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articles on subjects of timely interest. 1t the photographs are
sharp, the articles short, and the fucts authentic, the contrivutions
will receive special attention. Accepted articles will be paid tor
at regular space rates.

A 75,000 HORSE POWER TURBINE PLANT.

The great power station which is being erected at
Chelsea, London, for the operation of the District
Railway system, possesses special interest because ci
the fact that it will be the first large electrical power
station to be operated entirely by steam turbines. The
plant will consist of ten turbines, each of 7,500 horse
power, with an overload capacity of 50 per cent above
the normal rating. The turbines, which are beingz
supplied by the British Westinghouse Company, wiil
be of the Parsons type with Westinghouse mgcdifica-
tions. Each turbine will be direct-connected to a three-
phase generator of 5,500 kilowatts running at a speed
of 1,000 revolutions per minute. There will be only
four field-magnet poles, and current will be produced
at 11,000 volts potential. The dynamos and the tur-
bines are being built, part of them at the works of
the American Westinghouse Company at Pittsburg,
and part at the new works of the British company at
Manchester. As a result of the high speed of revolu-
tion, and the consequent small number of field magnet
poles required, the dynamos will be only about 9 feet
in diameter; whereas, if reciprocating engines, of the
type used at the Metropolitan Elevated Ccmpany's
power station in this city, were used, running at 75
revolutions per minute, the diameter of the generators
would have to be not less than 32 feet.

@

PERMANENCE OF STEEL FRAMEWORK IN TALL
BUILDINGS.

The construction of the Rapid Transit Subway has
necessitated the pulling down of a twelve-story skele-
ton steel building at the corner of Brcadway and
Forty-second Street, which was erected early in 1899.
Its removal has given an opportunity to determine
how far the methods adopted for the prevention of
rusting or oxidation of the steel of these buildings are
successful. Of ccurse, the period of time during
which the steel has been incased, three years, is very
limited; but it is sufficiently lengthy to afford at least
some indications of what may take place during the
lapse of centuries. At the time of erection the steel
work was given two coats of paint composed of carbon
and linseed oil. The columns and girders were in-
cased either in rectangular shells of brick, or with red
brick and terra cctta; if with the latter, the spaces
between the inclosing material and the steel work
were filled in with brick and cement mortar. After the
recent removal of the brickwork and terra cotta, the
steel was found to be in first-class condition and
showed no signs of decay. In the few spots where
there was a slight evidence of oxidation, the rust had
been on the columns, apparently, at the time they were
put up, or it was due to some abrasion of the protect-
ing coat of paint. It is interesting to note that the
outside columns supporting the outer walls of the
building were found to be in just as good shape as
those in the interior of the building. Although, as we
have said, the period of test was a brief one, it is con-
sidered by architects to have been long enough to
establish the thoroughly reliable nature of the standard
methods of protection adopted in this form of building.

THE CHANGES IN THE CROTON DAM.

It .was to be expected that when the present Chief
Engineer of the Aquecuct Commission proposed to
make a radical change in the plans of the partly com-
pleted Croton Dam, his action would provoke more
or less criticism. The vast importance of this great
work, the standing and acknowledged professional
ability of the former engineer, Mr. Fteley, who is re-
sponsible for the original design of the dam, and the
fact ‘that the radical changes proposed would involve
the tearing down of a considerable portion of the
completed structure, combined to produce a feeling
of astonishment that any such fundamental recon-
struction should now be proposed. However, after
giving careful consideration to the reasons assigned
for the prcposed changes, and making a personal in-
vestigation at the dam, the SCIENTIFIC AMERICAN came
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to the conclusion that so far from having needlessly
delayed the completion of the Croton Dam, Mr. Hill,
the chief engineer, has not only added greatly to the
stability and appearance of the structure, but has
prevented the incorporation of a feature in the design
which, in all likelihood, would have brought about,
the ultimate ccllapse of the dam. To say the least,
it was a delicate task to propose a change which
would look like an indirect censure of the plans of a
distinguished predecessor; and it was a daring task
when such changes were certain to provoke a storm
of angry opposition from the citizens, who had already
grown weary cf the prolonged delay in the completion
of this much-needed work. While we question alto-
gether the judgment, we can fully understand that it
was the best of motives which prompted the Mer-
chants’ Association of New York to criticise both the
present Chief Engineer of the Aqueduct Commission-
ers and the Commissicners themselves for the delay
cf the dam. At the same time it is distinctly fortunate
that the present Maycr of New York was able to take
a clear grasp of the situation, and so far from removing
the Commissioners, as the Merchants’ Association
demanded, did not hesitate to indorse their work,
especially as concerns the proposed changes.

Mr. Fteley, who designed the original structure, sub-
stituted an earth dam for a solid masonry dam on the
southern end of the structure, for reasons of econ-
omy. That he himself was at one time sensible to
the risks which led his successor to.condemn the earth
dam, is shown by the follcwing extract from a report
on the great Quaker Bridge Dam, for which the pres-
ent dam was afterward substituted, made by him as
Consulting Engineer to the Aqueduct Commissioners,
as far back as July 25, 1887, in which he says:

“An earth dam, with a core of masonry, was also
considered. In such structures, the thrusts exerted

by the earth against the center wall, during construc- -

tion and at the different stages of the water surface,
when filling or emptying the adjacent basin, are un-
known or, at the best, very uncertain; if the wall
became fractured under their action, or allowed the
water, in places, to pass through, the leaks, under such
a considerable and unusual pressure, would endanger
the stability of the earth embankment. Moreover,
the authorities agree that this kind of structure is
not safe to adopt beyond a certain limit of height;
and it was thought unwise to attempt an experiment,
which owing to the importance of the interests in-
volved, was not justified by the saving in expense
which might have been effected by its adopticn.

“In this case, where the welfare of New York is con-
cerned, and where the consequences of a nossible dis-
aster, with 30,000,000,000 gallons of water benind
the dam, may well be imagined, we must deal with
certainties: we have before us many successful in-
stances of masonry dams, although of less magnitude,
and the proposed structure can be so proportioned and
constructed in masonry as to stand effectually the
great pressure to which it is to be subjected.”

It was in practically the same terms that the present
Chief Engineer of the Commission recommended that
a ravision of the Croton Dam plans be made, to the
extent of substituting masonry for earth, and we think
that the above quotation from a report of the original
designer of the dam itself should silence fcrever all
criticisms that might suggest that the change in the
)lans was made from any other motive than that of
securing the most durable and perfect siructure
possible.

e e
WARSHIP CONSTRUCTION IN PRIVATE AND GOVERN-
MENT SHIPYARDS.

BY OUR LONDON CORRESPONDENT.

In view of the experiments of the British Admiralty

department, now in progress, to ascertain whether a

private shipyard can build warships with greater speed .

than the government shipbuilding yards, the results in
this direction in other countries afford interesting com-
parisons. In Germany and France battleship construc-
tion in both the private and state yards is very and
unnecessarily protracted. And this :elay constitutes
a grave national danger which, it would seem,
the respective governments do not adequately appre-
ciate, In England, where, on the other hand, such
work is carried out with all possible expedition, it has
now become an axiom that “Great Britain can afford
to wait until the Admiralty know the designs and
efficiency of the projected vessels of other (European)
nations before she commences to build a new vessel
to excel them.” In the case of the German battle-
ship “Kaiser Karl der Grosse,” a vessel 377 feet
4 inches in length and of 11,500 tons displacement,
with four 9.4-inch guns and eighteen 5.9-inch guns,
and with engines of 13,000 i. h. p., capable of develop-
ing a speed of 18 knots, she was erected in the
private shipyard of Messrs. Blohm & Voss at Ham-
burg, and no less than 40 months and 5 days elapsed
from the laying of the keel until delivered to the
csovernment. Even the Krupp firm, notwithstanding
its modern and extensive equipment, are not much
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faster, since they occupied 35 months in building the
“Zaehringen.” With respect to the Imperial dock-
yards, they are quite as slow, since it was neér]y four
years before the “Wittelsbach,” a similar vessel to the
“Kaiser Karl der Grosse,”” was ready for sea. In
France a similar state of affairs exists, but in this
case the delay is more attributable to the uncertainty
and hesitancy of the Naval Department, since the
French government have a peculiar way of suddenly
stopping work upon the construction of one vessel
and directing operations upon another ship. But in
the case of the three new battleships “Democratie,”
“Justice,” and ‘“Verité,” which are each to be of 18,000
horse power, it is calculated that they will occupy
four years in building. What is the result of this
protracted construction? These three French battle-
ships are of tremendous power, but progress in naval
affairs and armaments is so rapid that by the time
they are in commission they will be somewhat out of
date.

In considering the practice in England, we find
that although the government 1is comparaively
slow in construction, everythihg is being done by the
Admiralty to decrease the time occupied in building.
The private shipyards, when they have a vessel in
hand, crowd the workmen upon it, and get it off the
ways as quickly as possible. The recent cases of the
Chilean battleships “Libertad” and ‘“Constitucion,”
and the new type of torpedo destroyer ‘“Erne,” offer
striking examples of the speed with which battleship

construetion is carried out. The two first named,
notwithstanding their large dimensions and dis-
placement, were launched 10 months after the

signing of the contracts, while the builders actually
undertcok to have the vessels complete and ready
for use within 18 months; and if the speed of building
with which they were commenced had been main-
tained, the contract time would have been shortened
by one month. To build and equip a first-class modern
battleship such as these Chilean war vessels, ready for
action, within 17 months is a commendable achieve-
ment. In the instance of the torpedo boat destroyer
“Erne,” a record in quick construction was accom-
plished. This vessel was launched 7 months after
the signing of the contract, and will be handed over
to the English Admiralty 6 months below the contract
time. Even in the government dcckyards quick con-
struction is the chief desideratum, though in this case
the speed is not so great as in the private shipyards.
But the English Admiralty are determined to cut down
the time for building to the minimum, and they have
now inaugurated a new system of decentralization,
by which there is a superintendent for naval contracts.
Speed in construction is the continual demand of the
government, and it is furthermore a great national .de-
mand. For the battleship costing $5,000,000 upward,
when launched, to be out of date, owing to the long
time occupied in its construction, is a result which,
in the interest of the citizens and the defenses of
any country, should be remedied at all costs

-

“SHAMROCK III
BY OUR GLARGOW CORRESPONDENT.

It seems to be inevitable that the building of yachts
intended for “America” Cup racing should be attended,
year by year, by the circulation o; a crop of extraordinary
stories regarding the appearance of the yachts, a=id
the wonders which they may be expected to perform.
The building of the boats now under constructicn has
run to the usual accompaniment, and the British
yacht has received, if anything, the larger share of
the attention of the resourceful inventors of these
rumors. Anyone who has been led by these stories to
the expectation of some sensaticnal development in
the boat built at Dumbarton to carry Sir Thomas
Lipton’s third “America” Cup challenge, may be
counted foredoomed to disappointment, for the yacht
which has been evolved by Mr. William Fife, Jr.,
differs so little from recent challengers and defenders
that it requires the trained eye of a practical yachts-
man to identify the developments.

Such changes of type as have been made are, how-
ever, none the less important because they are unsen-
sational. In the recent contests which have been
sailed for this much-coveted trophy there has been
a marked leveling of the abilities of the opposing
yachts, and it has come to be recognized on both sides
of the Atlantic that a runaway victory for either side
is not among the things which can fairly be expected.
The last contest, that sailed between Columbia and
the Watson challenger, “Shamrock II.,” was admitted
on all hands to be the closest match ever made tor
Cup honors, and it would therefore have be
policy for Designer Fife, when called upon to
ancther Cup racer, to have ignored the devel

-already made and to have struck out in the ii

of experiments of unknown value. This.cons . ¢
should, of itsélf, have been sufficient to disco ' i ...
of the rumors regarding the sensational deve
to be expected in the Scottish boat.

As a matter of fact the designer of “Shami-
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recognized the coming match as one in which the vic-
tory is likely to be gained by seconds and minutes,
and the boat which he has produced shows that his
line of action has been in recognizing and strengthen-
ing the weaknesses of the two previous challengers
rather than in striving after a marked degree of
originality. Generally speaking, it may be said that
the chief novelty in the design of “Shamrock IIIL.,”
lies in the fact that stiffness and great sail-carrying
power, which have been the characteristic of each Cup
challenger since and including ‘“Valkyrie III.,” have
been treated on this occasion as a matter of secondary
importance. All yacht designing is largely a matter of
compromise. If a stiff, powerful boat is the main object
of the designer, then the soft flow of the lines which
give ease of driving must be sacrificed to some extent.
In ‘“Valkyrie III.,” “Shamrock I.,” and in less degree,
in “Shamrock II.,” the design was controlled by a
desire to produce such a hull as would stand up well
to the immense pyramid of canvas which it was pro-
posed to use for driving. In the latest boat the con-
trolling feature of the design has been altered, and
Fife has apparently directed his energies first to the
posed to use for driving. In the latest boats the con-
ditions of weather. He has therefore given ‘“Shamrock
I11.” a round fullness of body which makes her stand
out from the list of challengers as a yacht of marked
individuality. The fin-keel type of underbody is natur-
ally retained, but the hull of the boat is drawn so
well down that the fin is made muclr shallower than
usual. It is, in short, less of a fin and more of a
keel than has been seen on any Cup racer in recent
years. The draught has also been cut down to a
considerable extent, and the new craft will fioat in
two feet of water less than was necessary to keep the
Watson bcat off the bottom.

These changes mean naturally a certain loss of
initial stability, and to partly compensate for this the
beam, as compared with that of ‘“Shamrock II.,” has
been slightly increased. The full round head which
was characteristic of the Watson boat—and helped
greatly to her undoing when she met a head sea—has
no place in the Fife model. From the point of
greatest beam the how is carried forward in an easy
sweep which gives an entrance cleaner than on any of
the previous ‘“Shamrocks.” The excessive thinning
down of the flanks, which was also a noticeable teature
of the previous challenger, has also been avoided, and
the beam of the boat is carried well out into the
counter. In profile the yacht has fewer peculiarities.
The bow is shorter and sharper than usual, and rises
at an angle that should keep the decks moderately
free from water in anythirig' less than a heavy sea.
The sheer is peculiar, and looks ungraceful to eyes
accustomed to the {ow waist and the rise fore and aft
to which yachts are usually sheered. The rail of
“Shamrock IIL.” is practically level.

