York

An engring

e

n-
ete

g

\"Vrite to=-day for booklet of the

Graygood Hydraulic *
Shock Absorber

and learn why it is the. only practical spring governor
for all automobiles. Fully guaranteed.

Graham & Goodman, Sole Mfrs., 66 W. 93d St.,, N. Y.

Wizard Repeating

LIQUID PISTOL

Wil stop the most ~Ielous dng (nr

mnn; w[ihnot premanend injury, Fars v
- vt clanger of -

segee by Fulling the tlmeer, Loade [0S

i, No eRTIIHELE T el Creer Gosbots Jo one

ealers, or by wail, i, Hubher-covered holster, 58, extra

Parker, Stearns & Co., 226 South St., Dept. G, NewYork

“Suecess" Automoblle, $250

Fractital, durable, economical and
shsolutzly sate. A light, strong,
steel-tired Auto- buggy.
%, Suitable for city or

\ ry use. Speed

roul 4 to 20 miles an
huur, Our 1907 Model

Gux um extra powerful
engine, patent ball
. bearing wheels; piice,

- $915. Also 10 h. p. $400,
tires $§25extra.  Write for descriptive literature.
$¢Suecess” Auto-Buggy Mrg. Co., St. Louls, Mo.

CANVAS BOATS]

Lighter, more durable than wood: Serviceable in salt water.
Puncture-proof ; nonsimmkable; can’t tip over. A revelationin
boat construction. Can be carried by hand, or checked as bag-
gage. When not in use, fold ug into a package. Send tc. for
Catalog, 100 Engravings. KING FOLDING BOAT CO., 688
West North Street, Kalamazoo, Mich.

(SPARK COILS]

Their Construction Simply Explained

Scientific Ammerican Supplemnent
160 describes the making of a 1}4-inch spark
coil and condenser.

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

Scientific American Supplement
1522 explaing fully the cunstruetion of a

-spark coil and condenser for gas-engine
igmtion,

Scientific Ammerican Supplemment
1124 describes the construction of a 6-inch
spark coil

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

ark.

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

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

The above-mentioned set of seven papers

will be supplied for 70 cents.
Any single copy will be mailed for 10 cts.

MUNN @ COMPANY, Publishers
861 Broadway New York

I
Pipes, plate for steam and water, Kemble

& Shyder ......iiiiiiiiiiiiiiiieiann, 845,096
Piston 1‘03 gland, D. Risley...... . 845,122
Placket closer and skirt supporter, coxnbln-

ation, W. B. Eichholtz .. 845,538 .
Plant rest, E. W. Thayer...... 845,669
Planter, corn, K. Schauer.. 45,
Planter, corn, E. H, Snyder............... 845,203
Planter marker, corn, F. E. Morehouse.... 845,247
Planter, potato, A. 8. Holcomb............ 845,087
Planting machine, E. C. Smith........... 845,485
Plastic ‘material, machine for molding,” C.

A. Thomson .................. e eeeeae 845,597 |
Plate feeding device, E. L. Cronemeyer.... 845,293
Plating apparatus, T. J. Slade......c..... 845,133
Plow, B. unnally..............

i Plow attachment, O. W. Fisher..
|P10W blade, camlnnatlon, L. Johnson

Plow markln% attachment, J. M. Perdu
Plow, wheel Hendon..... . 845, 082|
Plug, attachment, C J. Klein. 845, 712|
Plug, electrical attachment, G.

ridge 845,643
Pneumatic renovator, Sul 845,275
|P0cket knife, G. Schrade... 845,130
Pointing tool, F. Davis 845,530
Poker and cllnker hook, combination, C. 8.
i KIIE  2uenranseaerencanansonsonaonens ) 845,180
Polarity indicator, P. Leo.. ... 845,101 .
Post card, folding, F. U. Seeger ... 845,375
Pot head, W. Callaban ......... ... 845,614
Potato cutter, seed, C. R. Gage. . 845,627
| Potato digger, N. Ixeller .......... 845,239
Power transmission gearing, H. R. McCan-
| S 845,314
'Power transmitting device, E. J. Lane.... 845,466|
+ Press, C. . Ty e veneescensancosnasnanns 45,457
Press auditing method, J. T. Hicks.. 845,237
Pressure gage, M, Dunn..........coo0euuuas 845,065
| Pressure regulating system, J. Lavelle.....
| Printing machbine, T. C. Sheehan.........
! Printing plates, producing, E. Spitzer.....
| Propeller, (165 70) N
Protractor, A. Anderson. 845,043 |
Prune and pitting it, pltted N. B. Converse 845,695
Pulley rims, punchlng and’ bending, J.
i Kaplan .....ieeiiiuesnnsnssnsnssncanes 845,711 !
' Pulp wood chipper, G. F. Rowe.. . 845,198,
Pump, force, F. Girod........... . 845407
Pump, measuring and reglsterlng, W. M.

Davison ....iiiiiiiiiiiiie et iaeaeae 845,532
Radiators, making sbeet metal, W. R.

Kinnear ........ciiiiiiiinincnnnpanaans 845,304
Rail bendlng and straightening machine,

H., Sherburne ........ccceevuunecans 845,131|

Rail jmnt N. Mpyrin.. ... 845313
Rail joint, H. Gaara . 845,343
Rail joint, L. W. Sayre . 845,482

Railway coaches,

J. Marick
Railway, elevated electric, M
Railway, pleasure, W. J. Cltl‘Ol]
Railway rail, J. N. Vandegrift

automatic trap
............ . 845,306
. 845,459
. 845,624 1

. 845,147

Railway safety device, Dewitt & Clarke... 845,727
| Railway signal system, F. M. Myers...... 845,188 ;
| Railway signaling apparatus for use in

foggy or other weather, J, Parker..... 845,115
" Railway signaling purposes, detonator for,

Parker ..v.v.viecieieeiriinnensncnnnen 845,116
Ral]way slgnalmg system, electric, Breese

WIISON vviieveneinsrresnsnnsnnanes . 845,683
Railway sw1tch shleld G. W. Williams, Sr 845,499
Railway tie, M. M. Batterton............ 45,607
Railway tie and chair, W. G. Johnson.... 845,238
Railway. tie, steel, W. H. Shryock........ 845,376
|Rallways and the like, fish plate for the
: rail joints of, G. P. A. L. Menard..... 845,564
Rain water conduCtor fastening device, A.

Jo ROSS sevrirnresneantvonsssasnsannens 845,578
Ram, hydraullc, A. H. Francfort.......... 845,402
Range controlling mechanism, gas, F. Cais 845,518
Ratchet wrench, C. Miller ...............

Razor, safety, Arnold .& Becker..
Razor, safety, L. B Gaylor ......

B. M. NUuzum......oooveevnunenns
Reclpracatlng beds, cushwnlng mechanism

for, A, L 07 5 « S

eeling device, C. . Hadland . 45,
|Reg1ster name board, F. W. Leutbesser... 845,183
' Relish set, F. S 45,278

|Res1stance unit, R. Fleming.. ce.s 845,225
Revolver, M. 721y « Y 845,274
Rbeostat, automatically operated liquid, C.

De Kando .......ccvvvvnvennnnenes
Rifle, repeating, Frenay & Graeve.

Rivet bolt, safety appliance, J. W. Curran. 845,698
Rivets, etc.,, machine for making, O. Briede 845,331

Riveting, H. C. French 845,228
Riveting machine, H. V. Loss. . 845,105
Rolls, making mdttled, A. Ri 845,434
Roofing, inner, A. Kiefer.... 845,361

Roofing material, E. H. Binn .
Rotary engine, R. F. Schmidt............. 8
Rotary motor, pressure expansion, A. White

Rule, slide, H. T. Hincks

Sad iron, W. F. Fisher....

Safe, 3. W. OCramer......cooeeuvennesnnsss
Safety device, automatic, C. A. Noren...... 845,113
Sash lock, 8. F. Estell.......coovvvvnnnnnn
Saw ﬁllng machine, M. W. Jones .
Saw jointer, band, A. P. Hall..

Scissors, M. E. Hu]tqulst P

Scoop boa{'d, W. T. Roney.. ceeean
Scraper, B. R. Wheeler..............
Scraper, fork, Miner & Fitch............

Screw fed machine, Thomas & Blackwell..

Scrubbing and cleaning device, A. J. Van

Drake .iviviiinieenernnecnscsnccnncnns 845,493
Seallng device, M. G. De Wolff... 845,619
Separable coupling, C. H. Layng. 845,654
Settling tank, J. M. Callow......... 845,520

Sewing apparatus, Jacob & Boppel.. 845,092
Sewing machine hemmer, G. S. Gatchell 845,404
Sewing machine locating gage, C. C. Elllott 845 453
Sewing machine table, C. Mitchell........ 845,471
Sewing ‘machine table, Thompson & Murphy 845,490
Shackle rod coupling, A. M. & W. B. Kleck-

DEL o vvvvosnnnsonssnssnssssnsnssnssnsns 845,647
Shaft support, adjustable, J. H. Bullard.. 845,513
Sharpener, saw, J. V. McAlpin. 845,475
Sharpener, scissors, J. M. Strehl. . 845,487
Ships’ hulls, apparatus for cleaning, A

von Hoffmann .........cccvveeiiuninnns 845,301
Shock absorbing device, J. C. Wands,

845,149, 845,150
Sheck loader, H. Hendrickson.. . 845,638

. 845,432
. 845,549

Shoe fastener, F. Paschen..
Shovel and plow, combined, M.