In the construction of the boat Messrs. Denny
Brothers have produced an interesting bit of work,
but the interest lies mainly in the details and the
quality of the workmanship rather than in the intro-
duction of any new principles. In the matter of
material, the boat might be regarded as a retrogres-
sion, for the manganese bronze with which the last
Cup yacht was plated is discarded in this instance for
nickel-steel, such as is largely used in the construction
of launches and torpedo boats. The builders, on whose
advice this was done, are, however, convinced that
this is a step in the right direction. The difficulty of
working the manganese bronze and the extra thickness
necessary to make up for the doubtful hold of the
seams, etc., more than compensated, in their opinion,
for the superior smoothness and other advantageous
qualities of the alloy. The present yacht is plated
from keel to rail with nickel-steel. The plating used
in closing in the underbody, where a little extra weight
is of little account, is fairly stout, but from the
waterline up; where every pound tells against the
stability of the boat, the plating is so thin that it
is difficult to understand how a satisfactory bedding
has been got for the countersunk heads of the rivets.
The only aluminium used in the vessel has been put
into the decks, whose plates are composed of an alloy
which is mainly this light, but perishable metal.
Taken as a whole, and allowing for the weight saved
by the use of thinner metals, the shell of the boat is
lighter than that of “Shamrock II.” and works out at
a figure very close to that of the first Fife challenger.

In a yacht of this type the spars are always deserv-
ing of special attention, as much from their great
size as from the ingenuity displayed in the effort to

secure the maximum of strength and rigidity with .

the minimum of weight. In this, Fife had the ex-
perience of the last challenger to guide him, and
he has made few departures of note. The mast, gaff,
and boom are of steel, the bowsprit ‘being solid wood,
and the lighter spars of hollow wood. The mast
follows the idea carried out in the second spar of this
kind fitted to ‘“Shamrock II.,” in being mainmast and
topmast in one unbroken length. The reason for this
is the saving of weight and windage as compared with
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the ordinary main and topmast, and the saving of
weight and complication of gear as compared with the
Herreshoff system of telescoping spars. All the steel
spars are constructed on the same principle, a frame-
work of light angle steel being first laid down, and
bound and strengthened by a series ot short straps
zigzagging across the diameter of the spar. The com-
plete skeleton is then closed by light steel sheets bent
to shape and riveted. :

On this occasion there has been abundance of time
for the performance of the work; every detail was
subjected to searching inspection, and the result is a
boat that, whatever her sajling qualities may prove,
should at least have none of the weaknesses which
helped to mar the career of the second “Shamrock.”

—_—
THE SECOND EAST RIVER RAPID TRANSIT TUNNEL
TO BROOKLYN.

Plans recently submitted to the Rapid Transit Com-
mission by their Chief Engineer for the improvement
of traveling facilities in Brooklyn include the con-
struction of a second East River tunnel from Nassau
and Orange Streets, Brooklyn, to Maiden Lane, in
Manhattan. The tunnel will terminate at a station
near William Street, from which point two lines will
be run, one across Manhattan to West Street at the
foot of Cortlandt Street, and another line below Will-
iam Street and diagonally beneath the Brooklyn
Bridge structure to Park Row, whence it will proceed
by way of Center and Grand Streets, to the Man-
hattan terminus of the Williamsburg Bridge. Here
connection will be made between the subway tracks
and the tracks which pass over the bridge. It will
be seen that this second line will provide a loop for
the Ercoklyn railways hy way of the new tunnel and
the Williamsburg Bridge.

Mr. Parsons also recommends removing the ele-
vatei trains from the Brooklyn Bridge, sending them
across the East River hy the ncw route, and trans-
ferrirg the trolley cars from the roadways to the
bridge railroad tracks, thereby restoring the roadways
toc the cxclusive use of vehicies. It is also proposed
to connec: the two bridges by adding two tracks to
the Second Avenue Railroad, and building a new
branch of the elevated system down Delancey Street to
tke Williamsburg Bridge. If these suggestions are
carried cut, Brooklyn and Manhattan will be con-
nected ty three bridges carrying six elevated tracks
and ten surface tracks, and by two tunnels carrying
four tracks. The report also rccommends for Brook-
lyn a new subway system and a development of the
elevated railroad system. From Flatbush and Atlantic
Avenues, the terminus of the tunnel now under con-
struction, it is propcosed to build a four-track subvay
to the Prospect Park plaza, with a loop at the plaza,
and from this loop to carry a three-track line easterly
below Eastern Parkway and East New York. Another
proposed extension is to run from Flatbush and
Atlantic Avenues below Fourth Avenue to Fort Ham-
ilton. In addition to these extensions cf the subway
system, the report proposes no less than nne new
elevated lines or extensions of existing elevated lines.
The cost of these improvements exclusive of abuttal
damages will be about $52,000,000; $31,000,000 being
for the subway system and $21,000,000 for the elevated
system extensions.

SPICES-—PURE AND OTHERWISE.
BY A. 8. ATKINSON, M.D.

Spices properly used have their value in helping
digestion and stimulating the flow of the gastric and
pancreatic juices, and at the same time they tempt
the jaded appetite to a better relish of good, whole-
some foods. But spices are not always what they are
sold for; neither are they always as wholesome and
harmless as they should be. The tendency to adul-
terate extends to nearly all our foods, and unfor-
tunately a good many people in buying cheap foods
are not getting all they bargained for.

When adulterations are wholesome or harmless,
possibly the deception is not so bad, especially if we
cannot distinguish by taste the genuine from the arti-
ficial. Naturally dealers and manufacturers in adul-
terated foods try to select harmless articles to mix
with their adulterated goods. Whatever the nature
of the material used for adulterating, it is always
cheaper than the genuine goods. It is usually some
woody substance, which when ground fine enough will
pass muster without being easily detected. Thus in
such spices as cloves, cinnamon, mace, allspice, nut-
meg, mustard, and ginger, there are many such mater-
ials as ground cornmeal, parched wheat, peas, beans,
and coffee beans, which can easily be mixed with them
without changing the general appearance or even
taste beyond lessening the strength. As some people
like chicory in their coffee, so some people might
prefer adulterated ginger and mustard to the full
strength of the genuine article. If the adulteration is
to be done, however, it is much more desirable that
it should be done at home than in the store.

Ginger, for instance, is frequently adulterated with

© 1903 SCIENTIFIC AMERICAN, INC.

203

pepper, mustard hulls, and turmeric. These give
nearly as sharp a taste to the mixture as pure ginger

. would, and the effect is that the adulterated spice

frequently passes unchallenged. Cinnamon has quite
a variety of materials used for cheapening its retail
cost. Cassia, arrowroot, mustard hulls, charcoal, burnt
shells and cracker dust are all frequently ground to
swell the bulk of the spice. Then in cloves we have
some of these same materials, and such other articles
as clove stems and hulls sround up, allspice, peas,
wheat, and even mineral colors. Nutmegs, since the
days of the first Yankee nutmegs made in Connecti-
cut of white birch colored to resemble the natural ones,
have been susceptible to considerable adulteration,
and starch, cereals, mustard, peas, and other roasted
articles go to make up ground nutmegs. Of course,
whole nutmegs are hard to imitate, but even these
are sometimes sold as genuine when they are nothing
but wild, flavorless nutmegs.

Pepper has its weight increased with the addition of
such cheap and harmless substances as bran, peas,
rice, corn, charcoal, mustard hulls, sago, arrowroot,
and cocoanut shells. None of these add any spicy
flavor to the combination but they serve to enhance the
profits of the maker. If one had the time to separate
these different articles of adulteration and examine
them carefully through a microscope, he would easily
see the deception practised upon him. A good many
dealers will tell you that harmless adulteration like
this is liked by many people. They prefer the mix-
tures and blends which they put up, and therefore it
does no harm. It is a good deal like coffee and tea
blends which dealers mix for their customers, using
cheap grades with the high grades, and then selling
the results at the highest prices. This may be partly
true, but no deception can be practised continually
without causing some danger.

For instance, some spices act as a special poison to
many people. The mere touch of ginger in one per-
son’s food is sufficient to cause nausea and great suf-
fering. Cinnamon to another acts like a mild but
quick poison, and mustard in any form will cause an-
other to break out in red, prickling spots. All these
spices when mixed together, or adulterated one with
another, might be the contributing cause to a per-
son’s illness and death. For instance, the person
using pepper may be easily affected by mustard, and
if the pepper is adulterated with ground mustard hulls
the damage is done. Ginger is sometimes mixed with
mustard, and the result in using these two together
might develop strong symptoms of poisoning.

One cannot afford to take into the system anything
under a disguised name. The modern man and
woman of intelligence have studied their diet suf-
ficiently to know what disagrees with them, and they
do not care to have anything smuggled into their
stomachs under some fraudulent name. To many the
chances of harm from such a source appear very re-
mote indeed, and they discard them from serious con-
sideration; but to others it is a matter which seems
not so slight. It makes a difference whether one is
in delicate health or strong and robust in flesh. The
former cannot take risks that the latter might daily
face in his eating with perfect impunity.

SCIENCE NOTES,

A civil war record of the height of Indiana soldiers
shows that out of 118,254 there were 15,047 5 feet,
10 inches tall; 8,706 5 feet, 11 inches; 6,679 6 feet tall;
2,614 6 feet, 1 inch; 1,357 6 feet, 2 inches; 406 6 feet, 3
inches; and 330 over 6 feet, 3 inches. Commenting on
these statistics, Dr. Gould, Actuary of the United
States Sanitary Commission, writes: “It is evident
from our statistics that the Indiana men are the tallest
of the natives of the United States, and these latter
the tallest of all civilized countries.”

Silk is known to be the secretion of two glands of
the silkworm alongside of the digestive canal. These
glands, which consist of tubes in numerous coils, ter-
minate in the spinning-wart, and open in a common
orifice from which the secretion, of the consistency of
honey, issues forth, promptly hardening into a thread
on exposure to the air. Usually the silk is colorless
on leaving the body of the silkworm, but sometimes
it is straw yellow or greenish. There has been a dis-
pute of long standing between the savants as regards
the origin of this coloration. Some claimed that the
larva itself produced the color, others ascribed it to
impurities which it acquired upon secretion, and still
others were of the opinion that the green color of the
leaves of the mulberry tree was the cause of the color-
ing. The last-named opinion seems to be the correct
one. Latterly, Levrat and Conte fed silkworms on
mulberry leaves which had been saturated with non-
poisonous aniline red and aniline blue. The result
was that not only the silkworms turned red or blue,
but they also secreted silk of the respective colors.
Injections of the above-named dyestuffs into the anal
organ of the silkworm produced the same result.—Die
Seide.
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THE MONTREAL GRAIN ELEVATOR.

In a recent issue we published an article describ-
ing the ‘“grasshopper” elevator for the handling ot
grain in harbors, and especially for raising grain from
the holds of vessels and delivering same in any desired
locality. We take pleasure now in presenting to our
readers one of the most modern and best-equipped
storage elevators erected on this continent.

The contract for the elevator was awarded April 16,
1902, by the Harbor Commissioners of Montreal. The de-
sign for the elevator was prepared by the Steel Storage
and Elevator Construction Company, Buffalo, N. Y.,
and, before awarding the contract, the plans were sub-
mitted to the Minister of Public Works for the Do-
minion. At his direction, a board of experts exam-
ined into the plans very thoroughly and were unanimous
in their approval. The time specified for completion
of the elevator is August, 1903. The elevator founda-
tions, lower story, and all upper fioors are built of
concrete. The bins are cylindrical in shape, built of
steel plates, with all spaces between cylindrical bins
formed into smaller bins, so that the whole area is
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to take the thrust. The space between columns, as
shown on our illustration, will be filled by a concrete
curtain wall with a double window, three sashes high,
in each panel, which will make a very light lower work-
ing fioor. The entire outer surface of the concrete
will be blocked off to resemble massive masonry, and
bush-hammered all over. The top of the bins, as shown
in the engraving, will be 110 feet above ground level,
and the cupola will run 85 feet above this, making a
total height from the ground of 195 feet.

This cupola will be structural steel throughout, with
concrete fioors and roof. The elevator will be equipped
to receive grain either from boats or cars, and ship
grain either by cars or by means of conveyors to
ocean boats lying at their berths at either King Ed-
ward, Alexandria, or Jacques Cartier piers, and at the
basins between these piers. The total number of berths
served by this elevator will be fifteen. The total length
of conveyor to be installed in connection with this
elevator for loading ocean boats will be over 9,000
lineal feet.

The handling capacity will be: Receiving grain from
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panies doing business in Montreal. In the elevator will
be a transformer station and switch room for control-
ling all the motors.

B

The World’s Inventors.

The Patent Office statistics inform us that the Brit-
ons are the most inventive of all foreigners; that for
the year 1901, the patents issued to British inventors
numbered 999; while the Germans, in spite of the ad-
vantages of quieter surroundings, come forward with
only 743 inventions. It is granted that the Americans
are the leading inventors, and naturally our cousins
on the other side are next in line. The Connecticut
people are supposed to be the most inventive of all.
Benjamin Franklin was a Bostonian, Samuel F. B.
Morse and Elias Howe were New Yorkers. George M.
Pullman lived in Cook County, Ill. The Maxims are
Maine men; Thomas A. Edison comes from Ohio, and
the world-frighting Gatling opened his eyes in the
South.

Patents tell only a part of the story. They have noth-
ing to say about those wonderful airships (our fore-
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ERECTING THE MONTREAL STEEL AND CONCRETE GRAIN ELEVATOR.

utilized for storage. The total number of bins is 78;
and the total storage capacity, 1,000,000 bushels.

The marine tower is built of steel, and is 23 feet
wide, 33 feet long, and 150 feet high; it will be
mounted on twenty pairs of car wheels running on
four steel rails along the dock.

This dock is now being built by the Steel Storage
Company. It consists of a middle section in front of
the elevator, which will be built entirely of concrete and
steel construction, supported on piles. The width of
this section of dock is 33 feet, height 25 feet, and length
200 feet. At either end of the middle section is a heavy
concrete retaining wall with filling behind, which will
form the dock beyond the elevator. The total length
of concrete dock is 600 feet, running across the in-
shore end of the basin between the two adjacent steam-
ship piers. The total height of the concrete work un-
der the elevator from pile heads to bin bottoms is 50
feet. About 25 feet of this will be below grade when
the filling is completed. Two car tracks run through
tke elevator.