Shovel carrier, intrenching, E. T. Gibson.. 845,348
Shovel handle, F. Stewart......c.ccceeeuuans 845,592
Show case, all glass knockdown, M. E. La

1) S 845,650
Show case, illuminated, M. E. La Berge.. 845,652
Show case, semi knockdown all glass, M. E

BEIZe seveserenninononnenanesasnons 845,651
Show cases, sliding -door constructmn for, M.

. La Berge......cciciiiiiiiiiniianns 845,729
Shutter, flexible metallic, T. E. Collins.... 845,526
Signs and transparencies, box for illumin-

ated, G. E. Rainaud.................. 845,478
Signal board attachment, safety, W. T.

GAteS  tiiiiiiiiiiiiiiiiieesseeiiaaaas 845,076
Skimmer, milk bottle, H. W. Pickard.... 845,706
Snow from streets, apparatus for remow

ing, E. G. Kohout..........covvivvnns 845,100
Snow plow, J. S. Stout.. . 845,694
Socket wrench, C. Mlller . 845,717
Sole of a made up shoe or the like, machlne

for forming concavities in the top sur-

face- of the, J. Strootman............ 845,440,
Sole pressing machine, B. F. Mayo........ 845,714
Sole rounding and channeling machlne, J.

E. Thayer ......ceeeviininsesnsnnnennns 845,277
Solvent and preparing same, H. O. Chute 845,616
Speed transmission, variable, F. P. Huyck 845,091
Spinning and analogous machines, ring and

traveler for, T. A. Boyd.....oo0oveuens 845,510
Splint carrier, H. ‘W. Spellman. . 845,439
Splint carrier, A. B. Calkins... 845,447
Spring, -J. C. Whittle.... 845,210
Spring terminal clip, J. Schade, Jr 845,268
Square, tailor’s, B. Ricciard 845,319
Stacker; bay, B. F. Powell.. 845,576
Stacker, straw, A. J. Gritton 845,078
Stalk cutter, E. P. hapa. . 845,692
Stand pipe, M M. Moore: 845,312
Staple or fastener, F. F. Winchester . 845,156
Starter can, J. Macnish..........0v.s 845, 469|

Steam and combustion gases, apparatus for
producing a mixture of,- E. Schmidt.... 845 128|
Steam trap, W. Geipel........ 45,

The fine impressive “‘five-

thousand-dollar’’ car you want
1s this Franklin Type D at $2800

What do you want? Power ?

Type D on American roads has more net power than any
heavy five-thousand-dollar car—carries five people more
miles in*a day.

Strength ?  Safety ! Luxury?

Type D is absolutely as strong as any car at any price;
is safer than any heavy car because handier to manage; and
is more luxurious because the Franklin jarless frame makes
easier riding, and Franklin air-cooling prevents all annoy-
ances either of overheating or freezing. And Type D,
weighing only 1900 pounds, costs only half as much as a
heavy car for fuel and tires.

Before you pay the extra twenty-two hundred—and afterward a lot for operating expense—
write for the 1907 Franklin catalogue de luxe, and learn how scientific design and construction
increase strength and ability while reducing weight and cost.

Shaft-drive Runabout $1800 4-cylinder Touring-car $2800
4-cylinder Light Touring-car $1850 6-cylinder Touring-car $4000

Prices in standard colors and equipment, f. 0. b, Syracuse.
Special uphalstery, equipment and colors extra.

H. H. FRANKLIN MFG. CO., Syracuse, N. Y.

Member Association Licensed Automobrle Manifacturers

WHY THE HAYNES IS FIRST

The Haynes factory was the first automobile
factory to be built in America (1893).
The Haynes was the first to adopt lo wten-
sion make-and-break ignition (1895),
The Haynes was the Srstto use nickel
steel and aluminum alloy in a car.
The Haynes was the first to adop*
Side entrance bodies and large wheels
The Haynes 18 first to adopt th.
roller pinion and beveled sprocket
direct drive, making possible the com-
bination of shaftdriveand high power.
The progressiveness of the Haynes
made possible a stock car such as
was seen in the Vanderbilt Cup Race.
Against foreign and Ametrican cars of
twice its horse power the Haynes
made a record for speed, regularity
and reliability that was remarkable.
These same qualities characterize The Haynes Standard 50 H. P. Tourmg Car for 1907, Model “T,’’ the
every Haynes Model. highest powered shaftdriven car built. Price, $3,500.00.

Send at for full inf t d .
nd at once for full information an 35 H. P. Model Hayries, $2,500.

specifications. Address, Desk H 4.
HAYNES AUTOMOBILE CO.,, KOKOMO, IND.
Members A, L. A, M.,

Oldest Automobile Manufacturers in America.
NEW YORK, 1715 BROADWAY, CHICAGO, 1420 MICHIGAN AVENUE.

PALMER Gasoline Motors| LEARN VWATCHMAKING

MARINE AND STATIONARY. ‘We teach it thoroughly in as many months as it

Over 20 sizes. 1<toU5TL P, One,twoand fourcylinder. | formerly took years. I)oesaway with tedious apprer.-
Two and four ¢xrle. Jump and snap spark. 20,000 eu- | ticeship. Money earned while studying. Positions se-:
gines running. ~Catalogue frre. cured. Easy terms. Send for catalog.

PALTER BROS., Cos Cob, Conn. | 8T. LOU1S WATCHMAKIN& SCHOOL, 8t. Louis, Mo,

How 1o Make a 100-mile {Direless Celegrapb Outfit

In the following SCIENTIFIC AMERICAN SUPPLEMENTS, the well-known wireless telegraph
expert, Mr. A. Frederick Collins, describes clearly and simply, without the aid of mathematics,
the construction of a 1oo-mile wireless telegraph outfit. Complete drawings accompany his
descriptions.

The design and construction of a 1oo-mile
wireless telegraph set is described in ScIEN-
TIFIC AMERICAN SUPPLEMENT I605.

The location and erection of a 100-mile wire-
less, telegraph station is described in SciEN-
TIFIC AMERICAN SUPPLEMENT 1622,

In SCIENTIFIC AMERICAN SUPPLEMENT 1623,

The adjustment and tuning of a 100-mile
wireless telegraph outfit is discussed in ScIEN-
TIFIC AMERICAN SUPPLEMENT 1624,

The theory and action of a 100-mile wireless
telegraph outfit is explained in SCIENTIFIC
AMERICAN SUPPLEMENT 1625,

The management and operation of ship and
the installation and adjustment of a 100-mi é shorestationsis clearly set forth in SCIENTIFIC
wireless telegraph stationis fully explained. AMERICAN SUPPLEMENT 1628,

These six articles constitute a splendid treatise on the construction, operation and theory of
wireless telegraph instruments. ‘I'he complete set will be mailed to any address for 6o cents.

Single numbers will be mailed for 10 cents
Orderfromyour newsdealer, or from

MUNN @. CO., 361 Broadway, New YorKk, N. Y.
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Classified Advertisements

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

BUSINESS OPPORTUNITIES.

PEAT SWAMPS TURNED INTO COAL MINES.—
Peat coal, coke, gas, litter. Peat bogs develrpedand
plants erected ’Dealer in Eeat mwachinery and peat pro-
ducts. J. Bordollo, Kingsbridge, New York City.

NON-EXPLOSIVE OIL CAN.—I have such a can for
gasoline ur coal 0il. }4gall. and up. Want party to form
company for wholesale manufacture Will cost little
more than ordinary can. M. Korn, 3913a, Moffitt Ave.,
St. Louis, Mo.

STUDY ELECTRICITY.—Send ten cents for three
months’ trial of Blectrician and Mechanic, the only
electrical paper pubhshed tor those who are learning.
8. A. Sampson P b. Co., 6 Beacon St., Boston, Mass.

HIGHGRADE MOTOR BOATS AT LOW PRICES.—
Buy direct from the manufacturer, Write to-day for
catalogue of “ D i)endable” Motor, Sail and Row Boats.
Racine Boat Co.,110St. Paul Avenue, Raciuse, Wis.

WANTED.—A meritorious manufactured article to
sell, and act as exclusive sales agent in the United
States or large territory thereof. Address Kloer &
Voss, 564 Monadnock Building, Chicago, Ill., U. 8

LEARN ADVERTISEMENT-W RITING. — Taught
thoroughly and practically by mail. Earn from $25to
$1800 per week. You can learp quickly. Send for free
prospectus. Page-Davis Co., Dept. 89, Chicago.

A FEW DOLL ARS will start a prosperous mail order
busmess We furnish catalogues and everything neces-
sary. f our easy metbo'd failure imposgible. Write to-
day. Milburn-Hicks Co., 718 Pon tiac ‘Building, Chicago.

PATENTS SOLD ON COMMISSION,—1f you wish

to buy or sell a % atent write for particulurs to E. L.

I‘;erlfius 72 Broad Street, Boston. Patent Sales Exclu-
sively.

WE ARE IN POSITION to secure capital, special or
active partners for good, sound business propositions;
we have several clients on hand who will consider busi-
ness O'Femugs that will staond thorouuzh investigation.
Samw’l T. Bondbus & Co.. 91-99 Nagsau St.

FOR SALE.—Portable Compressed Air House Clean-
ing Wagons and Machinery sold to responsible parties
to operate in cities of from five thousand inhabitants
upwards. Bach Portable (.1 eanin? Plant has an earning
capac:tg of from $5000 to $70.00 per day, at a cost of
awout $800 perday. Capital required from $2 000.00
wards. btatlona.r.y Residential Plants also, from 540(] 0(]
upwards. Over 10 compames operating our system. We
are the pioneers in the business, an prosecute all
infringers. State references. °~ Address- General Com-
E')eslsedM Air House Cleaning Co., 4453 Olive Street, St.

uis, Mo.

ISELL PATENTS.—Tobuy or having one tosell, write
Chas. A. Scott, ¥19 Mutual Life Building, Buffalo, N. Y.

HELP WANTED.

DRAFTSMEN.—~Mechanical, $1,000; track work, $1,200;

architectural, working plans, $l,500. mining machmery,
1,380; other excellent ogfmmge up to $2,100. Write
apgoods, 305 Broadway, New, York..

SALESMAN WANTED.--To work lurmundlng terri:
tory. Liberal commission to right ﬁart N r ad-
dress for particulars Room 328, assau dtreet. Nevr
York City.

PARTNERS WANTED.

WANTED. —Financial asgistance by an inveutor to
haveworking model of invention made. Patent allow-
ed. Should parties wish interest in foreign patent,
ease 80 state. Amount net needed will be reé] roed.
‘or further particulars-address ¥Financial.Box 773, N. Y.

FLYING MACHINE.—I have invented a flying ma-
chine that will readily arise from th % ound, can_be
steered in any direction, and will alight nlsafety. My
invention is comparatively very simple in construc-
tion. I am now bholding United. States Caveat on it,
and I want responsible party with the necessary means
to help build the machine for parc ownership in patent.
Address J. R,, Box 86, San Franeisco, Cal.

TYPEWRITERS.

TYPEWRITER * Bargain_ List’’ free. Deal direct,
saye agents’ commissions. Underwoods, Remmﬁtons,
Olivers, $38; others $15, $25, shlp%ed on- trial,
liable, (onsolidated Typewrlter X, 43 Broadway, N.Y.

TYPEWRITERS.—3 Remingtonsand 2 Smiths. Per-
fect order. $26 each. Two Hammonds, like new,
eYMh C‘litddress Manager, Room 406, 2 Park Place, New

ork City

PATENTS FOR SALE.

MORE WOMEN USE FACE POWDER than men
who use a razor. Over ten nilion razors uged. vet there
is no Puff Box on the market with apeci clul feature of
novelty or usefulness and millions of women waiting
to buy one like ours. Just patented. Patent for sale.
Correspondence solicited. For furtherintformation and
p‘artlculars address “*The New-Way Company,”’ Louis-
ville, Ky.

PATENT GAME APPARATUS. — Most exciting
board game out. Represents the struggle for suprem-
acy in life  Will sell outrieht or will lease on royalty.
James K Heron, Meeteetse. Wyoming.

NOVELTIES.

GREENBACKS!-Pack of $1376 imitation bills and
Boys’ Magazine, 8 months,10c.; 3 packs and a year's sub-
scription, 25¢c. Send for a ack and show the boys what
& WAD you carry. C. A. Nichols, Jr., Box 64, Chill, N. Y.

WATER FILTER.

THE DUPLEX FILTER is DIIH“I\"[‘I
onuse It {8 self-cleaning, Leased yuiclans, 0
hospitals, thonsands of é)l‘wm‘.e fﬂ.l.nlllu I.eul. 2 conts
»er day.  Duplex Fliter Co., 1140 Broadway, New Y ork.

{nlenlo he

FACTORY AND MILL SUPPLIES.

STOP PAYING WATER RENT at your mill or fac-
tory. Erect a Caldwell Tank on a Caldwell Tower or

our building. Plenty of pressure for every purpose.
i ire protection besides. First cost only cost. Dezens
of references right around you. Jehn T
Co., Silk Manufacturers, of Elmir: N. Y.,
“Don't see how_a factory coulddo w:t’hout it Qend
for Illustrated Catalogue and Price List. W. E. Cald-
well Co., Station D D,, Louisville, Ky.

stearrs &

PHOTOGRAPHY.

WE PHOTOGRAPH any thing, anv where, anytime,
Building, Paintings, Plans, Models, M achinerv, Estates.
etc. Illustrations tor Advertisers. The General Photo-
graphing Ce,, 1215 B'way, Daly’s Theatre Bldg., N.Y.City

MACHINERY FOR SALE.

REMOVED to larger quarters, we offer our large
stock of new and second-hand machmery 3 also boilers,
engines, dynamos, motors, materials and supplies.
Liberty Ma.chmery Mart, 153 West Street, New York.

MACHINERY.

EMBOSSING £RESS W ANTET). —Largest size gasor
electric heated. Address with full particulars. riving
8ize, ote. A, A, Hopkins, Box 173, New York City.

Scientific

GAS-LIGHTING APPLIANCES.

THE “PNEU-WAY” of lighting gas! Lights Wels-
bachs without electricity from button on walll Easiiy
installed, ever lasting. Ask your gas company or write
Pnematic Gas Lighting Company, 150 Nassau St., N. ¥.

VACATIONS.

101 RANCH - ffers a delightful vacationonthe largest
ranch in the world; real ranch life, riding,roping,etc.
Hﬂmes,s&ddles Private rooms and comfortabl e accomn-
modatians £ r ladies and gentlemen. For beautltullﬂ
illustrated booklet address Miller Brothers, 101 Ranc!

iss, Qkla. (If ordering booklet through curiosity,
inclose 10 cents stamps.)

BOOKS AND MAGAZINES.

DEEP BREATHING—How, Whenand Where. A 64-
{)&ge illustrated book on this v ital subject en receipt of
Address P. von Boeckmann, R. 8. 70, Bristol

Buildmg 500 Fifth Avenue, New YOrk,

SOUVENIR POST CARDS.

1,000 POST CARDS $6: 500-$4 ; madet o order from any
Photo or Print with your imprint oneach a8 publisher.
Workmanghi P% guaranteed delivered within 10
days. Rich Photo Process Co., Dept. F,28 E. 23d St., N.Y.

AUTOS.
PIERCE ARROW—1906 Touring Car, with top. abso-

lutely new, never been used. Be ular price. #4200z
ric(}:l. e YVV . Bradley, 09 E. and B Bullémg.
ester, N. Y.

UNDERSTAND YOUR AUTOMOBILE! TheMotor

Car Moael tells a]l about construction, mechanism and

Strongly bound in Cardboard,

93¢ x 1844, Colnreu ates, Condense dText, giving com-

prehensive idea of wol‘klngY $1 57 postpaid. Whit-
taker, 12 Bible Mouse, New York

FOR THE HAIR.

OUR VACUUM CA P when used a few minutes each
day draws the blood to thes calp. causing free and nor-
mal circulation, which stim ulates the bair to a new,
healthy growth. Sent on trial under 2uarantee. Write
for free %artmulars The Modern Vacuum Cap Co., 617
Barclay Block, Denver. Col.

SCHOOLS AND COLLEGES.

GEO. H: WILSON,the World’s Champien, has written
a booklet, ** Vaudevl lle. Stage Dancing and Entertain-
ing.” It is absolutely free and verymterestln Just
address Wilson's Vaudeville School. 263 W. 42d St., N. Y.

PATENT Laws and Office Practice. 'l‘horoughlyprac-
tical cowrse by mail for attorneys and inventors. Free
specimen pages and information. Cor. School of Patent
l.aw, Dept. A, 1853 Mintwood Place, Washington, D. C.

ELECTRICAL.

ELECTRIQUE TEDDY BEAR SCARF PINS, Scull,
Elk, etc. Best carved, transparent ivory ; illuminat ed.
roduce weird @ffect. E. J. Jardie, manutacturer of
est Pocket and F]ash Lights, Medical Batteries, 240
Sixth Ave., New York City. |

POSITIVE OR NEGATIVE, WHICH ? — “ Handy "
pole-testersettles the question immediately. Tells
sitive from negative wire in one second, Indlspensa le
time-saver. Send 30c. J. Mendes, 154 W. 82d St.,

COINS, MEDALS, CURIOSITIES.

FROM ALL: AGES AND COUNTRIES. — Lar, est
stock in America. $150 to $10 paia for geld dolia
Illustrated premium catalogue. 1_cents. New York
Coin and Stamp Co., 851 Broadway, New York.

EYE-GLASS SPECIALTIES.

ABSOLUTE COMFORT AND ASSURANCE OF
SAFETY means wearing the 12 Kt., Gold-filled, Pateut
Shm\-on Eye-glasses, $1.50. Hold tight and feel light.

M. Singer, Manufacturing Optician, 116 Fualton St., N, Y.
4

DUPLICATORS.

SAVE MONEY.—Send_to Lineograph Co., 112 Fulton
St., New York City, for Duplicators and Supp ies. Be-
ing the actual makers, yeu will save 40 cents on the
dollar. Cireularssent on application.