This lower concrete story is thoroughly braced by
heavy concrete arches running entirely across the
building, with buttresses extending out on either side

boats, 18,000 bushels per hour. Receiving from cars,
20 cars per hour. Shipping to vessels by means of
conveyors, 80,000 bushels per hour. Shipping to cars,
48 cars per hour. The elevator is designed so that a
second movable tower can be built at any time, with the
effect of doubling the receiving capacity from boats,
or, in other words, raising it 36,000 bushels per hour.
It is the intention to build this extra tower as soon
as the business of the port demands it. The elevator,
if working only one-third of the time during the
navigation season of 150 days, would be capable of re-
ceiving and shipping more than 18,000,000 bushels.
The whole building will be thoroughly lighted by in-
candescent electric lights. The elevator will have a
complete dust-collecting and burning system. It will
also have an electric passenger elevator, washrooms and
office for foreman, and all conveniences to make it com-
plete. The cleaners installed in the elevator will be
specially constructed of steel throughout, so as to be
absolutely fireproof. All machinery in the elevator and
conveyors will be driven by electric motors, and the
total horse power represented by these motors, when
the conveyor system is complete, will be about 2,500.
The current will be furnished by one of the power com-
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most theorist on air sailing is a Bostonian, Samuel
Pierpont Langley) that always go to smash just be-
fore whirling around the vast empyrean, or about the
still more wonderful perpetual motion machines, or
about the yet unattempted desideratum (greatest of
all, perhaps)—a machine to rock and sing the baby to
sleep. The world is yet at the mercy of infants and
nurses. Nor do patents tell of the inventors of gods
or goddesses in the East, or of the inventors of ro-
mances that publishers will not take a chance with.

As for Connecticut’s reputation, however, it will en-
dure forever and brilliantly, if for no other reason
than that the prince of Yankee inventors, the Hon.
Phineas T. Barnum, author of ‘“The Humbugs of the
World,” hailed from Bethel and lived to be mayor of
Bridgeport and the head of the “Greatest Show on
Earth.”—Washington Times.

By-product coke ovens are coming more and more
into general use, and at nearly all the establishments
where they are being utilized, extensions are being
made in this particular. In a short time there will
be 1,310 of these ovens in use.
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BULL'S SELECTIVE SYSTEM OF WIRELESS
TELEGRAPHY.
BY A. FREDERICK COLLINS.

Since the recent successful tests in cableless tele-
graphy have proven beyond the peradventure of a doubt
the feasibility of long-distance transmission, greater
effort than at any time heretofore has been made to
solve the difficult problem of syntonization.

In nearly every system except the one under con-
sideration, syntonic or selective wireless telegraphy has
been based on the principles of electrical resonance, in
which the resonator is made to respond sympathetically
te the emitted waves of the oscillator in virtue of the
similarity of their electrical dimensions.

It is easy to show theoretically the action of a syn-
tonic system based upon the parity of the coefficients
of the oscillator and of the resonator  as exemplified
by a given receiver responding to a given transmitter,
and it may likewise be shown by actual experiment
that the deductions upon which the theory of resonance
was evolved are correct.

But in applying these principles practically it has
been found that there are other factors which must be
reckoned with, and as these are nol constant a serious
obstacle is at once brought prominently into evidence.
As an illustration of the foregoing statement, in a prac-
tical system of wireless telegraphy one side of the
oscillator and one side of the resonator are connected
with the earth; now the earth acts as a capacity, and as
such it varies constantly and so changes the whole
system connected with it.

To avoid these difficulties Mr. Andres Bull has de-
signed a system which operates mechanically and in
which the dimensions of the sending and receiving
circuits are not factors controlling the matter of se-
lection, but instead a fixed .number rate of wave im-
pulses actuate different receiving instruments in ac-
cordance with prearranged time intervals.

The instruments employed in the Bull system of
selective wireless telegraphy are shown in the photo
graphs, Figs. 1 and 2. The ‘“disperser” and ‘“collector,”
as Bull terms the transmitter and receiver, are com-
bined in the apparatus illustrated in Fig. 1, A. This
mechanism is connected by means of gearing to an elec-
tric motor, B, the speed of which is controlled by a
Siemens & Halske brake regulator, C. The device rep-
resented by D consists of an electro-magnet connected
with and automatically controlling the disk referred to.
Fig. 2 shows a number of Morse registers connected
with the collector or receiving apparatus.

In transmitting a wireless message an ordinary
Morse key is employed. When the key is closed the
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Fig. 3.—The Transmitter, Showing Connections
Between Disperser and Induction Coil
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current from the battery, 1, Fig. 3, flows: through and
energizes the electro-magnet 2. This attracts an arma-
ture, to which is attached a clutch, the side elevation
being shown in Fig. 4. Attraction of the armature
serves to draw the clutch out of engagement with a
pin, 4, on the disk, 3, and this permits the disk to ro-
tate by frictional contact with the shaft, 5, at a speed
of about five revolutions per second. In the course of
each turn of the disk the pin, 3, closes the circuit, of
which the battery, 7, and the electro-magnet, 8,
form a portion, through the medium of the contact
springs, 6.

If it is desired to send a dot the key is made to
close the circuit for a period of less than one-fifth of
a second, so that the clutch will engage the pin and
bring the disk to a stop as soon as it has made one
complete revolution. Thus the current flows through
the circuit, which includes the magnet, 8, in the form

Fig. 5.—The Receiver, Showing Connections Between
Coherer Relay, Merse Register and Collector.
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Fig. 6.—Diagram Showing Impulses of Series and
Specimens of Tape.
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of a single impulse. When it is desired to send a
dash the key is held into contact for a sufficient period
to permit the disk to revolve several times, when
successive current impulses flow through the circuit
at intervals of one-fifth of a second. This actuates the
transmitter or disperser, consisting of a disk to which
are attached four hundred steel springs, 9, positioned
vertically near the periphery. The free ends of these
springs pass through radial slots (as shown in Fig. 3)
in an upper and oppositely disposed disk, 10. These
slots permit movement of the springs relative to the
disk in a radial line only. The disks are mounted on
the same shaft or spindle, which in turn is mounted
vertically in the frame of the disperser. The shaft is
rotated at the rate of one revolution per second. A
brass ring, 11, is secured to the frame and serves as a
guide for the spring points, 9, so that when the disk
revolves they slide either within a U-shaped groove, 12,
formed by the ring or within the ring-itself.

Referring again to Fig. 3, a bronze arc, 13, whose
ends conform to the angle described’ by the dotted
lines, a, is inserted in place of the brass ring at that
section. The bronze piece, 13, has a projection extend-
ing toward the concentrically arranged springs, and
causes these springs in traversing this section to bend
toward the polar projection of the magnet, 14, which
then attracts them, being constantly energized by a
current from the battery, 7. Thus attracted, the
springs slide along the projection until the edge, 15,
is reached, when they are released and instantly
spring back into their normal position. As the disks
continue to revolve, the steel springs simply slide
within the ring, 11. This is the normal process which
takes place when the magnet, 8, is not enérgized;
but if the electro-magnet, 8, is excited the armature to
which the finger, 16, is attached will be swung forward
so that it projects slightly in front of the polar projec-
tion of the magnet, 14. When this occurs the springs
in clearing the finger, 16, are forced from the pole of
the magnet, 14, when they will again assume their
vertical position in virtue of their elasticity and will
pass into the U-shaped groove at 17, remaining there
until the disk has completed its cycle.

The purpose of this device is to establish contact at
certain prescribed intervals with the induction coil,
20, and the oscillator which emits the electric waves.
This is done by means of a number of contact points,
18, fitted to the circumference of the frame support-
ing the disperser; these consist of two contact springs
insulated from each other; when the steel springs, 9,
move within the ring, 11, they just clear the contact
springs, but when passing in the U-shaped groove, 12,
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Fig. 1.—Main Apparatus of the Bull System of Selective Wircless Teiegraphy,
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they project sufficiently to make contact and therefore
close the circuit operating the induction coil.

If the magnet, 8, is not excited and the disk is re-
volved the steel springs will slide within the ring and
all the contact points will be open; if on the other
hand the key is closed and a current impulse is sent
through the magnet, the steel springs sliding through
the grcove make connection with each of the contact
points in passing them. The electrical connections be-
tween the steel springs and the contact points and the
induction coil and oscillator system is clearly shown
by the dotted lines and it is evident that upon contact
being established between a steel spring and the points
the circuit will be closed and the current from the bat-
tery, 19, will operate the magnetic circuit closer, 20,
thus causing the current from the battery, 21, to flow
through the primary of the induction coil, 22, when a
disruptive discharge takes place through the spark gap
and electric waves are emitted. Now for every current
impulse that flows through the disperser magnet, 8, by
means of the key, 1, a series of electric waves are radi-
ated, which equal the number of contact points, 18,
and since the disks revolve at approximately constant
speed the time intervals between a series of impulses
will be proportional to the angular distances between
the contact points, and thus by varying the distance
between these points and by arranging these at d.ffer-
ent positions around the frame of the disperser the
series of impulses or waves may be varied at will and
within wide limits. When the electric waves thus
emitted impinge upon the receiving antenna (Fig 5)
the normally high resistance of the coherer is in-
stantly lowered and the local current flowing through
the coherer and relay magnets, 23, actuates its arma-
ture, closing an auxiliary circuit in which is included
the decoherer, 24, for tapping the filings back to their
normal resistivity, and the collector magnet, 25, which
is in shunt with the tapper. The collector, as the
receiving mechanism is termed, is constructed on the
same principles as the disperser, Fig. 3, in fact they
may be substituted one for the other by means of
proper cut-outs. It will therefore be clear that for each
series of impinging waves a steel spring is brought
into the groove of the ring, 26. The disk of the col-
lector, to which the steel springs are attached, revolves
at a speed isochronous, practically, with that of the
disk of the disperser; hence the angular distances
between the springs brought into the groove will be
proportional to the time constant between the series of
electric waves received by the antenna; e. g., if five
electric wave series are transmitted, five springs will
be brought into the groove of the collector at angular
intervals representing the intervals of time between
the series of waves. The points, 27, making contact
in the collector are arranged in the same relative
positions as they are in the disperser, the springs
moving in the groove forming the controlling contacts;
these are connected in series with the Morse register,
28, and consequently contact is made by all the points
simultaneously. Now when the mutual angular value
is the same for the points and the springs a prear-
ranged series of electric waves will bring the latter
into the groove, and as the disk revolves the series of
steel springs, corresponding to the series of waves,
will make contact simultaneously at all points;
the battery current operating the Morse register
then flows through the circuit and prints a dot on the
tape. A succession of wave series will produce a dash,
or a row of dots reading as a dash. Wave series of
any other combination than those to which the col-
lector is adjusted will not operate the Morse register,
for simultaneous contact is not possible and the cir-
cuit is left open.

In the experiments conducted by Mr. Bull only one
transmitter and one receiver were employed, but the
disperser was provided with three sets of contact
points, 27, and was so arranged that any set desired
could be operated by the induction coil, by means of
a switch, and thus any one of three series of waves
could be emitted and received at will. Uniformly with
the diperser the collector was equipped with three sets
of similarly arranged contact points, each set being
connected with a Morse register, enabling the oper-
ators to use any one of three combinations to the ex-
clusion of all others. Three series or combinations of
waves only were required, as shown diagrammatically
by S, 8% and 8° Fig. 6 A. The element of time is
represented by the horizontal line and the wave series
or combinations by the vertical heavy strokes; the
equi-distant spaces marked by the vertical lines desig-
nate 0.05 of a second. At B, Fig. 6, is illustrated
how the wave series are registered rhythmically when
the key is kept closed. By this arrangement selective
wireless messages were sent and received with accu-
racy and dispatch and were printed in Morse characters
on the tape of that register only for which it was in-
tended, the other two machines remaining inoperative.
Specimens of the tape from the three registers are
shown at I., II., III., Fig. 6, each of the three series,
S', 8%, and S* being emploved successively. The speed
attained approximated fifty letters per minute.
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This is the first time in the history of wireless tele-
graphy that three messages have been transmitted and
received simultaneously and selectively and it is also
,the first time in the history of the art that mechanical
methods have been successfully employed in obtaining
selectivity. The sending and receiving instruments
may be set up at different points and at varying dis-
tances, which is a decided advantage over those sys-
tems based on pure electrical resonance.

THE PNEUMATIC TUBE SYSTEM OF A MODERN
DEPARTMENT STORE.
BY DAY ALLEN WILLEY.

The use of pneumatic tubes in transmitting money,
papers, and parcels of various kinds has become so ex-
tensive that the service is considered a necessity in
the equipment of the modern mercantile establishment.
The plan is not a new one. Improvements, however,
which have been made in the system in the last two or
three years have greatly increased its practical value.
In the dry goods or department store, for example, it
is valuable as a labor saver, dispensing, as it does,
with the many cash boys, in some instances cash girls,
that have been employed, and performing their work
much more quickly, besides avoiding many mistakes
which formerly occurred. There is no delay in “mak-
ing change,” as the amount due the customer is usually
handed him by the salesman within a minute, some-
times less than a minute, after his money has been
taken over the counter. The system also assists in
checking or auditing the sales, for the charge or cash
slip which represents the amount of the transaction is
sent to the cashier or bookkeeper, where it is examined
and verified before being returned.

In the ordinary store the pneumatic tubes extend
from the cashier’s and bookkeeper’s departments to
the principal sales departments, varying, of course, in
number according to the extent of the establishment.
Each tube is termed a “line” and is usually 24
inches in diameter. The tubes are generally extended
along the ceiling or under the floors for the purpose
of economizing space, and the terminals where the
carriers are received and sent are of various shapes
adjusted to suit the conditions. The system is so laid
out that when a sale is made the clerk prepares his
purchase check, gets the money from the purchaser,
and places it in a small brass cylinder which can be
unscrewed at the end merely by a twist of the fingers.
To start the carrier, it is necessary only to insert it in
the receiving end. The air forces it through the line
to what is called the main station. This is usually
in the cashier’s office, for soc many articles in the
retail store are sold for cash that no entry is required.
The carrier drops into the open receiver at the end of
the tube, from which it is taken by the ‘“change
maker,” who, as already stated, glances over the fig-
ures on the slip and verifies the total. If an error has
been made, the slip and money are returned to the de-
partment from which they were sent. If correct, the
slip is returned with the amount due the customer. If
the sale is to be charged, the slip of course contains
the name of the customer in addition to a description
of the article and the amount due. As soon as it has
been examined, the clerk in the cashier’s office again
places it in the carrier and inserts it in the tube or
line connected with the bookkeeper’s department. Here
the memorandum is taken out, entered on the books,
and either the original slip or a duplicate is returned
to the salesman.