Steering gear, F. J. Schiele.............. 845,127
Stereetype matrices, manufacture ef, White- |
hea Perteus < 845,495'
Sterilizer, G. Van Eyck................ . 845,208
Still fer petreleum, steam, H. Frasch 845,735
Stone cutting machine, A. F. Jenes.. . 845,095
‘Stepper. See Bettle stepper.
‘Steve, portable drying, S. Zwalina 845,605
Straight .edge, J. G. Breckenridge. .. 845,291
Straiper, D 6 (c) | . 845,257
Straw- carrier, G. A. Carlsen.............. 845,333
thmarmes‘ means of escape frem sunken,
€y rs e SHOLLT s, TN TN ST AL 845,623
Surglca] 1nstrument C. W. Shelden........ 845,587
Suspenders and suspender attachment, J.
D =BUDBDS: « o o o0 o overeioje =avems S1em 55575 oy 3,857 845,393
Sweep stecks and the like, adjustable han-
dle fer, T. Herheld................ 845,086
Swimming appliance, W. P, Samms...... 845,266
Swimming tank W. Vaughan. . 845,441
Wing, S. W. Sremack . . 845,602
Syringe, T. J. Kernan.. 845,303

Syringe nezzle, N. T.
Tank heater, water, J. Harrls
Tar extracter, centrifugal, W. W. Gere.
Telegraph registers, autematic signal at—

845,460

American

Turbine, steam, W. L. R. Emmet........ 845,295
Turbines, surface cendenser fer, W. L.

EmMmet| .caacsosecsses se oioasdes e s 845,294

ecasting machines, matrix plate fer, F.

TypH. r%wn, et al......... p ............ 845,684
Type characters, matrix for casting, F.

H, Brewn, et al.....ccivivevnnnenanne 845,512
Type distrihutlng machine, D. B. Ray 845,261
Type meld and matrix, F. H. Brewn, et al 845,686
Typesetting machine, C. S. Wright........ 845,287
Typewriter, Graham......... 45,229
Typewriter, W. E. Risinger....... 845,264
Typewriting machine, F. J. Dyett. 845,066
Typewriting machine, J. W. Hays... 845,234
Typewriting machine, E. F. Kunath... 845,240
Typewriting machine G. F. Newmann. .. 845,251
Vacuum apparatus, P. H. Themas...... 845,670
Vacuum creating weans, P. H. Themas.. 845,671
Valve, OLEDNIZ. o <)o/ BT o\ olslols ala'a slolals alelsle 5,244
Valve, R. T. Fergusen, et al......cc0c.... 845,540
Valve, autematic regrinding, I. B. Gilbert )y

autematic step, E. L

cut eff, J. H. Williams
Valve, electrically eperated, L. A.
Valve, hydraulic, H. A. Desper............
Valve metien, J. H. Williams.

Valve,
Valve,

Valve, meterman’s, F. B. Corey... 845,335
Valve, steam throttle, T. A. Pltman ...... 845 119
Vapor apparatus pretecting device, P. H.
ThOMAS " ..uiiieeeieeeesnasnssacannnans 845,722
Vat. See Cheese vat,
Vehicle brake, P. Hallet.....ccveveuuanann 845,633
Vehicle canepy, W. Welf.......... .. 845,501
Vehicle, meter, Hardegen & Kennedy . 845,080
Vehicle, metcr read, H. 845,106

P. Maxim...
Vehicle storm frent, adjustable, G. W

NeIBBUEI . ... cafiiccataccocacessoanse 12,613
Vehicle sterm shield, J. . 845,436
Vehicle wheel, S. S, ChildS.....ocvueernnn 845,054

Vehicles, vibratien check fer, P. M. Hetch-

kin
Vending apparatus,
Vending machine,

845,089
845,324

J. A. Williams.
E. G. Barnes

Vending machine, J. A. Williams........ 845,284
Vending machine, newspaper, J. A. Rule.. 845,199
Vulcanizer, C. Shaler....cveveunneennns 45,272
Wad stamping device, Stevens & Hansen.. 845,486
Wagen, J. Ruppert.......eoveeveencianeans L

Wall ferming meld, W. D. Ham..
‘Washing machine bench, H. S. Reams.
Washing machine gearing, A. GB Christ

Watch checking device, W. Landt...... 845,423
Watch regulating mechamsm, R. Lange.. 845,422
Water cleset, F. W. Delaney............ 845 534
Water cleset and flushing valve therefer,

(L. F. BayDe...eueo. Mot feigsceecss ol 845,373
Water cenductor pipe er the like, A. J.

oS8l B e iuopuois sioasas = oa0t theasscisienenstololenca) 845,677
Water heater, E. S. Decker...... . 845,061
Water tube beiler, J. Wildman 845,386

Watering system fer gardens, fields, and

the like, A. Keren, Jr................ 845,179
Waves, apparatus fer utilizing the vis viva

of sea, E. L. Bazin. . 845,214
Well cleaner, eil, R. H. ‘Bare 845,677
‘Wheel suppert, pneumatlc cus o

W. Bell ............ 845,327

Whiffletree, 8
Whip helder fer carriages, J. C. Dunfee..

Windew, A. Ternier...........cceeeeeaan. 5,382
Windew, bay, L. G. Quackenbess.. . 845,259
Windew frame and sash, A. J. Gebeil . 845,298
Windew, reversible foldlng sash, A. F. John-

ECHMN 0.5 00 0 0 o e S RCN , Bi=== 845,418
Wire drawing machine, W. J. Herald. .. 845,462
Wire stretcher, O. E. LewiS.............. 845,102
Wires, ring for cennecting, R. E. Neble.. 845,252
Werk suppert er bed, hellew, H. A. Holder 845,640
Wrench, J. MacLean. 3
Wreneh, J. H. Shepherd

DESIGNS.
Hox, W. JeneSae. e siej- <[oe ¢ qe[sTaTe o a/a/e agTs o 38,468
Chafing dish stand and lamp, E. A. Guter-

D13 b« O

Ring,

F C. Widmann.
Water ceeler, J. T. Cel

TRADE MARKS.

Ale, ginger, Rainbew Ale C 60,913
Ale, ginger, A. W. Kaye..... . 60937
Ale, seda water and sarsapar T,
Cechran & Ce.........co0uu0 60,895
Ammenia, agqua, Celumbia Chemlcal Works 61,007
Anesthetic preparatiens fer hypedermic in-
jectiens, New Brunswick Chemical Co. 61,034
Beer, V. Neustadtl..............coccuieuon. 60,940
Beer, lager, Peter Scheenhefen Brewing Ce. 60,942
Bells, except electric bells, New Departure
Manufacturing Ce. .............. 0,981, 60,982
Blasting machines and electric batteries,
Eastern Dynamite Ce............cccu.. 60,974

Beets and shoes leather. Williams Hoyt &

Ce. . 60,915

e

°. 60,996
Beets and shees made in w or in part

of leather, A. E. Little & Cc .......... 60,903
Beets, shees, and slippers, ladies’ leather,

T. Maxwell.... ... iiiuesnenasoaans 60,926
Beets, shees, and slippers, leather, Slater

Shee Co. .....icoiveeeearstosccscnsanns 60,929
Beets, shees, and slippers, leather Rapp

Heepn@e. W . T8, oo o Be oo gl o L, 60,044
Beets, shees, and slippers, leather, Paul

Brothers «cceeecececeaeen. ,963, 964, 60,999
Bettle steppers, metallicc New Yerk Spe—

CIAILY. €O tiiitiiireererieaaeaanan 60,983
Bricks er wlecks, buildi g

Manufacturing Ce. .« ...veveiiriiiiianann 0,997
Brenze, Natienal-Fulten Bras

ing Ce. .................
Butter, H. M. De Witt
Buttgr, milk, and cheese,

D S o B s i O R

Canned and preserved fruits and vegetables,
Gerden & Dilwerth....................

60,861

tachment fer, Carmedy & Pulsifer.... 845,522 Cards, playing, New Yerk Censeli
Telegraph seunder, D. A. Whitney........ 845,153 COi titeteeantaeneiaaaaannann 60,907 to 60,910
Telegraphy and ether purpeses, mast fer Cement, pipe jeint, F. H. Peugh.......... 60,943
wireless, L. Leidl..............c.c... 846,242 Champagnes, Lansen Pere & Fils........ 60,902
Telephene magnet Harrisen & Haslett.... 845,546 | Chemicals, certain, Centinental Coler and
Telephene system, E. R. Cerwin...... . 845,056 Chemical Ce. .....
Telephene system, W. W. Dean...... o 845,533|Cigarettes J. F. Lazaraki;
Telephene transmitter, J. M. Dempsey 845,062 | Ceal, Berwind White Ceal
Telephene trunking system, H. C. Geldrick 845,077 | Ceffee, Dadabhey & Ce
Telephene trunking system, F. W. Dunbar.. 845452 | (~#ne, Sorague, Warner & C 60,
Telephenic and telegraphic circuit, cempes- ) Cembustien, devices fer premeting, Herrick
ite, ( D 845,157 Cemplete Cembustien Ce................ ,936
Telephenic cyrrent relnfcrcer or repeater Cetten cheviots fer shirtings, J. Cennelly &
system, N. G. Warth.................. 845,282 SONB' <o« ooicaimiaolore siore s e sioxeiore srorslerarsisrs « 60,971
Thermemeter, electric resistance, E. Haagn 845,413 Cctton plece geeds, Arnheld, Karberg &
Tie frame, A. A. MathewS......oooeuieunnn 845,246 Ce. k. YL e 61,020, 61,021
Tie or al}chor plate, E. E. Herriman. .. 845,639 | Cetten, raw, Reagan Reund Bale CO........ 60,985
T}le, facing, J. S. Hunter................ 845,550 Cream, ccld Daggett & Ramsdell.. . 61.025
Time detecter, watchman’s electric, O. E. Dentrifrices, Hall & Ruckel....... . 61,008
: HAuSbULE .. or it veeevneenannsrannacaanns 845,637 | Dress shields, Austin Walker Mfg. 60,952
Time recerder, W. L. Bundy. 845,216 | Edge teels, certain, Dunham, Carrigan &
Tobacco cuttmg apparatus, cake . Hayden Co. +....cvvvenns 60,972
................................ 845,212 | Edge teels, certain,
Tools, contr-l and copymg device fer ma- L,y R Qe « 61,000
chine, H. Liebert.......cocciieeeieennns 845,305 | Elastic webbmg, Narrew Fabric Cerperatien
Tep, kaleidescepe, C. V. Cunningham...... 845,529 60,978, 60,979
Tewage systems, tracter fer electrical, L. Electrical apparatus and supplies, certain
Gerard: o Wy murr Fr e N El o1 S - 845,405 named, P. M. Fletcher Ce............ 0,998
Trace fastener, J. W. Simends.. 845,273 | Explesives and fuses, high, Eastern Dyna-
Track fastening, W. T. Brewn..... 845,215 bait RO RS o ARSI SEE o 8 AT 60,956
Transpertation device C. L. Tripp. 845,207 | Explesives, high, Eastern Dynamite Ce.,
Treadle meter, Stambeis. ... ... 845,377 60,918, 60,953 60,955
Trelley, W. 1J. Sel]eck ............. 845,483 | Eyeglass and spectacle lenses, A. Martin Inc 60,968
Trolley pele, C. F. Wensmger 845,323 | Feed grinders, Spartan Manufacturing Ce. 60,987
Treusers, L. M. Nathan.... 845,430 | Fertilizers,  New Orleans Acid and Fertiiizer
Treusers suppert, I. D. Fe 845,068 Ce. 60,904 to 60,906
Truck, W. & S. Vznmanen 845,673 | Filters, T Ww. ceese.. 60,959
Turbine, A. J. Ceeper.. 845,334 | Fire extinguishers, chemlca.
Turbine, C. Antrebus.............. 845,675 | Fleur made frem bananas,
Turbiné, elastic fluid, C. W. 845,059 | Fleur, wheat, F. Cebb & Ce
Turbine, elastic fluid, J. G. Callan. .. 845,448 | Fleur, wheat, Higginsville
Turbine, elastic fluid, O. Junggren... . 845,710 | Fruit juices, T. Clement
Turbine engine, gas, A. Du Shane..... ..... 845622 Fuses and blasting caps, Eastern Dynamite
Turbine geverning means, C. W. Dake, y (O S50 offo 0 0.0 ogo a0 0 GoaTICO NPT ,954
845,058, 845,060| Game, card, S. R. Beal................ 60,891
Turbine geverning mechanism, J. G. Callan 845,292 | Gas generatmg fluid, F. H. Ringemann.... 61.017
Turbine geverning mechanism, E. D. Dick- Gin and whisky, Kehn Distilling Ce........ 60,976
LT W= e T I DR 845,339 | Grain, dried brewers’, Atlantic Expert Ce.

Turbine regulating means, R. Schulz,.,,.. 845,583

60,853, 60,854
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= JUST OFF THE PRESS!

MODERN AMERICAN LATHE
PRACTICE

By OSCAR E. PERRIGO, M.E.
Price $2.50

A complete book of 400
pages on_The Modern
a American Lathe. Its de-
velopment from ihe earli-
est times up to thetpresent

yi its modern form as
constructed by up-to-date
builders; its general and
sgemal classes of work;
the quantity of its output,
and its marvelous ac-
curacy. Written by a man
who knows not only how
work ought to be done,
but who also knows how
to do it, and how 1o convey
this knowledge to others.
It is strictly up-to-date in
its descriptions and iilus-
trations which represent
the very latest practice in
lathe and boring mill op-
erations as well as the con-
struction of and latest de-
velopments in the manu-
facture of these important
classes of machine tools.
A large amount of spaceis devoted to theturretlathe,
it8 modifications and importance as a manuafacturing

tool. Multiple spindle and automatic chucking latbes
are fully considered, as are also special high power
lathes for the use of high speed tool steel. and elec-

trically driven lathes. In the treatment of the subject
315 illustrationy and examples from the best praciice
have been made use of, as by illustration alone can
many of the important details and methods be clearly
presented.

Modern Steam Engineering

in Theory and Practice

By GARDNER D. HISCOX, M.E.
Price $3.00

This is acomplete and
practical work of 487
pages, dealing with the
care and management of
Botlers, Engines, Pumps,
Superbeated Steam, Re-
frigeratin, Machinery,
Dynamos, Motors, Eleva-
tors, Air Compressors,
and all other branches
with which the modern
Engineer must be fami-
liar. It fully describes
and illustrates the proe

ertica and use of Steam
or the generation of

Syide Valve, Hx”h ff)
Corliss. Compound, Multi-
expansion engines and
their valve gear, the De
Laval, Parsons, Curtisg
and other Turbines are
included and_fully de=
scribed and illustrated.
Forty two tables of the
properties and application of steam in its various uses
are included. which in themselves form a most valuable
and instructive section of the work.

Nearly Two Hundred Questions with their Answers
on Steam and Klectrical Engineerlnglikely to be asked

by the Examining Board are induded. These if studied
by you will help you to procure a license. Thls book is
thoroughly reliable and practical. and not only a guide
but ateacher. As a 1ext book it is the latest and best
authority on the subject. It is fully illustrated with
detail engravings, not to be found elsewhere.

Punches, Dies and Tools for
Manufacturing in Presses

By JOSEPH V. WOODWORTH
Price $4.00

A practical work of 500
pages tnll&] illustrated by
engravings

ng an encyclepedia 0f
le Making, Punch Mak-
ing, Die Sinking. Sheet
P[etal Working, and Mak-
g of Special T'ools, Sub-
Presses, Devicesand Me-
banical Combinations for
unchmg Cutting, Bend-

' PUNCHES |

l E S Forming, Piercing,
Dra,wmg, Compressing

gi]d Assembling Sheet

etal Parts and_ also

Articles of "other Mate-

Tials in Machine Toels.
Two Hundred and Ten
Processes are clearly de-
scribed and fuily illus-
trated, This work is a
ceompanion volume te the
author’s elementary work
entitled ‘‘ Dies. Their
Construction and Use.”

Nothinz appears in_ this
volume that has already been published in the author’s
previous work on * Die

T ano JOOLS

WwOoDWORTH

Mudern Plumbing Illustrated

By
R. M. STARBUCK
Price $4.00

A comprehensive
ard up-to-date work
illugtratng and de-
scribing the Drain-
age and Ventilation
of dwellings, apart-
ments, and public
buildings, etc. ‘Tbe
very latest and most
approved methods in
all branches cf sani-
tary installation are

given. Adopted by
tbe United States
Government in its
sanitary work in
Cuba.PortoRico,and
the Philippines, and

by the rincipal
boarcs of health of
the TUnited States
and Canada. 300

ages. 55 full page il-
ustrations.

I~ A special circular describing these books sent on
request.

=™ Anyof these books sent prepaid on receipt of Drice.

MUNN & CO.,
Publishers, 361 Broadway, New Yeork
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The ELGIN
for All

The name ELGIN embraces many
grades of watch movements—all of
superior time-keeping quaxlities.

The grades differ in price accord-
ing to the cost of construction—
each grade being the best watch
value for the money.

The man who wants an accurate
watch, at a popular price, should
buy the G. M. WHEELER Grade
ELGIN—

“The Watch that’s made
for the Majority. ”
17 jewels; adjusted to temperature;
micrometric regulator.

This ELGIN Watch can be had in
the desirable models and sizes suit-
able for men and boys.

ELGIN Watches of equal grade
for ladies, at moderate prices.

ELCIN NATIONAL WATCH CO.,
Eigin, 11,

.A MONEY MAKER

Hollow Concrete Building Blocks
Best., Fastest. Simplest, Cheapest
Machine. Fully guaranteed.

THE PETTYJOHN CO.
€15N. 6th Strect, Terre Haute, Inc.

CONCRETE«hoUow BLOCK

machine, cheapest, best; making
three hundred water-proof building
blocks daily.

ABEL MACHMINE CO.,

METAL rOLISHES. —FORMULAS FOR

Putz Pomadégs, Pastes, Liquids, Powders and Soaps . for
polishing metals, are contained in SCIENTI¥IC AMERT-
CAN SUPPLEMENT Nos. 1283, 1288 and 1289.
Price10 centseach trom this office and all newsdealers

MACHINE OF MERIT

Mirrored by

The Diamond

8t. Louis

Possessor of originality in “Billing,*” “*Visible,”

and “Tabulator’’ . construction. Securer of
Large Contracts, Recipient of Grand Prizes,
Winner of Speed Championships,—the

UNDERWOOD

STANDARD TYPEWRITER

stands as high to-day in the estimation of the
Commercial World as that coveted *Gem of the
First Water,”* The Flawless Diamond.

UND RWOOD TYPEWRITER <CO0.,
NEW YORK—ANYWHERE.