These operations are usually performed in less time
than it takes to read the descripticn; for the carrier
travels at a rate varying from 1,000 to 2,500 feet per
minute, according to the air current. The length of a
line is seldom over 600 feet. The current is produced
by the blower system, and the mechanical plant in-
stalled provides for a force representing from one-
fourth to one-half horse power to each line, depend-
ing upon the number of bends or curves and the
amount of service. A store having a “50-line” service
therefore requires an engine of about twenty-five horse
power. In some systems the blowers are operated by
steam power direct, but electric motors, either direct
connected or bolted to the blowers, are preferred.

The air current is maintained in the tube system
in the following manner: The various lines are con-
nected with what may be called a main conduit, which
leads to the engine room and to the blowers. These
blowers draw the air from the various sending termi-
nals of the line, expelling it through a conduit of suit-
able size, which may open in the engine room or be
connected with the street. While the velocity of the
current varies according to the speed of the blower
fans, the minimum is rarely less than 2,500 feet per
minute, the pressure in the tubes ranging from 6 to 12
ounces per square inch, the latter pressure being se-
cured with a service of one-half horse power. The
principle is simply the exhaustion of the air in the
tubes to produce a partial vacuum. The effect is so
powerful that, although the carriers and their contents
weigh a half pound, they are transported without diffi-
culty. The suction is not apparent twelve inches from
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the end of the receiver. Consequently, the end of the
receiver can be placed over a desk or table on which
light material, such as paper or currency, is spread.
Incidentally the system is of considerable value from
a hygienic standpoint, as it assists in the ventilation by
continually changing the air in the apartment where
the terminals are installed.

The carriers are merely cylinders of sheet brass cov-
ered at each end with felt to protect the metal from
abrasion in passing around the elbows of the tube.
They range from four to six inches in length for the
ordinary store service, but do not fit closely against
the side of the tube. Enough space is provided to al-
low the carrier to be borne along by the air current
with little or no friction except at the turns, thereby
permitting of a much greater speed than if the car-
rier acted as a piston and was continually in contact
with the tubing. The receiving terminals are of two
kinds, although both work automatically. The ones
used in the cashier’s and bookkeeper’s department are
merely open tubes, which are usually suspended over
a receiving table or desk. An air valve is placed in
the receiver at a point three or four feet from its end.
This is so adjusted that merely the pressure of the
carrier against it opens the valve. The carrier then
drops by gravity to the end of the receiver, and is
taken out by the cashier’s clerk or bookkeeper. As
soon as the carrier passes, the valve is shut by a spring,
and thus the current is confined. The air is then di-
verted into a parallel tube connected with the sending
terminal, the operation of which has already been de-
scribed. The return tube to the sales department also
terminates in the valve, which is located directly at its
mouth. When the carrier is sent back, its impact is
sufficient to open this valve, and it drops upon the
salesman’s table, the valve closing automatically and
confining the air current as in the other instances.
The system in the cashier’s and bookkeeper’s depart-
ment requires some one to take the carriers out, in
order that they may be examined as they are re-
ceived, thus preventing unnecessary delay in making
change. As the extent of the service is limited only
by the power of the blower plant, some of the pneu-
matic systems which have been installed in department
stores recently constructed are very extensive. Per-
haps the largest in the United States is located in
Philadelphia. It consists of over 250 stations, each
connected with a line varying from 400 to 500 feet in
length. A plant of 150 horse power is utilized, and in
all nearly 20 miles of tubes are used. The power is
sufficient to force the carriers through every line
as rapidly as they can be inserted in the tubes.

Carriers of three and four inches in diameter are
employed for transmitting papers and small packages
in factories and warehouses, where bulkier material is
required to be transferred from one portion to the
other. The arrangement of the tubes is the same,
and the carriers are received and dispatched according
to the same plan, the power plant being of course,
correspondingly larger to meet the requirements.

Not only the blower, but the compressed air system
is utilized in the long-distance tube service which is
employed by the government in New York and other
large cities in connection with the Post Office Depart-
ment. Thus far the plants for transmitting mail have
heen principally used in conveying it between New
York and Brooklyn by way of the present Brooklyn
Bridge and between the main post office in New York
and the Grand Central Station. Here carriers which
are 10 inches in diameter and about 3 feet in length
are employed. The most extensive installation of
this kind, however, is in operation in Boston, extending
from the retail shopping district on Harrison Avenue to
Back Bay, South End, Roxbury, Dorchester, and other
sub-stations. This system conveys carriers which are
10 inches in diameter. The tube is laid underground,
and consists of ordinary cast-iron water pipe finished
at the joints in order to make a close fit. It is laid
like a water conduit, with lead and iron joints, the
curves being of 12 feet radius to the center line. The
bends were cast in sections, the standard of 90 de-
grees comprising three 30-degree sections bolted to-
gether. The carriers which, as might be imagined,
were manufactured especially for the purpose, con-
sist of sheet metal riveted together, but move through
the tube on wheels, five of which are placed at each
head. The carrier is opened at the sid2 by a hinged
door. On account of size and weight, the terminals
are of special design. The receiving terminal con-
sists of an air cushion closed at one end by a revolving
valve, opened and closed by a cylinder and piston oper-
ated by the air from the tube. Ordinarily this valve
is closed, but when a carrier enters the receiver, it
compresses the air in front of it. This pressure af-
fects a small auxiliary valve. When the carrier is
brought nearly to rest, the auxiliary overbalances and
moves the controlling valve of the main cylinder. This
opens the revolving valve, and allows the carrier to
roll out. Just at the end of the receiver two vanes
are mounted, so that the pressure of the air behind
the carrier tends to move them. This motion is made
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use of to restore the auxiliary valve to normal position
and close the receiver. The carrier is placed in the
tube by moving valves eonnected with an air lock.

The power for this system, which is over ten miles
in length, is compressed air, the service requiring about
1,400 cubic feet per minute, the pressure varying from
13 pounds to 2 pounds. Before entering the com-
pressors the air passes through a tank filled with
calcium chloride, which effectually removes all moist-
ure. This tank is open to the atmosphere, and the
pipe connections are so arranged that the air of the
incoming line passes through the tank and returns to
the compressor. Only such air has to be dried as is
lost through leakage or used for operating the ma-
chines. The compressors are duplex belt-driven with
2l-inch x 12-inch cylinders. There are two each at
the main, South End, and Roxbury stations, and one
each at Dorchester and Back Bay. The compressors
are driven by 50 horse power, three-phase induction
motors of the internal resistance type.

The system has been found to be an excellent sub-
stitute tor wagons and other methods of delivery, and
is largely used by merchants for sending narcels to the
residence districts where sub-stations are located. At
these they are sorte:d and distributed to the houses of
the customers by teams and messengers. It is found
that the average time required to deliver packages
from the main station to any portion reached by the
service is ten minutes, where from forty-five minutes
to an hour would be required by the usual method of
delivery.

The pneumatic postal tube system of New York city
has been fully described and illustrated in the columns
of the SCIENTIFIC AMERICAN,

@ orrespondence,

Interest in the Jane Naval War Game,
To the Editor of the SciENTIFIC AMERICAN:

I beg to congratulate you on your energy and enter-
prise in securing the right to publish the series of
Jane's Naval War Game. You not only deserve credit
for supplying your readers with such an intensely in-
teresting subject, but you deserve credit for drawing
the atteution of the nation to a critical state of affairs.

It is true we may never go to war with one of the
powerful European nations; but the best way to make
sure of that is to have a fleet that they would dread to
encounter. Owing to our late ‘‘expansion,” we now
need two fleets; one in the Atlantic second only to
England’s, aind one of considerable power in the Pa-
cific.

The “War Game” shows how greatly we would have
to weaken our Atlantic fleet if an attack should be

made on the Philippines—and there is where it would ,

be made—as far as possible from our home base of
supplies.

If civilians are allowed to join the new Naval
League I would like to have the honor of becoming a
member. Can you kindly give me any information
about that? I have been looking for some professional
criticism of the *“Battle of Manila.” There seem to
be scme lessons of great importance in that engage-
ment; though I think the Americans were not given
credit enough for gun fire and probable skill in action.
One of the lessons is—modernize the ‘“Oregon’ class
by substituting 12-inch guns for the 13-inch, lowering
the 8-inch turrets so the guns can fire on a line with
the keel, and using the weight saved by adding more
6-inch guns. All 13-inch guns ought to be réplaced by
12-inch. Some ‘“semi-battleships” carrying two or four
10-inch guns and not less than twenty 6-inch guns
would make a welcome addition to meet such vessels
as the “Kaiser” class. . B. D. MERCIIANT.

San Jose, Cal., March 5, 1903.
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Safety of Railway 'Travel in England.
To the Editor of the ScENTIFIC AMERICAN:

The awful accidents which one hears of almost
daily in this country would be comparatively few it
the railroads were operated on the same basis as those
of England. There is not a railway in England that
is not fitted out with a complete block signaling system,
which is worked by an army of trained men, most of
whom enter the railway service as boys at fifteen and
sixteen years of age, and usually start in the signal
boxes or cabins as telegraph learners. They serve
two, three, and even four years, until they are thor-
oughly acquainted with the telegraph instrument and
the working of the signal box, when they are drafted
cut as relieving signalmen. and are appointed signal-
men whenever a vacancy arises. A man when once
appointed tc a box usually holds the same position
for quite a number of years, so that he is able to get
thoroughly conversant with everything around him.
He has to have good eyesight and hearing, being ex-
amined for this about every two years. The signals
and points mostly all work together by means of an
interlocking arrangement, so that when the switch or
point is pulled the signal is pulled at the same time.
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Nearly every country stauon has its signal cabin or
box with signalmen always on duty. These usually
have twelve-hour shifts, but in busy yards they work
on eight-hour shifts. On single-line roads, or what
are termed “branch lines,” they work by what is called
the “train tablet system.” With this system it is im-
possible for two trains to be at the same time in one
section. The train tablet is worked by an electrical ar-
rangement from one signal box to the other, and the en-
ginemen of the trains before starting on their journeys
on a single road are compelled, under penalty of instant
dismissal, to see that they have the train tablet handed
to them by a responsible person and fixed in a secure
position on the footplate, where they can see it. When
they reach the next section they have to deliver one
tablet and receive another. Trains running in an
opposite direction they pass at stations booked in their
time table book, or, if trains are running late, ar-
rangements are made accordingly; so that under this
system it is almost impossible for a collision to occur.
In nearly every branch of the railway service a man
has to start at the bottom and be trained up to the
more responsible positions; but at busy times when
traffic is heavy, most railways employ supernumeraries
to do less important duties. The hours of enginemen
and firemen are not to exceed ten to twelve hours on
duty, so that there is no chance of their being over-
worked. The officers of the various departments
have to draw up weekly repcrts of hours worked by
railway servants and these are sent in to the Board of
Trade authorities.

Now as to the keeping up of the roadbeds, bridges,
culverts, etc. There are district engineers appointed
for so many miles of road, which is divided up intQ
s¢ many sections. Each section is kept in good work-
ing order by five men, the foreman, platelayer or
‘“ganger,” as he is termed, and four men to work under
him. One of the ganger’s most important duties is to
traverse the entire length of his section every day to
see that everything is all right and to report any
serious defect in the road or bridges, etc, to his dis-
trict engineer, who then informs the heads of the
various departments, who issue out printed forms to
all persons concerned, so that they can be on the
lookout and be prepared to stop if required to do so.
On nearly every railway there is a man to about every
mile of road, so that it gives them a good chance to
keep the road in thorough repair. Should a collision
or railway accident of any kind occur, there is a Board
of Trade investigation, presided over by Major Marin-
den or Colonel York, to determine the cause and the
persons respcnsible for it. The very few accidents
that take place around London, where the traffic is so
thick, especially at Waterloo Station, during the Derby,
Ascot, and Kempton Park race days, when trains are
arriving and departing every minute or so, is truly
remarkable, particularly since London is subject to
heavy fogs. These, however, they are always prepared
for, by having the platelayers do their part as ground
signalmen to lay the detonators or torpedoes when re-
quired, so as to warn enginemen when they cannot
see the signals, etc.

Now as to the important duties of the enginemen.
The engineer is supposed to keep a strict lookout for
all signals, and the fireman is to assist him in doing
the same when not engaged in firing up or putting
water in the boiler, etc. The rules require firemen
to do these duties as far as possible between stations,
especially on express trains, and to be on the lookout
for signals on approaching stations and junctions, so
that if the engineer did not catch sight of the signals
the fireman would, especially when traveling by night.
Then again there are issued, every three months, time
table bcoks for the drivers and firemen. At the head
of each leaf of the book the following is printed:
“Time must not be made up in running down inclines,
and the men are supposed not to take any chances
whatever.” \When an engineman is leaving a station
with his train he is supposed to look back and see
that the entire train is following and he prepared to
stop if signaled to do so. All these things go toward
making the safety of the traveling public complete as
shown by the fact that not a single life was lost on
British roads last year. ALFRED T. LANCASIIIRE.

Little Valley, N. Y., March 7, 1903.

et —
A Coal Substitute.
To the Editor of the SCIENTIFIC AMERICAN:

As a coal famine is subject to occur in the future,
possibly the following regarding cheap fuel might be
of use to the public in districts where the material is
found to exist.

While living in South Wales we used to send to a
neighboring pit for a horse load of slack coal, costing
60 cents. This we mixed with two-thirds clay (dug
up near the house) in the form of mortar, and then
turned it out by hand intc balls three or four inches
in diameter. These, when dry or nearly so, we placed
on already started coal fires for heating rooms, coal
at the time being extremely cheap and handier for
cooking. They became like balls of red-hot iron, giv-
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ing out great heat and lasting about twenty-four
hours, when they crumbled to ashes. The fire was
renewed by placing more on top and making a fuel,
as may be seen, costing only 20 cents the ton.

Now it occurs to me this peculiar clay (no doubt
some vegetable substance) must exist in many parts
of the North American continent, probably in large
quantities, possibly beneath the entire prairies, among
mountains, beneath some kind of swamps, and overly-
ing coal fields. Also that it can be made to burn by
a mixture with some other material, such as sawdust,
peat, or finely chopped straw or cornstalks.

For those living inconvenient distances from coal
mines or wanting cheap fuel, I would suggest experi-
menting with any kind of clay they think might have
these properties. It will cost little time or trouble.
It would be easy for the government to import one or
two hundred pounds frem the same spot for analysis.
To any one communicating direct I will give such fur-
ther information as lies in my power.

HeNRY TAYILOR.