60 YEARS'
EXPERIENCE

.Reme'dy fer certain ilseases J. B. Hel

—— - ~
Hair dye, Guggenheim Mfg. Ce............ €1,028
Hats and caps, certain, Resentha

Linety, (COl .ieene «oif i3 Hioll T S Xl § ool €0,871
Insulated receptacle, heat, . L. Palmer.. 60,927
Knit underwear, Oneita Knitting Mills.... €0,984
Knives, razers, sciscers, and shears, pecket

and table, Bunham, Carrigan & Hayden

e S e . R S | 60,973
Lamps and parts thereef, eil, Edward Miller

& Co.  iiivermwm i v o s s v .. €0,933
Lead, pure whlte Eagle Whlte Lead Co coe. €0,993
Leather and shee blackings, paste, pelish,

and varnish, S. M. Bixby & Ce.60,272 te 60,890
Leather, except patent calf leather, -calf,

G. F. Werner's Sens............... . 60,967
Leather, harness, A. Trostel & S o0 60,988
Leather manufactures, certain, E. E.

ten & Co........c.000ne0nenne 60,923
Malt extract, Ebling' Brewing C €0,919

Malt extract, 8. Liebmann’'s Sens Brewing

Ce. €1,002
Mattresses, Seuthern Cetten Oil Ce......... 61,001
Meats, fresh, New: Yerk RButchers Dressed

Meat Ce. ...... . ... ........ % veaenes. €0,863
Meats, smeked, J. J. Pater . 60,864
Medicated suppesiteries, K. 1

(O 8000020 000000600000060: - 100000005000 61,032
Medlcmal cempeunds, certain, Kargen Ex-

tracting Ce. .. ...iiii i €1,012
Medicinal preduct, certain, Hilaire et Cie 61,009 |
Medicine fer the cure ef gall stenes, C. .L

Amerman o . 61,004
Medicines and laxatlves iver, Ra en Co.. 61,035
Medicines, rheumatic and geut. J. T. Baltar 61, 005

Metal and wood working machine narts, cer-

tain, Whitman & Barnes Manufactur-
g (CO:  jrumcimiadaasis Fik ames o v o oo s o o o
Medeling puvu» ‘W. Harbutt..... ..

Mouth vwash., Brauer Chemical [

Musical instrument strings, Lyen & Healy €0,97¢
Nets, leather fly. Milwaukee Net Ce....., €0,977:
Nevwspaper, Washingten Herald Co......... €0,949

Nezzles fer hydrants,

and Hydrant Ce.
0Oil, rheumatic, H. Brunswick.
0115 and greases feor presorvmﬂ metals and

valved, Helyeke Valve

60,962

fer lubricating, H. Chudeau.......... €0,894
Oils, cetten sced, Seuthern Cetten Oil Ce.
60,265 te €0,867
Ointment, Musterele Ce..................... 1,014
Ointments, Actien-Gesellschaft fur Anilin-
Fabrikdatien ...... ....cc0ciiieiiioeese €1,003
Paint, antirust and acid-resisting, Carbeli-
neum Weed Preserving Ce............... €0,992

Paper, bletting, Standard Paper Mfg. Ce... 60,945
‘Paper, writing, bend, and ledger, Unien Card

1

61,022 |

& Paper Co. ... ..ttt 60,914
Paper, writing, prmtmg, and ledger, nggms ;
Teape & CO.uceuwesrouls ot cino 3hia oaitiie 60,931
Periedical, Detectlve Publlshmg Ce €0,932 |
Periodical, weekly, Havey & BDarre 60,935

Pickles and vegetable and meat sauct:s E
Lazenby & Sen........

Plasters and certain medlcmal preparatlons

Ichthyol Gesellschaft, Cerdes Hermanni
......................... 61,010, 61,011
Pewder, tuth T. Kebayashi..
Razers, Shumate Razet C®..................

Razers, pecket knives, and butcher knives,
A% Kastro' & Bres............. 8 5. &l €0,995
Razers, scissers, and pecket knives, C. K.
BULCHEE . Tin oo ke e cvnge Beainisiorns wifld arate s & ¢ €0,991

Remedies for ‘diseases of the stemach, liver,
bewels, and bleed, E. E. Williams....
Remedies for eczema, ete., Acnezema C

61,036
61,019
. 1,031

Remedy feor certain diseases and mJumes,
Hall & Ruckel.............ccovvvvnns €1,029
Remedy feor diseases eof the bleed, R. W.
AdAMS . 55 e Fliistion « s e as b deRE €1,01¢

Remedy feor stemach ailments, F. R. Greene
Remedy feor treatment ef grip, etc., Perter
Medicine- Co. .. .0 5500 o oiBo ook s et

Rubber reefing, Huttig Mfg. Ce A
Eall & Ruckel. 1, 030

61,027

Salve eor eintment, eye,

Sewing machines, attachments, stands
tables, and cevers, White Sewing Ma.
chine Ce. ...5.¢ewnimoan ms o N R 60,989

cast steel,

Shaving cream, Roydl Cream Co
Shells for explesive prejectiles,

61,018

. 60,360 -

One of Chicago’s most famous Department Stores.
Fire-proofed throughout by the National
Fire Proofing Company.

our methods and materials.
The National Fire Proofing

A FIRE-PROOF Building

Brings Greater Returns

On the Money Invested than it is Possible
to Produce from Buildings of Ordinary Construction

This statement is cqually true of buildings for INVESTMENT, to be rented

‘directly for the business of the owner or

. Hotel, Factory, Office Building, Hos-

the superiority, safety and true economy of

Company
has fire-proofed almost ninety per cent. of

to others, and of buildings to be used

owners.

Individuals or companies contemplat-
ing the erection of a building, whether
it be a Store Building, Warehouse,

pital, Apartment Building, Bank, Club,
Library, Public Building or School
cither immediately or in the future
will find it profitable tosecure our liter-
ature or talk with one of our repre-
sentatives.

The average man has an idea that
fire-proof construction can be consid-
ered only in connection with very ex-
pensive or elaborate buildings.

We will demonstrate that fire-proof
Construction is as great an economy and
as thoroughly essential for the §50,000
building as for the $1,000,0co building.

We will demonstrate that it ‘“does
not pay to build to burn.”

We will demonstrate unquestionably

the celebrated fire-proof buildings in the
country, from the famous sky-scrapers of
New York, Chicago and other leading cities
‘to hundreds of substantial stores, ware-
houses, etc., throughout the country.

You cannot afford to build without an in-
vestigation as to what we can do for you.
Write our Chicago office for literature or

Interior view, same building during construcs
tion, showing one floor partially completed.
Steel columns still to be fire-proofed.

Tayler Iren & Steel Ce . 60,94¢
Sherry, J. Wile. Sens & Ce.. . 60,951 "
Shoes, leather, Western Shee s e s 603950
Slate. reefing and building, Genuine Bangen

SlafeliCeY FEREEY. - - BECEL - - - - -l d
Seap, H. B. Claflin Cempany.

Seuthern Cotten Oil Ce.....
Seap, hard pelishing, Bersum Bres..6€0.892,
Seldering &ux, Garden City Laberatery.... €1,02€
Steve urns and certain lighting apparatus,

Seap,

W. Vegel & Bros.,......,. 0,948
Steves, ceoking and heating, Gray & Dudley
Hardwale COY L 5% T Db AP R 60,920

Talking machines, parts,”and recerds,

Vie-

torr Talking Machine Ce..
Teas, W. H. Mentanye & Ce
Tin and terne plates, Fellanshee RBrethers
€0, i i e R o e lals o e o o e Xo0E - 60,957
Tebacce, smokmg and chewmg, J. K. Zahm
Tobacce® CO. v vvvinnninernnnennnsnsnn €0,901
Teilet preparatiens. certain, Madame Isebell’s
Teile CoTrrrrayy - Irx oy - 61,033
Tenic heverage, nen-alcehelic. C. L. Nerten 60,911
Teys, sheet metal and mechanical, E. P.
MEhMAEN ..o vnn el e o s e noie e anneens €0.925
Treusers, L. Gelden............. . 60,934
Umbrellas, Lawten & Hall... 60,938
Varnishes, DPalmer-Price Ce...... 60,928
Washing tablets Phoenix Manufacturing Ce. 60,965
Water, mineral, Virginia Etna Lithia Springs
00, o e ha s Ea et b e TR e Bt 60,947
Waterproof garments, certam, H. M Sawyer
(L SN SO 60,898 te €0.900
Whisky, Geo. W. Toerrey Co..;visevovvunss- €0.958 |
Whisky, C. H. Graves & Sons.,
Whisky, H. W. Huguley Ce.....
Whisky, Albert M. Gugenheim C
Whisky, rye, Bisi & Caprini..............
Wines, Rhine, P. J. Valckenberg....60,912,
LABELS
¢“Alt Heidelberg Brau'’ fer beer, Lexing-

ten Rrewing Ce.. 13,377
‘““‘Amesal,”” fer a prep
perial Pharmaceutical Ce.............. 13,380
‘“Blevins’ American Bry Cleaner,”’ a
cleaning preparatien. S. Blevins........ 13,382
“Ginseng '’ fer beverages, Ginseng Products
................................... 13,37¢
“Leh1gh Valley Club Whiskey,’ for whisky,
Old Town Distilling Co..vv.vvvviviunn. 13,378
‘“‘Recerdite,”” fer a preparation fer cleaning,
preserving, pelishing. and -dubricating
disk talking machine recerds, J. .
Manahan .........oveeee . coeit o oate 555 13,383
‘‘Star Hair Tenic and Bandruft Cure,’” for
a hair tenic and dandruff cure, tar
Toilet Ce. e P S i ... 13,381
“Sun Bleach,”’ fer cetten pmce g -
ton Bres. & Co.....ovvinviiininnnnans 13,384
“The Butten Witheut a Pest,’”” fer hese sup-
perters, Ecenemy Cerset Ce............ 13,379
“Turf Kings,” fer cigars, Schmidt & Co.... 13,375

CHICAGO, 807 Hartford Bldg.

ST. LOUIS, 507 Victoria Bldg,

any specific information you may desire, or call at any of our offices.

NATIONAL FIRE PROOFING COrtPANY

Contractors for Construction Fire-proof Buildings
Manufacturers Terra Cotta Hollow Tile
PITTSBURG, 1107 Fulton Bldg.
PHILADELPHIA, 407 Land Title Bldg. BOSTON, 807 Old South Bldg.
WASHINGTON, 807 Colorado Bldg.
27 Chancery Lane,
Twenty=six Factories Througheut the United States

LONDON, ENG.,

NEW YORK, 1€07 Flatiron Bldg..
MINNEAPOLIS, 307 Lumber Exch.
LOS ANGELES, 507 UnionTrustBldg.

LET US. BE YOUR FACTORY

WRITE FOR ESTIMATE ON ANY ARTICLE
YOU WANT MANUFACTURED
MODELS, EXPER.

STampINGS, ”
WRITE FOR FREE BOOKLET
THE CLOBE MACHINE & STAMPING Co.
970 Hamliton 8t., Cleveland, O.

WORK

v'-'-‘urr
Corliss P,n%ine-. Brewers
aud Bottlers Macbinery. HE VILTER
MFG. Ce.. 899 Chnton St. Milwavkee. Wis.

MODE[S I&. EXPERIMENTAL WORK,

nventions deveioped. Special Machinery.
E. V. BAILLARD. 24 Frankfort Street. New York.

'RUBBER. s

Expert Mauufacturers
PARKER, STEARNS & C0., 228.220 South Street, New York

Fine Jobbing Work

MR. INYENTOR

Send us your models or drawings for our lowest prices.
We can develop, perfect o manufacture your invention,

MONARCH TOOL CO., | 28Qperza Place, Cincinrati, 0.

Experlmemal & Model Work

Cir. & advice free. Wm, Gardam & Son.45-61 Rose St.N.Y

Dres, Tnnls, Mndels and Sueclal Machmery oF

RE, chmago, U.
WORKS.

OFFICE. 858 r:rm mm ;

GEO. M. MAYER 1131 MONADNOOK, CHICAGO
working DRAWIN

Practical Armature Winding ™44

H. H. Porter. 899 Broad St., Providence. R.I1.

CHWERDTL STAMP CO.
TEEL STAMPS, LETTERS & FIGURES
BRIDGEPORT CON

Specnalhes lIties & Patents Boughtand SOId

American Commeree & Specialty Co., Inc,, 95 Dearborn St.. Chic’lga

L‘in:nlm frue. Womlerfnl
sutomstie tencher, 5 stvled
$2up. OMNIGRAPH

VVAN’I‘FD —PFlectrical Draftsmen, $3.0¢ to $4.48 per
diem. Subinspeetors (e]ectnca.l) $3.04 to $3.52 per
diem. A competitive exammamon will be held for the
above pomtmns April 3 190%. For further mfnrmatlon
address * Lommammm. Navy Yard, Brooklyn NY:2

' TEXAS LANDS

that will produce crops valued at $200 to §300 per
acreare now selling at $25to $30 per acre. Southern
latitude makes it possible to ship the tender, high-
priced vegetables long before northern gardens
have sprouted. Finest all-the-year-round climate
in America. Excursions from Chicago each first
and third Tuesday monthly. Only $25 for the round
trip-o-day return limit. Write to-day for my il-
lustrated book about lands in the GUI,F COAST
COUNTRY of Texas and full particulars, JOHN
SEBASTIAN, Dept. G.C.,1,a8alle S(atlon, Chxcago.

HEADQUARTERS

for Bronze Inscription Tablets, Signs,
Bank Work, and Ornamental Brass
Work of all kinds. Designs furnished

ALBERT RUSSELL & SONS CO.
Woodland Bronze Works Dept. Newburyport, Mass.

MASON'S NEW PAT. WHIP HOIST

for Cutrigger hoists, Faster than Elevators, and hoist
direct from teams. Saves handling at less expense.

Man{id. by VOLNEY W. VIASON & CO0., Inc.

Providence, R. I.,
@Maglcal Apparatus.
. Grand Book Catalogue. Over 700 engravings

25c. Parlor Tricks Catalogue, free.
MARTINKA & C@., Mfrs, 493 Sixth Ave, New York

Are ym.l interested in Patents, Model or Experimental
k? Our booklet entitled

WHAT WE DO—HOW WE DO IT

willb e sent, to you on request.
K‘\'IOIIERH(ICLER MACHINE WORKS, Ine.
10-12 Jones Btreet, New York,

PEWRITERS ;s

Telegraphy

TS 0., Dept. 52, 83 Cwrt.
PRINTS. landt 8t., New York. Machines SOLI or RENTEN ANYWHER,.
‘““A Pet of Geld for Yeu,” fer men’s and boys’ ‘Iililtlip :t:l‘\lglf:ij r‘::ef;f ’%EE?[{‘AI‘F?N? prices
i - i e on. Write for e
Tngs MaRKS gaés.’ vests, and treusers, Ed. V. Price Ao TYPEWRITER ENPORIUN, 2038 LaSalle Strect, cic 460
SOLENS “Celumbia Mark’ XLVI ) NOVELTIES & PATENTED ARTICLES -
CoPVRIGHTS &C. autemebiles, Electric Vehicle Ce........ SRIERN 1anUF ACTURED BY:CONTRACT. FUNCHING DIES, SPECIAUNACHINERY. The toiy Lroetiopl Magezing o
Anyone sendIng a sketch and descr!gt.lnnmay “Sun Bleach,” fer cetten piece geeds, Burton E.KONIGSLOW- STAMPING & TOGL WORKS, CLE.VE LAND, 0. E‘-e}tsfﬁ_it\";B:‘f’ﬁt,{;éaldf;g%tlﬁﬂigi
quickly ascertain our opinion free whether an Bros. & COuvvrvnrner e 1,912 o A PRBIS Aol

invention is probably atentable ommunica-
tionsstrictly confidential. HANDBOOK on Patents
sent free. @ldest agency “for s ecuring patents.

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

Scientific American.

A handsomely illustrated weekly. - Largest cir-
culation of agy scientific journal, ' Terms, $3 a
vear; four months,$1. Sold by all newsdeslers.

MURN & Co,ssrersecear. New York

Branch Office. 6% T St.. Washington,

A printed cepr nf the specification and drawing
of apy patent in the feregeing list, er any pateut
in print issued since 1863, will be furnished frem
this office fer 10 cents, previded the name and
number eof the patent desired and the date be
eiven., Address Munn & Ce., 361 Broadway, New
York.

Canadian patents may new be ebtained by the in-
venters fer any ef the irventiens nzmed in the fore-
going 1ist. For terms send further particulars
address Muna Co., 361 Broadway, New York.

I

We manufacture METAL SPE-
CIALTTES of al) kinds. toovder;
largest equipment;: lowest pric-
es Send sambie or FR EE
model forlow esllmute and best expert advice

THE EAGLE TO0l. CO., Dept. A, Clncinnati, 0.

TUDENTS’ and Draftsmen’s Library Club.

Send for Catalogve and information as to buying
technical bonks on easy terms of payment.

Wm. T. Comstock, 23 Warren St., New York

poved devices, Bampe cuhy(m
reguest. ELEC OCRAFT. Detroit, Mich

VENTRILOQUISM

Learned by any Man or Boy at home. Small cost. Send
to- day 2-cent stamp for particulars and proof.
©. A. Smith, Room 267, 2040 Knoxville Ave.. Peorla, Ill.

For all kinds ot gran

DRYING MACHINES i 2
‘Worrell,Hannibal.Mo,
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and Better
Kind of
Soap

We all useSoap,
and often many
use the same cake
of soap.

This is wrong—
uncleanly, and
positively unsani-
tary.

Bender’s Liquid
Toilet Soap and
Holder gives eacl
user Pure, Fresh,
Clean, Individual
Soap ateach using.

‘What you use

THE WAY IT'S USED has never been

used before—con-
tagion and contamination of any kind are impossible.

As you draw from the Holder only the quantity needed,
there is absolutely no waste—rather, a 50 per cent, saving
in your soap expense.

BENDER'S
SANITARY LIQUID
TOILET SOAP
is made of only the purest ingredients, is most beneficial

to the skin, and is delicately perfumed.

Indispensable in cleanly homes, and a sanitary necessity

in Hotels, Clubs, Public Buildings, Steamships, Parlor
Cars, and all public lavatories.

—recently consecrated in Pittsburg
—is one of the few really magnifi-
cent edifices in America. - Upon
completion, it won rank immedi-
ately in architectural fame as a
modern masterpiece:

I:I' IS A MOST SIGNAL TRIUMPH FOR
Pennsylvania
Interlocking
Rubber Tiling

that it was chosen above all other
flooring materials for the vast inte-
rior of this. lofty structure, costing
one and a.quarter millions.