Chaworth, London South, Ontario, February 14, 1903.

'The Designing of the ¢ Connecticut,”

To the Editor of the SCIENTIFIC AMERICAN:

In view of the fact that the General Board of the
Navy has unanimously advised Congress to have our
future battleships follow the lines of the ‘“Connecticut”
class, it would be interesting tc examine this design
and see if advantageous changes are possible. The
design for the ‘“Connecticut” is probably the finest
piece of work of its kind that has ever been turned
out here or abroad and the action of the English Ad-
miralty in discarding completely their own previcus
designs, and practically copying the *Connecticut”
for their latest and largest battleships, is a great com-
pliment to our designers.

In looking first at the armament of this battleship,
it shows up both enormously powerful and excel-
lently proportioned; nevertheless it looks like a mis-
take to reduce the length of her 8-inch guns from 45
to 40 calibers, and 100 rounds per 7-inch rapid-fire gun
does not seem sufficient.

The writer thinks that these two items should be
changed, even if it should be necessary to omit two
or even four of the 3-inch guns and their ammunition
supply. This could be done without materially im-
pairing the fighting efficiency.

In regard to the protection, the results do not ap-
pear to be quite so satisfactory. The larger part of
the side is covered with 6-inch armor only; and in
view cof the fact that foreign navies are increasing the
sizes of their broadside guns, and that the thickness of
the casemate armor on the latest designs in England
is 9 inches and 7 inches, this is too light.

It would be possible, by slightly modifying the plans,
to carry a casemate belt of 714-inch uniform thickness
extending from the main Dbelt to the main deck, with
athwartship armor of the same thickness by proceed-
ing as follows:

Stop the lower casemate belt at the same point that
the upper stops at now, and carry the lower athwart-
ship armor across to meet the barbettes just under the
upper. This will result in a saving in length of both
the lower casemate and lower athwartship belt, and
on cne side of the ship would amount to about 545
squ'are feet of 6-inch armor, equivalent to 3,275 square
feet of 1-inch armor.

Next dispense entirely with the 2-inch nickel steel
protection to the 3-inch guns; battle experience having
shown this class of armor to be dangerous, it not being
sufficiently thick to exclude common shell from guns
of 6 inches and above, and would only serve to make
the explosion of such shells more disastrous. This
wculd save about 700 square feet of 2-inch armor or
1,400 square feet of 1-inch, making a total saving of
4,675 square feet of 1-inch armor.

To increase the thickness of the casemate and ath-
wartship lelts to a uniform 714, inches, would require
about 2.420 sqrare feet of 1%-inch armor and 1,630
square feet ¢f 14 inch, equivalent to 4,450 square feet
of 1-inch armor.

This process would leave a margin of 225 square feet
of 1-inch ‘armor for each broadside, and for the whole
ship would save about 8 tons in weight.

The barbettes would have to be changed to meet the
above conditions, making the face outside of the TVs-
inch armor 10 inches thick, and the portion inside 6
inches thick.

This would involve a very slight increase in weight,
which could be deducted from the surplus 8 tons.

The proposed changes would lower the position of
the center of gravity of the masses involved abcut 5
feet, and would apparently add to the efficiency of the
ship.

Note.—The above discussion is based on the plans
submitted by Admiral Bowles to the Society of Naval
Architects and Marine Engineers at their last annual
meeting. G. B. M.

677 Washington Street, W., Bath, Me., March 2, 1903.
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A CURIOUS ELLIPTICAL BRIDGE.

A clever and peculiar example of bridge construc-
tion and erection has recently been carried cut upon
the seacoast of County Antrim in the North of Ire-
land. At this point the shore drops precipitously into
the sea, the cliffs known as “Gobans’ Cliffs,”” which
tower to a height of 200 or 300 feet, being of the
basaltic origin seen in this part of the country.

This seacoast scenery is of the wildest and withal
most beautiful in its solemn grandeur in the North of
Ireland; and to enable visitors and tourists to view
the spectacle from its most advantageous points, and
also to gain access to the many remarkable caves in
the vicinity, a walk has been cut out and built in the
face of the cliffs, which in itself constitutes a com-
mendable ‘engineering achievement. This pathway
is only from two to three feet in width, and winds
along the face and climbs the cliffs in a most extra-
ordinary manner, which from a
short distance always imparts to
the promenade a most perilous ap-
pearance, since immediately below,
the waves thunder among the
rocks. But the walk has been most
skillfully and cleverly designed and
constructed. Steps are cut roughly
and brcadly into the solid rock, but
to insure perfect safety to climbers
a handrail has been provided. The
intervals between the rocks are
spanned by delicate and spider-
looking bridges of iron. The length
of the walk so far constructed is
nearly three miles, and it is to be
continued for another two miles,
which it is anticipated will be com-
pleted within a few months. The
work is being carried out by the
Belfast and Northern Counties
Railroad under the supervision of
Mr. Berkeley Wise, the chief en-
gineer to the railroad.

The most notable triumph of en-
gineering in connection with this
work is the erection of what is
known as Gobans’ Bridge. This
structure is distinctive owing to
its curious design, being elliptical
in shape. This piece of work was
rendered necessary to span a gap
65 feet in width, giving access
from the mainland to an isolated
rock known as “The Man-of-War.”

The general shape of the ellipses
of the bridge and its method of
construction may be comprehen-
sively gathered from our illustra-
tions. The bridge has a clear span
of 65 feet, but is 70 feet in length
from end to end. The
main structure of the
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walking space to accommodate the tallest persons.

Owing to the exposed position of the site of the
bridge, the turbulency ef the surf playing upon the
rocks immediately below, and the strength of the
tides, it was found impossible to erect the bridge on
the spot. Under these circumstances the structure
was erected at Belfast and transferred intact to a
scow. The latter. was then towed to “The Man-of
War” rock and carefully brought to, as far as possi-
ble, immediately below the spot where it was to be
installed. Lifting tackle was then placed in position
upon each side of the gap to be spanned at the road-
way level, and the lifting eables attached to each end
of the bridge. The hoisting operation had to be

carried out with extreme care, owing to the cramped
space in which the lifting tackle was operated, and to
prevent the structute being thrown by its own swinging
motion when suspended in the air against the face of
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Profits of Irrigation in the Eastern Part of {the
United States.

The rise in prices of agricultural lands in the last
few years has made it necessary that farmers should
get the largest possible return from their lands, and
has created a general interest in whatever will help
to that end. Omne of the aids now being considered is
irrigation. In the East it is not, as in the West, abso-
lutely necessary for the raising of any crops, but,
like fertilizing or thorough cultivation, is a means of
increasing the returns from land. The whole ques-
tion is whether it will pay. The report of the irriga-
tion investigations of the Department of Agriculture
for the year 1901, carried on under the direction of
Elwood Mead, gives some valuable data on this ques-
tion. The report covers experiments in Missouri,
Wisconsin, and New Jersey.

A series of experiments extending over several

years at the Wisconsin Experiment
Station at Madison shows a marked

bridge consists of twelve
ellipses made of steel
placed equidistant. The
major axis of each ellipti-
cal section is 7 feet inside,
with a minor inside axis
of 4 feet 8 inches. As will
be seen from our illustra-
tions, each of the ellipses
is made in two segments
of 3-inch by 3-inch by -
inch angles. They are
spaced 7 feet 3 inches cen-
ters, except the end ones,
which are 2 feet 415
inches centers. The ellipses
are held firmly in position
by means of longitudinal
iron bars, attached to the
ellipses by means of stif-
fening plates 10 inches by
10 inches by 34-inch. The
longitudinal members are
angles 3 inches by 3 inches by %i-inch, and the flat
bars are 3 inches by 1, inch. The ellipses are addi-
ticnally strengthened by means of diagonal stays or
bracings extending from the points where the half
sections of the ellipses are joined.

This arrangement yields a stronger foundation to
that portion of the ellipse which is to carry the
greatest weight, i.e., the floor. The diagonal lattice
steel girders are 3 inches by % inch, and carriers for
floor angles 3 inches by 3 inches by % inch. The
flooring of the bridge comprises two pieces of pitch
pine 12 inches in width by 3 inches in thickness, laid
upon the interior bottom surface of the ellipse and
raised sufficiently therefrom to afford a perfectly flat
surface upon which to walk. In the cross section
therefore the internal major axis from the floor to
the crown of the ellipse is sufficient to afford a clear

e

GENERAL VIEW SHOWING THE POSITION OF THE BRIDGE ON THE CLIFFS,

the rocks, which would have seriously damaged it. The
structure was, however, lifted to its position without
mishap. It was originally intended to stay the bridge
when in position with guys, but when the bridge was
erected it was found to be sufficiently rigid to dis-
pense with these additional supports. The bridge
was designed by Mr. Berkeley Wise, the chief en-
gineer to the Belfast and Northern Counties Railroad
of Ireland.

>

Railroad building by electric light is the experiment
about to be tried by the Santa Fe Railroad Company,
when it begins the construction of its cut-off line which
will connect the Pecos Valley line with its main line
in New Mexico. A large electrical plant will be in-
stalled at the mouth of the Abo Pass Canyon, and six
hundred laborers will be kept at work all the time.
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increase in the yields of farm
crops. The average increase in the
yield of clover hay on irrigated
land over that from unirrigated
land has been 25 tons per acre;
the average increase in yield of
corn has been 26.95 bushels per
acre; and potatoes show a gain of
83.9 bushels per acre. The annual
cost of irrigation at Madison has
been $6.68 per acre, not including
any interest on the investment, but
including all extra labor. At cur-
rent prices, this leaves a net profit
from irrigation of about $20 per
acre on hay, $11 per acre on corn,
and $73 per acre on potatoes. The
conditions of soil and climate at
Madison do not differ from those of
the Middle West generally, and the
results given above show that
where water can be cbtained with-
out too large an outlay irrigation
as a part of intensive farming is
very profitable.

Ancother series of experiments
was begun for testing the effect of
irrigation and fertilization on sandy
soils, such as are common in large
sections of Michigan, Wisconsin,
and Minnesota. These lands are
poor in plant food, and retain so
little moisture that all attempts to
farm them have failed. The ex-
periments included the supplying
of both manure and water. Manure
alone was of little use, as there was
not water enough to make the plant
food available. Water alone pro-
duced good results, but the
application of both gave
the bhest results. The cost
of irrigation was $6.70 per
acre, and the net gain
from irrigation was as fol-
lows: Potatoes, $30 per
acre; corn, $1 per acre;
watermelons, $58 per acre;
muskmelons, $45 per acre.
From these experiments it
seems that with special
crops irrigation of the
sandy lands is profitable,
but the increase in yield
of corn is not enough to
justify the expense of se-
curing a water supply.

In New Jersey water has
been used on small fruits
and vegetables, and the
added returns due to irri-
gation vary a great deal
with the seasons. Some
years no irrigation is
needed, in others all crops need it, but in most years
some crops are helped by it. Prof. Voorhees, who has
charge of this work, reports that in his opinion, irri-
gation where tried has paid well Pumping from
streams or wells is the most common way of getting
water for fruit and garden irrigation. Small plants
furnishing water enough for from five to ten acres, in-
cluding pump and engine, cost from $200 to $500.

Farmers around Butte, Mont., have organized to
make a fight against the owners of the ore smelters in
that vicinity, which, it is claimed, have ruined the
agricultural industry of that section. The statement
is made by the farmers that no less than five tons of
sulphuric acid and half that amount of arsenic are
discharged into the air daily, and that the crops for
a great many miles around are affected.
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WHERE OLIVES GROW.
BY CHARLES F. HOLDER.

In the wide valley of San Fernando, down by the
crumbling mission of San Diegc, or in the shadow of
the picturesque pile of Santa Barbara, the stroller
finds some of the oldest olive groves in Cali-
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rapidly throwing out branches and assuming their
normal shape and beauty, and bid fair to equal the
famous trees of Europe and Asia, which have been
bearing fruit for one thousand years.

The enthusiast, if he is the man to succeed, does not
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slender material one might think from which to pro-
duce a bearing tree in four years. These cuttings
have been taken from the parent tree in December
or January, and are planted in rows in sandy soil,
being replanted permanently in February and March

at a distance of about twenty feet apart. These

fornia. They were planted by the old padres, |
inspired by the old and true Italian proverb,
“An olive orchard is a gold mine on the face
of the earth. He who plants an clive orchard
plants for the centuries a perpetual income.”
‘Whether it is the associations or the charm of
the climate, that is one of eternal summer so
far as real winter is concerned, there is a
fascination about the clive fruit and tree that
induces many to attempt its culture aside from
the merely commercial reasons. We see the old
grove at San Diego from the mesa on which
stands the fast-crumbling mission. It lies in
the valley against low hills through which
arroyos have broken. Along this old King’s
Highway are some of the oldest date palms in
America, and among them is a modern wind-
mill startling in its incongruity.

There is something particularly attractive about the
olive tree; its very shape tells of thrift; its upright
growth, graceful and pointed leaves, olive-hued now,
but turned by the gentle wind, glisten like silver. 1t
is generally supposed that the home of the tree was
in Italy, where it has been known for ages, and where
the growth is so slow that it is a common saying that
a man plants olives for his grandchildren; but on the
foothills near Elizabeth Ilake a wild olive has been
found, a large and thrifty tree. It appealed to the
early Californians because it came into early bearing
and practically never died. The old trees of San
Fernando, which have been deserted and neglected for
seventv-five years, are now being cared for, and are

AN OLD MILL AT SAN FRANCISCO.

come to California to sit in the sun and watch things
grow, but comes prepared to concentrate all his intel-
ligence upcn the work in hand. The successful culture
of the olive, or any other fruit, in California requires
intelligence and work as elsewhere, despite the fact
that nature invites, indeed urges, one to rest by the
wayside.

It is the land of dolce far niente. but not to the
successful orchardist; he must be a man of vigor
and energy and eternal vigilance his watchword.

will grow readily, and for a year the ground
is kept well turned, the bush then being
trimmed into a tree by cutting all the shoots
but one, and in succeeding years the grower
watches the tree and prunes it, with the idea
in view of making a lusty tree. In four years
some berries will be obtained, and the orchard-
ist is delighted at the luxuriant growth and
the rich green olives, which hang so gracefully,
but yet not sufficiently abundant to be of com-
mercial value. In the sixth year the trees
should produce thirty gallons each, and in
eight years the grower finds himself in posses-
sion of a beautiful and productive grove. The
trees have grown so wide that they fill the
entire space and meet, and each tree under the
most favorable conditions should produce forty
gallons of clives. The orchardist figures that
with one hundred trees to an acre, and forty gallons
per tree, he will have four thousand gallons; but there
are pests and other enemies which materially reduce
this estimate. Indeed, if the grove produces a fourth
of this, he is doing well.