Rubber Pump Valves

For Cold and Hot Water, Otls, Acids,
High Pressure Mine Service and for
evety pumping requirement, & & S

Mechanical Rubber Goods of every description
of unsurpassed qualities, including BELTING,
HOSE PACKINGS, Gaskets, Mats and
Matting, Tubings, Springs, Interlocking
Tiling, Emery Wheels and MOULDED and
CUT SPECIALTIES for any mechanical[
and commercial device, & & S8 S8 U8 S Of

NEW YORK BELTING &
PACKING COMPANY, Ltd.
91 & 93 Chambets Street, New York

"I CHARTER

- P o
B !“ Stationaries, PonablestEotsters. ump

No situation can be imagined
where higher architectural require-
ments, for classic design and en-
during permanence, would be im-
posed.

Sprlukle-to]) Bottles, - - 25e.
Quart Bottles. - . = - %5e.
Bender Liquid Soap Holder, -  32.00

“Write for illustrated circular. On sale at Drug Stores,
Department Stores, or direct from

Bender Mfg.Co., 540 Land Title Bldg., Philadelpbia, Pa.

Architects may inform them-
selves regarding the innumerable
artistic and technical advantages
of Pennsylvania Inter-
locking Rubber Tiling
by requesting our Book-of-
Designs-in-Color, which is also
descriptive.

PENNSYLVANIA
RUBBER CO.

JEANNETTE, PA.

BRANCHES

NEW YORK—1741 Broadways
CHICAGO—1241 Michigan Avenue
PHILADELPHIA —615 .N. Broad

",'I ers. SBawing and Boat Outfits, Combined
RIS 1Y with Dynamos.
f Gasoline. Gas, Kerosene.
Send for Catalogue.
State Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

"I Ail vavieties at 1owesc prices. Best Ratlroad
Track and Wagon or Stock SBcales made.

Also 1000 useful articies, including Safes,

Sewing Machines, Bicycies, Tools. etc. Save

Money. ListsFree. CHICAGO SCALE CO.. Chicago.lll.

The DIAGRAPH

(Trade Mark Registered)

man
needs

The Improved Stencil Cutting Machine Street S' d
Isa savingof90 percent in your8hip- ATLANTA, GA.—102. N. Prior 'mon s
ving Department worth consldering ? Street )

Just a word will bring our free
illustrated booklet describing the
Diagraph and our * No Error” 8ys-
tem ot shipping goods.

Amerfean Diagraph Oo.
10 N. Second Street, aﬁl.hn!s, . S A,

BOSTON—20 Park Square
BUFFALO-—717'Main Street
%TROIT?BW Jefferson Av.
- CLEVELAND—2134-6 Fast
LAND are the best —and

LONDON—26 City Road they ARE the best

CRUDE ASBESTOS —— = RERE

DIRECT FROM MINES Simonds Steel

Saws

3 Moter Boats, Row Boats, T g
PREPARED RI H- MARTI", Mu"lns Steel Boats Hunting and Fishing Boats . When this trade
ASBESTOS FIBRE | ofFICE, ST.PAUL BUILDING B ey i, Sor Skl B3, et st are Apcol ety Subes N o ' 5 mark appears
wailing, no trouble. Every boat is guarauteed. %Iighlyendorsed by sportsmen. The@deal boat

for pleasure, summer resorts,
parks, etc.

THE W. H. MULLINS CO.,
118 Franklin Street,
Salem, Ohio. Write for

Send First for the I.H.C. B whether a

Hand Saw,
Circular,
Band,
Cross - cut
or Buck
Saw—that
saw IS

guaran-

for Manufacturers use 2920 B’'way, NewYork.

Bausch & Lomb

Analytical Chemicals

are known and used in the leading,
laboratories. If you are buying chemi-~
cals for experimental or testing work
you will find it worth whiie to get
our prices and to use our standard
quality reagents.
Catalogs and estimates on request.
Bausch & Lomb Optical Co.
Rochester, N. Y.

NEW YOREK, BosToN WASHINGTON
CHICAGO SAN FRANCISCO

Cutulogue

Balsam Sanitis-
sue ié the modern
tollet pupt-ra Soft,

strong and per-

factly antiseptic. teedabso-
Made so by treatiment lutely by
with pure Canada Balsam. uEey

L TL] r-
Before installing a gas and oline engine for any
Balsam Sanitissue [ |:2m i s meoine, et tr.2ny SONDS WFG.
ully e

H.<C. gasoline enszine satalogue.

is wra.p%edin parchment paper, in sealed cartons. Ittells and shows by means of many iliustrations the
F Price 10c¢, 16¢, ROe. 25 sheets free. §1 worth excellent features of construction and operation which
sent pr epaid anywhere. %”;gk[i H.C.en ﬂes their s]lllpelriority. B fx'eadimz éhis
" : a gue care you wi ace vourself in position
QUALITY J| on*aesz We bave a special proposition for £0,decide accurately What enging is best for Jou to buy, . Send for
office buildingsandpublic [dlaces.sa.v- I. H. C. gas and gasoline engines are made right to * “Simonils
ing frnm 20 per cent. to 40 per cent. furnish abundant power with the least annoyance and Gudde"

BCOTT PAPER CO0., 504Glenwood Ave., Philadelphia, Pa. at least cost. They are strong and simple, sturdy and mierilod
dependable, powerful and durable. Send to-day for . Sree
catalogue. .
I.H.C. engines arehblglt in the followingstyleandsizes:

; §090608000000600006600000609 I‘;i‘;‘i‘;‘;‘;;““%‘?sa{%iong% and Portable) 4, & 8, 10, 12,
g:'f}fé'lﬂfﬁﬁlfﬁdcﬁﬂ“ﬂé'ﬁ“’"ig}”i‘&'éﬂ'&""hi‘éi‘f‘n 3 Save WOf l'y The International Haar\!lleste'r éo;vlpany of America. Inc.
hangeiof e one ot yout oo o bebencnsirs, [l 1S ] SHEET METAL GAUGE $ e e
Booklet on Request e Measures in thousandths from 0 to 3§ © . M 0 T n ﬁ B 0 A Ts
Krementz & Co., 77 Chestnut St., Newark,N.J. i |$ O oot e o RT3 & Detroit _
S\WY . o abris o n k| ‘Engine Safe, Staunch, Speedy. Inexpensive—Sold

P — ire » middle s profits. Boalsf
THE “LEADER.” |$6660006666006600060606000000 | W sturts wittout crantiag; no iette N0 mad ont ofits. Heatsfrom

cams, valves, springs or spro-

13 H. P. Gasolene Auto-Marine Engine iyt ety
B%uilt like a watch. Beautifully Finished, iccu-- M 0 R E p O w E R’ - be‘ f , -

18 to 4o feet, with latest equipment. Cata-
logue and full details on request.
" P. NEUMEISTER
220 North Water st., Rockford, Il

rately Constructed. Light, Stromg, Reliable, and You ean get more power for your
motor var or bost by Installing an
Apple Battery Charger.
Ti antomnatieally generates a current
thut kevps the butteries always full

and (i ow healthy coudition, ot SEND WI;I-I"“E CATALOG.

sparks to mest every chas i
o iy e eike today DETROIT ENGINE WORKS,
1332 Jefferson Ave., Detrolf,

Noseess in operation. Suitable for launches
from 15 to 19 feet in length, Price complete,
75 net, no discount. Thoroughly guaranteed.
Perfect Speed Centrol. _ Complete descriptive Cata-
log upon application. Manu factured oy

CLAUDE SINTZ,
292 S. Front St., Grand Rapids. Mich.

’
e
]

THE Nulite &°¢°s Lamps
For Home, Store and Street

‘We also manufa ture Table Lamps,

Wall Lamps, Chandeliers, Street

Lamps, Etc. 100 Candle Power

geven hours ONE CENT. No

Wicks. No Smoke. No Odor.

Absolitely safe. THEY SELL AT SIGHD,
Exclusive territory to good agents, (& Write for
catalogue and

TiCes.
Chicago Sofar Light Co,Dept.&, Chicago

tor full information.
The Dayton Elecirical Mig. Co., 08 Si. Clalr 8t., Dayton, Ohlo

TO MAKE MONEY - —
Septeoly i FIER bk md oy et QT STEAMSHoy ELg Are You In On This Combination?

wu At oL Cguerats Tl hoce. | Witk 4 It’s ‘organized on the square with an extra cen-
FRANCIS BLOOK MACHINE of s
ordinary ability can make from # to Sl.’la:yd:;?n No ter head equipment. It’s

|
capital or expirience necesssry. Bulking blosks made ) a real Carpenter’s Combi- o SRR | : —
Mo With the Framcis Machine under the Berlln System are nation Sguare. Well made,
: guaranteed damp proof, frost proof. five f, and will TOIedo OhIO'USA welll ﬂl?ished and will 4 nl“"
. not erack or crumble., Contractore ard oTE in your 126 Vulcan Place N 3
town, rﬁeed your entire !:mf.pnb. Facts and MFB o~ 00' zt{:lrl;?:y th%t lt«sesl:ldls(:)l‘en:;/ m"
T Wi ¥Oou can make more money wi & Tancie . 1 -~ ¥ -
M Rint scot PREE. | Writa today. Vu’c l wOst ble for the carpenter’s kit. Send for catalogue. 3 Mmml‘ ‘Hl?}-so":ﬁﬁs
FRANCIS MACHINERY COMPANY. aniron

GOODELL-PRATT COMPANY Greenfield, Mass. 15t0 21 South Olinton Street.

R
807 Chestnut Street, - = = Bt Louls, U.S. A,
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