In November, when the first rains come, the olives
ripen, and as soon as the berries begin to turn purple
the picking begins; and if five hundred acres have
been planted and are in bearing, a gang of Mexicans

Having secured his land, he buys from some re-
liable dealer cuttings taken from gcod, sound
trees. These are three-fourths of an inch in
diameter and two-thirds of a foot in length—

CALIFORNIA OLIVES.
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WILD OLIVE TREES AT LANCASTER, CAL.
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and others may be seen on the ground. Each picker
carries a canvas open bag suspended in front of him,
about the necli, and a good picker should pick four
hundred pounds per day. Some use ladders; others
pick from platforms on the wagcns which are driven
along. After the picking the olives are subjected to a
drying or evaporating process, and now the orchard-
ist is confronted with the most delicate part of his
work, the making of olive oil. In the clden days the
crusher or mill was a conspicuous feature of every
mission, and that of San Fernando is still in good con-
dition, while the ruin of the old mill of San Gabriel
is one of the points of interest in the San Gabriel
Valley. The temperature of the drier is not over 130
deg., and so arranged that the work is completed in
two days. The drier itself has a capacity equal to
the production of the grove, that of one orchard being
500 square feet of surface, and holding about 2,000
pounds of olives; five pickers at 400 pounds a day
keep it filled. The crusher is interesting. It resem-
hles a millstone, but rests on its edge, which is six
inches broad and runs in a circular trough six feet
across, made of cement. Its axis is a long pole which
is fastenad to the center of the trough, at the opposite
end of which is harnessed a horse, the motive power;
in the c¢ld days several Indians performed the work.

In such a mill, seemingly small for the purpose,
the product of an orchard of one thousand trees can
be crushed. The millstones differ in size, and in
large orchards there are several. A building is gen-
erally erected over the crusher, and the horse works
outside of it, as everything about the olive is kept
as clean as possible. The olive pulp is taken from the
crusher and massed in lumps cor cakes about three
feet square and three inches thick. The press resem-
bles a New England cider press, and two are required
to press out one hundred gallons of oil a day. The
entire process is interesting. The result from the
press is run into tanks, where it remains for three
months, the oil rising to the surface, where it is
readily recovered. The seemingly dry pomace or
residuum in the press is put through a second crush-
ing and treated to a bath of hot water, by which a
large quantity of second-quality oil is produced, even
a third quality being made. The o0il now obtained
goes to the clarifier or filter, which is a series of
boxes from five to seven in number, the bottom cov-
ered with fine cotton batting. Scme use a series of
metal boxes, one in the other, each having a wire
sieve bottom, the oil dripping from one to the other,
and coming out pure and as beautiful as liquid amber.
The majority of foreign or imported oils are adulter-
ated and made up of cottonseed or hog’s lard. The
extent to which this is carried may be realized from
the fact that the cottonseed exportations from New
Orleans for this purpose in one year were sufficient to
fill fifteen million oil bottles at a cost of ten cents per
bottle.

The orchardist probably pickles and bottles a por-
tion of his crop, and in California there is an ever-
increasing demand for the ripe olive, which when
cured is very dark and rich. In pickling, the olives
are first placed in fresh water, which is changed daily
for forty or fifty days, after which they are placed
in salt brine to be changed several times, and finally
placed in a brine the water of which has been boiled,
and there are many variations from this which result
in the attractive olive of commerce. The orchardist
now has a fine producing grove, but his paths are not
all coleur de rose, as while the olive can be said to be
freer from pests than many other trees, yet success
is only attained at the price of eternal vigilance.
Nature is capricious, and does not always produce con-
ditions perfectly favorable. A year of intense heat
may come just at the wrong time, or a cold snap may
literally nip the year’s prospects in the bud, and early
in his experience the orchardist is confronted with
an army of pests which he must fight day and night.
How discouraging this is at times can be realized by
a glance at the authorities on the olive scale insect,
by whom we are told that one female will produce
four thousand eggs, and that a single coccus will
produce five generations, nearly six billion descend-
ants; or at the end of a year, according to Lejourdan,
the progeny of a single female will be one billion
billion. This is appalling, yet the world’s supply of
olive oil is kept up, and the pure oil of California
leads in quality and return,

-_ .-

A new floating pontoon dock is being constructed
in Great Britain for Durban, South Africa. to replace
the one which was recently wrecked on the rocks off
the coast of Cape Colony, while en route from Eng-
land to its destination. This new dock is to be much
more powerful than the one which was wrecked.
though it will be similar in construction. It will
measure 475 feet over all—an increase of 110 feet over
the wrecked dock—while its lifting capacity will be
4,000 tons greater—8,500 tons as compared with 4,500
tons.
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Engineering Notes,

The Pennsylvania Railroad has a contract to take
all the cars which can be turned out by the Pressed
Steel Car Company, between December 1, 1902, and
June 1, 1903. The capacity of this plant is one hun-
dred cars per day. This means an expenditure of
$15,000,000, and will increase the capacity of the
Pennsylvania equipment by abcut 750,000 tons.

After having been extensively overhauled and reno-
ated, the Hicks Locomotive and Car Works at Chicago
Heights, Ill, is now in full operation. The improve-
ments consisted of replacing all the original buildings
with a single exception with fine well-lighted and ven-
tilated buildings. This concern is devoted almost ex-
clusively to the repairing and rebuilding of heavy
and modern locomotives.: The capacity of the works
is at present 15 locomotives, 15 coaches and 200
freight cars per month. Thirty locomotives can be
handled at one time at the Hicks plant.

In connection with the speed trials of the new Brit-
ish cruiser “Drake,” in which a speed of twenty-four
knots was obtained while running at full speed, experi-
ments were carried out with a new type of propeller,
the blades of which are almost circular in shape, in-
stead of the present approach to the oval form. By
this arrangement the screws obtain a more powerful
grip of the water. Owing to the conspicuous success
which attended the speed trials of the “Drake,” since
the maximum speed contracted for was only twenty-
three knots, it is proposed to carry out further tests
with the propeller upon other vessels.

The Pennsylvania Railroad has been experimenting
with a new style of track, which has been laid for
the purpcse of making a practical test on the Fort
Wayne Division, at Leetsdale, Pa. The tracks are
laid on a pressed-steel girder of trough shape, and
directly supporting each rail with channel spacers to
maintain the gage and fastenings for the rail, which
do not require the use of bolts, wedges, or any other
movable parts. This constitutes the rail in its en-
tirety, and although simple in construction, is effect-
ive in providing a solid track without the use of heavy
ballast, as is required by the wooden ties.

The commission appcinted by the French Admiralty
to investigate the subject of water-tube boilers, to
ascertain the best all-round boiler of this type for
naval vessels, and to investigate the respective advant-
ages of small-tube and large-tube boilers, has pub-
lished its report. The commission recommend the
adopticn solely of large tubes for boilers fitted to
battleships and armored -cruisers. Experience has
conclusively proved to the commission that the small-
tube boiler, while it gives a higher evaporation per
square foot of heating surface than the large-tube
boiler, consumes far more fuel per unit of power,
while it is also more difficult to clean and repair the
tubes. In this decision the commission is supported
by the results of the boilers of the “Jeanne d’Arc”
and two other similar vessels. Two types of boilers
—the Niclausse and the Belleville—are advocated as
being the most satisfactory water tubes, though in
the case of the Belleville, economizers are deprecated.
Either of these two types will be fitted in all future
vessels, including those now under construction. It
has furthermore been decided that in the full-power
and subsequent trials with only 75 per cent of the
boilers in use, of vessels, the maximum fuel consump-
tion is to be 22% pounds of coal and 3034 pounds per
square foot of grate per hour respectively.

The (‘Een; Suvpp]emellt.

The current StprPLEMENT, No. 1420, contains a note-
worthy ‘series of articles on widely different topics.
The salmon investigations of the steamer “Albatross”
in Alaska are fully narrated by Commander Jefferson
F. Moser, and are illustrated by many striking pic-
tures.
the Naval War Game between the United States and
Germany. In the present installment he tells of the
severe defeat and destruction of the German fleet in
the Far East. Emile Guarini gives an account of a
very novel way of solving the smoke problem. The
article describes the method by which the smoke is not
consumed, but is commercially utilized in the form of
an enriched gas. J. D. Geddes writes on photography
as applied to illustration and printing. Charles C.
Drueding presents a plain, intelligent treatise on cha-
mois skins. Ceylon tea is now almost as widely con-
sumed as the tea of China and Japan. An article on
the tea industry of Ceylon will, therefore, not be with-
out interest. Prof. Asaph Hall, president of the Amer-
ican Association for the Advancement of Science. dis-
tinguished the world over for his astronomical work,
presents a scholarly paper on the science of astronomy.
Prof. Wesley Mills, of McGill University, for a num-
ber of years has studied the behavior of animals totally
blind in either one or both eyes. He summarizes his
studies in an instructive review. The paper on high
temperature electro-chemistry by R. S. Hutton and J.
E. Petavel is continued.
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Fred T. Jane presents another installment of’
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Electrical Notes,

A patent has just been issued in the United States
to Mr. I. M. Hunter for a coin-controlled X-ray
machine for public use. The external appearance of
the apparatus is similar to that of the automatic
cinematograph machines so commonly seen on railway
platforms and other places. The observer places a
coin in the slot, moves a lever, puts his hand, or
whatever he wishes to examine, into a box without
any sides, and looks down at it through a fluorescent
screen which forms the top of the box. The coin,
on being inserted, closes the primary circuit of an in-
duction coil worked by a few dry cells, and the
vacuum tube is in a position immediately below the
object to be observed.

A novel way to get electricity for lighting a rail-
way train is described by Cassier’s Magazine. A dy-
namo is located on the engine, perhaps under the
pilot. Power in driving it is derived from a rotary
fan or windmill immediately above, under the head-
light. As the locomotive travels at the rate of 20, 30,
and even 40 miles an hour, a breeze of corresponding
velocity is developed. The current is conveyed to
small accumulators under each car of the train. It
may be assumed that when these are fully charged, the
current is automatically cut off. Tests are said to
have been made with an outfit of this kind, and the
results are said also to have been encouraging, con-
trary to what one might be led to expect.

A short time ago the proposal was made and serious-
ly entertained in some quarters to distribute Green-
wich time to vessels at sea as well as inland by wire-
less telegraphy, and, according to our contemporary,
Cosmos, Messrs. Burgos, a firm of clockmakers at
Ocejos, have devised an apparatus for carrying out
the distribution inland. A standard or primary clock
determines the discharge of an oscillator at regular
intervals. The local or secondary clocks have each
an air wire to direct the electric waves on to a de-
tector, which actuates a mechanism and corrects the
hands on the dials. We are not aware that the above
plan has been put into practice yet, nor is information
available as to the results of experiments. The diffi-
culty appears to be that other signals by wireless tele-
graphy will affect the clocks.

An automatic mechanism which is intended to regis-
ter the number and class of passengers of a car, the
distance ridden by each, the approximate time and place
of ingress and egress of each, identifying the conduc-
tor, car, trip, day or night, noting the hour or minute
of the day or night and the approximate location of
the car, in order to obtain a true automatic register or
record of the trip and the number of passengers car-
ried independently of the co-operation and beyond the
control of the conductor, is an invention for which
Frederick W. Brooks of Brooklyn, N. Y., has obtained
a patent. The apparatus takes its records in such a
manner that they may be used as lantern slides and
projected on a screen. An automatic mechanism con-
trols electric circuits and connections to operate a
camera electrically, at such intervals or distances apart
as may be desired by and in consequence of the revo-
lution of the car wheels. The mechanism is arranged
in such a manner that the intervals can be changed
or adjusted at will. The camera is so adjusted as to
photograph the interior or part of the interior of the
car, the platform or platforms and side running boards,
and any and all passengers that may come within its
field. The camera is so connected with the electrical
appliances of the car as to cut off objectionable or con-
flicting lights. The connections are all protected. The
parts of the invention may be briefly summed up as
follows: First, a device connected with and operated
by the revolution of a wheel or axle of the car and an
electrical connection by which the operations of the
camera and registers and the distance between such
operations are actuated and controlled; second, an
electric current from any available source, preferably
a battery, either primary or storage, situated in such
part of the car as may be deemed most convenient and
connected by conductors with the above device, by
which the circuit or circuits are opened or closed, the
opening and closing of the electric currents being ar-
ranged to operate the camera or cameras, the registers,
and the lighting and de-lighting of the car; third, a
method for automatically lighting the car in such por-
tions as are desired and means for shutting off c¢on-
flicting or objectionable lights.

A Correction,

In the ScieExTIFIC AMERICAN for February 14, there
appears an article under the heading “Transporting
Lumber Across Deep Gorges,” in which credit for the
design of the instaliation described is given to Mr.
Edward I. Parsons. We are informed that the system
in question was really designed by Percy R. Stuart,
of San Francisco, Cal, and we take this opportunity
of giving to him the credit to which he is properly
entitled.
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CURIOUS JADE CARVINGS FROM MEXICO.

BY WALTER L. BEASLEY.

The Mexican Hall of the Museum of Natural His-
tory, through original researches-and explorations of
Prof. Marshall H. Saville, together with recent gifts
of the Duke of Loubat, has now on exhibition the
most extensive and valuable collection of jadeite
objects in the world. The variety and brilliant array
of the specimens in design and polish, all exquisitely
carved, strikingly illustrate the style and character
of the ancient ornaments worn by the kings and
aboriginal inhabitants of Mexico and Central America,
centuries before the coming of Cortez. One of the
astonishing features disclosed by the jadeite collec-
tion is the extraordinary skill and perfection dis-
played in the cutting, drilling, and polishing of the
hard stone, so effectively accomplished by these ancient
craftsmen. The specimens vary in size from one inch
upward, and were obtained mostly in the State of
Oaxaca. Prof. Saville found great numbers during his
.recent excavations among the Zapotecan tombs and
temple structures in Oaxaca, which State is now con-
sidered to have been the metropolis of the highly-
gifted race who occupied this area. The -capital,
Monte Alban, recently excavated, contained many
elaborate palaces and other monumental buildings.
The donated collection of the Duke of Loubat numbers
some 300 pieces in all, 100 being of pure jadeite, the
remainder being of obsidian, serpentine, amazon and
turquoise. The collection included several rare and
beautiful specimens, among them two gems of their
kind being breast ornaments, carved in the shape of
a parrot and turtle out of a piece of apple-green
jadeite, the most highly prized of all colors. Another
interesting carving is in the shape of a highly-
polished hatchet, of pure jadeite, only 2 few of which
have yet been found. It is supposed that the hatchet
was not intended for practical service, but that it was
worn symbolically as a decoration. The body of the
extensive collection is composed of breast, ear, and
lip ornaments, necklaces of beads, and idols.

The majority of the specimens are profusely sculp-
tured in high relief, the face sometimes in full and in
profile, with huge earrings, while in most cases the
head is surmounted with the characteristic plumed
headdress, like those represented on the ruined struc-
tures of Central America. The hat-shaped ear orna-
ments are nearly two and a half inches in diameter,
and are pierced through, leaving thin rims and walls
designed supposedly to hold the clusters of feathers
which were used in the head-ornaments of that age.
The most noteworthy and remarkable piece of jadeite
in the collection is a magnificent votive adz, the largest
carved specimen of its kind contained in
a museum. No other of like dimensions,
ornamentation, and archaological interest
exists in any of the European museums.
All the salient features of this extraor-
dinary relic, notwithstanding its cen-
turies of burial, are still fresh and vivid
to the eye of the onlooker. This was
found in the State of Oaxaca. In de-
ciphering the figure, Prof. Saville has
found a series of markings which make a
unit of the whole design; and, from the
presence of sharp canine teeth, it is in-
tended to represent a tiger’s mask, which
was a characteristic feature of Southern
Mexican art. On the edge are what ap-
pear to be teeth, evidently intended to
symbolize the biting or cutting nature
of this part of the adz. From the enor-
mous size, weight, and symbolism, it is
thought that the adz was used as an
idol, or for some ceremonial purpose.
The color is light grayish-green, with a
tinge of blue, and streaks of almost
emerald green in the back. It is 11
inches long by 6 inches wide, and weighs
over 19 pounds Troy weight. A portion
weighing 2 pounds has been removed for
some cause from the back. Dull mark-
ings under each eye, ear, and hand evi-
dently were for the purpose of holding
plates or rims of gold, which the polished
surface would not. The polish on the
adz is as fine as that of modern times.
Jadeite was the most highly prized and sacred stone
of the ancient peoples of Mexico and Central America,
and was supposed to possess great curative properties.
The word jade is thought to be a corruption of the
Spanish “Ijada,” the Nahuatl or Mexican name being
Chalé"l}ihuitl, meaning a stone of metallic green, like
the p]humes of the Quetzal. Spanish historians tell
us that, when a great dignitary died, one of the im-
portant mortuary customs was the putting in the
mouth of the dead a stone of jadeite, which they
placed as a heart. The natives and poorer classes
wore them fastened around their arms and throats
as charms to ward off cvil and certain diseases. There
are two puzzling and extremely interesting problems
which have not, as said, been solved by archaologists

SIDE VIEW OF THE CARVED JADE
VOTIVE ADZ.
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and other investigators of jadeite, viz.,, the locality
where it was obtained or mined, and how the ancient
lapidaries carved, drilled, and sawed this hard stone
from blocks. It is certain that an encrmous amount
of skill and time was employed in their production.
The blade of a modern steel knife will hardly produce
an impression on the polished surface. No drills, grav-
ing or incisive tools giving a clue to the methods of
manufacturing them have as yet been found. Cortez,
it is claimed by early writers, took back to Spain,
among his loot and spoils, some of the rarest and best
specimens in the country of jadeite. Some were especi-
ally cut and elaborately carved to order. These were
presented as a gift to his wife, whose casket of jewels
was said to have been the finest of any woman’s in

CARVED JADE ORNAMENTS.

Spain. Prof. Saville, through the generosity of the
Duke of Loubat, who has done more than any other
modern explorer in uncovering the monuments and
culture of Mexico’s ancient civilization, is contfident
that in his future excavations and researches in the
State of Oaxaca, he will undoubtedly come across the
whereabouts of the long hidden jadeite mines and
throw new light upon the mysterious and lost art of
working this brilliant and precious stone.

——— e e ——

Fahrenheit’s Thermometer.,

Writing in Knowledge on the history of Fahrenheit’s
thermometer, Prof. Cleveland Abbe, of the United
States Department of Agriculture, says: “There is every
evidence that the Fahrenheit scale began with his use
of plus 90 as the upper limit of the temperature of the
human body, and minus 90 for the lowest temperature
of the air in Europe, and also the temperature obtained
by the mixture of salt and ice. Fahrenheit subse-
quently used a second scale in which plus 12 and
minus 12 replaced the plus 90 and minus 90. In 1714,

VOTIVE ADZ,

he adopted a third scale, viz., plus 24 for the tempera-
ture of the body and zero for the lowest temperature
at Dantzic in 1709. His fourth scale was plus 96
for the temperature of the human body and zero for
the great cold of 1709. This scale gave him 32 as the
temperature of melting ice, but that natural point was
not directly adopted by him. With this first satisfac-
tory mercurial thermometer (made in 1721, and whose
scale was graduated according to this last system
but extended much further upward, by extrapolation)
he found that the boiling point of water was constant,
or nearly so, at 212 degrees. The fact that Newton’s
‘arithmetic scale’ read 33 or 34 for boiling water, had
no infiuence with Fahrenheit in the formation of his
scale,”

© 1903 SCIENTIFIC AMERICAN, INC.

211

The Dutch Brime Vegetable Industry.

The cultivation of vegetables for pickling constitutes
one of the most important industries of Holland.
According to the official record, there are in all about
7,500 acres of farm land devoted to the cultivation of
onions, in addition to a number of market gardens
which do not enter into the official estimates. About
half the entire crop is grown in the province of Zee-
land, the remainder mainly in the provinces of North
and South Holland. The yield per acre varies consid-
erably with the season, but in the case of the common
large onions, the average may be taken at about 300
bushels, though in some years the produce "has
amounted to over 370 bushels per acre. The areas
upon which these onions are grown are usually small,
seldom exceeding five acres in extent, and more fre-
quently being about half that size. Small holdings
are, however, a general feature of the agriculture of
the Netherlands; over three-fourths of the total num-
ber of holdings consists of farms of 50 acres and
under, and nearly half of this number is represented
by holdings of less than 121, acres each. The small
white onions known as “silverskins” are grown
mainly in the provinces of Gelderland and North
Brabant, though in recent years they have also been
cultivated on a small scale in South Holland and
Zeeland. The total area sown with this variety does
not, however, exceed 125 acres. The growers are
mostly small market gardeners or peasant farmers,
occupying about 21 acres of land; a few of them
rent larger plots, but their holdings seldom exceed
five acres. The rent usually ranges from $17 to $25
per acre, according to the quality of the land, to which
is added a rate of 50 cents to 87 cents per week for
the cottage. The soil in which the onions are sown
is clay, and as its surface elevation is maintained at
only a little over three feet above the water level of
the dikes and canals, it never gets very dry.

In cultjvating silverskins the land is usually marked
off into plots about 30 yards wide, separated by fur-
rows. After having been thoroughly cleaned it is
manured, then well dug cver two or three times with
a spade, and finally raked. No horse labor is em-
ployed. The manure is applied at the rate of 40 tons
per acre. The growers usually produce their own
seed by selecting from the crop in autumn the best
specimens of small round silvery white onions with
thin stalks and few roots. These seed onions are
carefully dried aud preserved from frost through the
winter (either by covering them with earth, hay, or
straw, and storing in the open, or by placing them in
lofts), and again planted out in the early spring in
favorable situations. It is the practice to sow the
seed in April, about 56 pounds per acre
being used, so that the onions grow
closely crowded together. This preserves
the whiteness of the bulbs by saving them
from too great exposure to the light. On
holdings of 214 acres little outside labor
is required, as the occupier is usually
able to work the land with the aid of
his wife and children, large families
being the rule rather than the exception
among the small growers. It is the prac-
tice to put children to work on the land
at 10 or 11 years of age, when they are
taken away from school. Sometimes,
however, and especially in cases where
the area cultivated amounts to 5 acres,
occasional laborers are employed to help
in digging and clearing the land, and
again at harvest, sufficient work being
found to occupy two men for about three
months in the year. But, wherever it is
possible, women and children are em-
ployed, as their labor is cheaper. Child-
ren are largely employed for picking the
onions. Adult male laborers earn 60
to 80 cents per day. Women are paid
50 cents, and children 25 cents a day.
The average yield per acre of silver-
skins in Holland varies from 112 bushels,
or 2% tons, to 7 tons per acre where the
seed is sown very thickly.

FRONT VIEW OF THE CARVED JADE -

At a conference of German electrical
engineers, Dr. Haas, of Hanover, re-
ferred to the electric power supplied for agricultural
purposes in that neighborhood. The greatest demand
for current is for the operation of threshing machin-
ery, for hay presses, straw-cutters, etc. Of the total
horse power installed 77 per cent represents purely
agricultural operations and 8 per cent factories. On
an average, the annual revenue per horse power in-
stalled amounts to 27s., at a price of 2s. 3d. per kilo-
watt hour, as compared with from 68s. to 146s. in
towns, and the average period of use does not reach
150 hours, as against 500 hours in towns. The author
concludes from the experience in the Hanover district
that satisfactory results are possible in agricultural
operations only where cables already exist for the
transmission of power or for electric tramways.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

AGRICULTURAL IMPLEMBENT.—D. LUBIN,
New York, N. Y. Improvements are provided
in this invention for implements operated by
motors carried on vehicles. The mechanism is
so arranged that. the motor will alterhately
move the vehicle and operate the ground dig-
ging and pulverizing tools.

POWER-PROPELLED AGRICULTURAL IM:
PLEMENT.—D. LuBIN, New York, N. Y. This
implement is operated by a motor carried there-
on;
arranged that while the motor is in continuous
operation it will serve alternately to propel the
machine and to operate the digging tool, thus
making it possible to employ a motor of much
less power than needed to propel the machine
and operate the digger at the same time.

BARRACK-JACK.—C. HaMmMoOND, Woodcliff,
N. J. The purpose of this improvement relates
to a device for raising the roof of hay-barracks,
although it may be used in other connections.
In the invention is embodied an arrangement by
which the jack is mounted at any height on the
pole as contradistinguished from on the ground.
The jack is provided with a shank with two
studs which may be entered into any two con-
tiguous holes in the post. This enables a very
compact jack to be used and avoids using a
long connection bLetween the ground and the
elevated roof.

BROADCAST IIAND SEED-SOWER.—E. C.
SyITH, St. Louis, Mo. This machine is carried
conveniently on the person and operated by
hand. Means are provided for securely holding
the handle, for covering the seed-opening, for
adjusting the gate, so as to regulate the kinds
of seeds to be cast over the ground, for adjust-
ing a gage-stop to suit the fixing of the seed-
gate, and for arranging the gage-bar with the
seed-plate to restrain accidental movement.

BEET - HARVESTER. — C. E. DBARTLETT,
Wayne, Neb. Of the several purposes of this
contrivance, one is to adapt it for automatically
removing beets from the ground, and means are
provided for gradually withdrawing them from
the soil and taking them to the rear of the ma-
chine by conveyers engaging with the beet tops.
Another is to furnish cuttei's by which when
the Dbeets reach the rear of the machine the tops
will be severed, the bodies will fall into recep-
tacles, the final receptacle being capable of an
automatic dumping action.

AGRICULTURAL IMPLEMENT.—D. Lu-
BIN, New York, N. Y. Mr. Lubin provides an
implement operated with little exertion and
from the action of which all the molecules of
the earth operated upon will be set in motion,
the action causing a fine separation, as the
particles move in all directions, leaving the
ground light and porous, thus permitting aera-
tion so essential to fine cultivation. It may be
adjusted for different depths of work and
operated close to plants safely.

Electrical Devices.

ELECTROMAGNETIC MOTOR. — ANGEL
PoL Y AGUIRRE, HHavana, Cuba. This motor
consists of permanent magnets secured in two
non-magnetic frames, the magnetic poles of
which are arranged alternately. Mounted to
turn within the series of magnets at Loth ends
thereof, are a double series of electro-magnets
constituting a revoluble armature. The twin
armatures assist each other in passing dead-
points. Each series of electro-magnets has a
collector ring connected with every second
electro-magnet and a distributing ring to the
remainder. Commutators and brushes connect
the rings with separate mains of opposite
signs.

Engineering Improvements,

PUMDP.—W. Il. WESTERMAN, Marietta, Ohio.
The mechanism employed here relates to that
class of pumps adapted to be worked by flexi-
ble power-connecting means such as is well
known and commonly made use of where a
series of remotely-located pumps are mechani-
cally worked from a common source of power.

STEAM-BOILER.—E. WAaARrD, Mayville, Wis.
The part to which this improvement most par-
ticularly relates is the ‘arch” of a Dboiler. The
invention provides a construction easily re-
moved and replaced without disturbing the
brick of the loiler-setting at the side or rear
walls, whereby the rear end of the boiler can be
exposed for cleaning and repairing. The im-
provement prevents expansion, which would
displace Lrickwork, and the parts are joined
so as to do away with Dbolts and other fast-
eners.

CONTROLLING DEVICE FOR HYDRAULIC
CYLINDERS.—S., W,, 0. E.,, C. and II. His-
BARD, Sandyhill, N. Y. The invention relates to
hydraulic cylinders for use on wood pulp grind-
ers, and is an improvement on an invention
previously filed by Messrs. Hibbard. The inven-
tors have perfected a controlling device or valve
arranged to cause inflow and outflow of water
to and from the cylinder without danger of leak-
ing and to equalize the pressure on hoth sides
of the cylinder-piston to stop the piston when-
ever desired.

DEVICE FOR RAISING LIQUIDS FROM
WELLS.—T. F. MorAN, De Young, I’enn. Mr.
Moran provides in this invention an improved
device for raising oil and water from deep wells,
more particularly oil-wells. The device is so
arranged as to prevent the escape of the natural
gas, utilizing its pressure in raising the oil to
the surface. This pressure is assisted by com-
pressed air pumped into the well.

and the object is to provide a device so,

Mechanical Devices.

MARKING-MACHINE.—C. S. McGIRR, Junc-
tion City, Kan. In perfecting this improvement

the inventor supplies a mechanism for stamping.

and marking in general, but particularly
adapted for stamping linen or sheets of fabric
or other material, these Dbeing interposed De-
tween a type-bearing wheel and an elastic pad
secured upon the table.

SPEED-INDICATOR.—C. E. KeLLy, Ander-
son, Ind. Two patents have Leen granted Mr.
Kelly for improvements in speed indicators.
One invention provides an indicator which may
be conveniently applied to indicate the speed or
movement of any machinery, such as the speed
of a wheel in traveling over the ground.

The other invention relates more particu-
larly to a centrifugally controlled means for
transmitting movement to a speed indicator.
The device comprises a casing in the form of
a hub which may be fitted to any rotary part.
Within this casing a number of spherical
weights coacting with inclined planes serve,
when actuated by centrifugal force, to trans-
mit the movements to a ring outside of the
casing.

MAIL-CATCHER ARM.—F.M. EDWARDS, New
York, N. Y. When the arm of this device is
not required it can be locked at the center of its
supporting-bar within the plane of the outer
surface of the door-joint, and the arm may be
reversed to bring its receiving end facing the
direction of travel of the train and then brought
to a receiving position beyond the door-jamb
and locked at either end of its supporting bar.
An automatic locking device is provided which
offers no hindrance to the reception of a bag
on the arm, but which acts to prevent the bag
leaving until purposely removed.

MAIL-DELIVERER.—F. M. EbpwARDS, New
York, N.Y. This mail-deliverer is capable of ready
attachment to the door-jamb of any mail-car
and will not interfere with the use of the door.
It is so made that a mail-bag may be quickly
attached thereto at the top and bottom of the
bag, the fastening device in no way stopping the
safe and quick removal of the bag from the de-
liverer. The deliverer is held parallel with the
side of the car within the doorway or extends
out from the doorway at right angles to the
side of the car. A crane is used with the de-
liverer, and it has supporting-arms for the
bag like those of the deliverer.

MACHINE FOR CUTTING ARTICLES
FROM THE INSIDE OF SHOLES.—W. 8.
KuLTz, New Orleans, La. In operating this

device, the shoe is turned bLottom upward and
slipped over the cutting mechanism. The work-
man works the shoe around over the neck, so
that the cutters come in contact with the nails
or tacks, cutting them out completely. By
manipulating the shoe the cutters can be forced
into the remote parts of the toe. The hand
need not enter the shoe while the cutters work.
The neck protects the gearing and the shoe.

COKE-DRAWER.—W. 8. JoNes and J. I
DONOHOE, Greensburg, I’enn. The invention
comprehends a carriage held to travel in front
of the coke-oven and includes a platform, for
sustaining the operator, reciprocal in the longi-
tudinal plane of the oven. The carriage has
a nose adapted to penetrate through the oven-
door, with means for attaching the scraper and
holding it in a position under the operator’s
control. Thus the scraper can be set in the
coke at desired points and Dbe pulled by the
outer movement of the platform to draw the
heavy coke bunches out through the oven-door.
An endless conveyer receives the coke and con-
veys it to any suitable receiver.

Railway Improvements,

RAIL-JOINT.—F. S. PAscog, Allegheny,
Penn. Mr. Pascoe’'s invention refers to rail-
joints and it provides a simple construction
whereby the joint may be securely locked when
applied and the locking key retained in position
by the locking device.

AUTOMATIC TRIP-BRAKE.—E. L. CRIDGE,
Passaic, N. J. In the design of this improve-
ment on automatic trip-brakes for railway
vehicles, the object is to stop such vehicles au-
tomatically in case the engineer for any reason
disregards .the danger-signal. The invention
thus affords an efficient device for preventing
railway collisions. 5

CAR-FENDER.—J. RocLANDT, New York, N.
Y. The object in this invention is to provide
a fender that will be quickly lowered when a
part comes in comtact with a person or other
obstruction, and thus prevent the car from
running over the same. Means are furnished
whereby the motorman may raise the fender to
its normal position.

TRACK ATTACHMENT.—W. H. CROSSLEY,
Bloomsburg, I’enn. Mr. Crossley has invented
an Improved attachment designed to prevent
fire hose run across the tracks of a street
railway from being injured Dby.the car wheels
and at the same time obviate the interruption
of travel. The attachment consists of a bridge
which can bLe easily applied to a track to lead
over the fire hose.

Miscellaneous,

CARBURETER—A. H. RIFE and J. R. CAr-
PER, Dallas City, Ill. This carbureter belongs
more particularly to the type used in so-called
‘“‘vapor-stoves,” which burn gasoline and sim-
ilar hydrocarbons. Four distinét vaporizing
operations of the gasoline are effected. Itirst,
by contact with the heated plate; second,
through close contact with the heated gauze;

third, by a wick arrangement vaporizing Dby
capillary attraction; fourth, where vaporiza-
tion is due to a cup located immediately ad-
jacent to an auxiliary flame and which receives
any liquid remaining after previous vaporiza-
tion.

APPARATUS FOR FORMING BLAST-
FURNACE CHARGES.—A. S. DwicHT, New
York, N. Y. Provision is made in this appa-
ratus for forming Dblast-furnace charges in a
very simple manner, the arrangement being
such that the charges prepared are of a certain
composition and of approximately equal weight
and the ingredients thoroughly mixed. Thus
much saving of time and labor is effected.

LOOSE-LEAF LEDGER.—F. B. ToWwNE,
Ilolyoke, Mass. This is an improvement on
a patent previously issued to Mr. Towne. The
ledger or book is doubly locked owing to means
for confining the leaves, few or many, securely
in place and to the use of locking devices which
hold the covers and back rigidly together, while
the covers may open freely and the back lie
flat on a desk. A stay bar connects the post
against spreading under the leaves. Means
are provided for obtaining access to the lock-
ing-slat and leaves on the post and also for
enabling the leaves to Le put in or withdrawn
easily without tearing.

INDICATOR FOR TOILET-ROOMS.—E. D.
ALLEN and W. A. McELNEY, Meriden, Conn.
This device is easily applied to existing struc-
tures. It is so arranged that it will auto-
matically indicate whether a toilet room is
occupied or vacant. It is adapted especially for
railway-cars, and advantageously for rooms of
hotels, houses and other places. It may Dbe
applied to a sidewall of a toilet-room or to
the door and used on doors swinging in or out
and also in connection with full or with half
doors. The same effect may be had from the
door bolt as from the’ floor.

HASP-FASTENER.—A. KELLER, Paris, Il
This efficient device cannot be readily tampered.
with or unfastened. As the hinge is set down
within th: woodwork and has no pintle it
offers no projections on which a chisel could
be used. If a pintle were employed and the
hinge projected, the pintle could Le cut and
removed, rendering the device useless. It is
a superior fastener for boxes, trunks, car-doors,
cell-door's, etc.

TRANSFERABLE JOB-BANK. —G. M.
GREEN, O°Neill, Neb. This transferable job-
bank consists of a flat slab provided with a rib
at the lower end and a number of compartments
sunk flush with the surface at the upper end.
The bank is supported at an inclined position
by angle braces. The many uses to which the
device and. particularly the compartments can
be applied will be obvious to printers.

PURSING-SEINE.—W. . Ilarnris, Glouces-
ter, Mass. With seines a's heretofore used con-
siderable difticulty has been experienced when
circling around a shoal of fish by reason of the
heavy metal rings attached to the foot of the
seine which tend to drag the small fixed boat
toward the fish, frightening them off before they
are completely surrounded. This difficulty is
obviated by the present invention.

- CLIP-APPLIER.—G. J. VAN ScHorTt, I'as-
saic, N. J. The efficiency of surgical appliances
is advanced by this implement, which engages
and presses a clip in position on a superficial
flesh wound to close the same, the c¢lip being
preferably of the construction shown and
described in a previous patent granted to Mr.
Van Schott.

HAT-PIN AND FASTENER.—C. B. GARRI-
sON, Cincinnati, Ohio. Means are here pro-
vided for mounting hat-pins in a hat so that
the pins may be moved freely into and out of
operative position without actually detaching
them from the hat, while the devices employed
permit the removal of the pin when desired.
The formation of holes is avoided and the pin
is firmly leld.

NON-REFILLABLE BOTTLE.—P. J. ATz
BERGER and k. W. DPEeTERS, Cleveland, Ohio.
The main purpose of the inventors is to furnish
a Dbottle so constructed that after it has been
emptied of its contents it cannot Dbe refilled
and agajn presented as an original package.
They have provided one of this character con-
veniently made and substantially of the same
shape as an ordinary bottle.

ANIMAL-TRAP.—YV. WEILER, Lincoln, Neb.
This structure is capable of trapping smail
animals, the size of rats and mice. It is a
sensitive tripping mechanism. The slightest
weight compels the quickness and certainty of
operation, and the tripping part is so related
to the bait-holder that the animal in its efforts
to reach the bait must engage with the movable
member, which springs the trap and drops the
captive into the cage. The tripping devices
form a runway and serve to close the sub-
jacent cage. and they include automatic lock-
ing and setting parts.

CALENDAR.—A. F. HorrFMAN, New York, N.
Y. The invention provides a simple and neat
calendar which will indicate comparative dates
for different years and their subdivisions. 1t
comprises a board or base on which are secured
twelve pads. one for each month. FEach pad
contains detachable leaves for the days of the
month. Beneath these is a leaf containing the
table for the entire month, while under this
leaf is printed a table for the corresponding
month of the previous year.

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

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

MUNN &

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 3917.—For makers uf machines for
cutting railway ties.

ACUTOS.—Duryea Power Co., Reading, Pa.
Inguiry No. 3918.—For dealers in coal vil.
** U. 8.” Metal Polish. Indianapolis.

Inquiry No. 3919.—For dealers in telegraph in-
struments of all kinds.

Samples free.

For bridge erecting engines. J. S. Mundy, Newark, N.J.
Inquiry Ne. 39:20.—For manufaciurers of toys.

Coin-operated machines. Willard, 284 Clarkson St.,

Brooklyn.

Inquiry No. 3921.—For makers of small metal
boxes, iron, brass or aluminium, in the line ot match
safes.

Blowers and exhausters.
Exeter, N. H.

Inquiry Ne. ?922.—For makers of windmil](})ump
cylinders in which plungers on pistons are used that
work without leathers.

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

Jnquirv No. 39:23.—For aself-acting dividing en-
gine tordividing 3 to 6 inch theoddites. .

Dies. stampings and armaturediscs. Advance Manu-
facturing Co., Racine, Wis.

Inguiry No. 3924.—For wholesale dealers in mail
order goods and rubber suitable for making rubber
stamps.

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

Inquiry No. 39:25.- For the manufacturers of the

Kdison storage batteries.

FOr SALE.-—60 h. p. Otto gas engine, the latest type,
practically new. Colborne Mfg. Co., Chicago.

Inquiry No. 3926.—For manufacturers of brass
numbering tacks for fly screens.

Kixeter Machine Works,

Let me sell your patent. 1 have buyers waiting.
Charles A. Scutt, Granite Building, IRochester, N. Y.

Tugquiry No. 3927.—For manufacturers of sugar
machinery and driers.

Machine Work of every description. Jobbing and re-
pairing. The Garvin Machine Co., 149 Varick, cor.
Spring Sts., N. Y. R

Inquiry No, 3928.—For o 21-foot gasoline river
launch titted with good 2 to 4 h. p. engine.

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

Inquiry Neo. 3929.—For

makers of
buckles, etc.

suspender

The best book for electricians and beginners in elee-
tricity is * Experimental Science,” by Geo. M. Hopkins.
By mail, $6. Munn & Co., publishers. 361 Broadway, N.Y.

Inquiry No. 3930.—For makers of pyrometers for
bake o vens.

The largest manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. For prices
and terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 3931.—For makers of sheet metal
spinning and polishing lathes. also makers of novelties
such as can-openers, cork screws, etc.

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

Inquiry No. 3932.—For information about a cre-
matory for disposing of refuse and garbage of a large
town.

FOR SALE.—United Statespatent right of feed trough
for poultry or swine. Price moderate. Copy of patent
free. Jno. Ahrends,

Sunman, Ind.

Inquiry No. 3933.—For a strong horseshoe per-
manent magnet capable of lifting 15 or 20 times its own
weight.

Wanted—Revolutionary Documents, Autograph Let-
ters, Journals, Prints, Washington Portraits, Early
American lllustrated Magazines, Karly Patents signed
by Presidents of the United States. Valentine's
Manuals of the early 40’s. Correspondence solicited.
Address C. A. M., Box 7%, New York.

Iuguiry No. 3934.—For manufacturers or busi-
ness concerns that will have an exhibit at the St. Louis
Exbibition.

Patent. No. 701.951 for sale or royalty. The strongest
and most rigid adjustable alligator wrench invented.

Wm. Shirk, Panama, lowa.

Inquiry No. 3935.—For parties to make odd-
shaped bottles reasonably. p & odd

Kok SALE. Thornycroft steam wagon, good condi-
tion, 23 h. p., speed 8 miles. capucity 5 tons. Addiess
W. .. M,, 82 Cotton Exchange Building, N. Y. City.

Inquiry No. 3936.—For machines for embossin
leather and fiber chair seats. mbossing

Tuguiry No. 393%7.—For parties handling the Kdi-
son ** Loud Speaking Telephone” und the Iewitt mer-
curial vapor lamps.

Inguiry No. 393~.—For automatic weighing ma-
chines for sacking and weighing grain.

Inquiry No. 3939.—For makers of electric blue
print machines.

Tuquiry No. 3940.—For makers of electro-mag-
nets with disk armatures for use in pipe organ actions.

Inquiry No. 3941.—For makers of electric clocks
for hotels. schools and tactories

Imquiry No. 3942.—For a machine for winding
fine wire.

Inquiry No. 3943.—For_ a steel hull 30 feet long,
fl -t bottom, to draw not over 10 inches loaded, propelled
by stern wheel driven by gasoline engines.

Inquiry No. 3944.—For makers of kerosene oil
pressure lamps on the Kitson principle.

Inguiry Ne. 394 35.—For makers of wooden novel-
ties, such as spoons, forks, bowls, plates, ete.

Inqguiry No, 3946.—For makersof polished hard-
wood bases suitable for telegraph instruments.

Inquiry No. 3947,—For information as to ma-
chines for makinz pyroligneous acid.

Inquiry No. 294S.—For makers of hard rubber
z{mds. such as telephone receivers, bard rubber tubing.
ete.

Inquiry No. 3949.—For a second-hand guasoline
engine between 3 and 5 h. p.

Inquiry Na. 3930.—For address of parties making
small ¢as engine castings with drawings.

Inquiry No. 3931.—For castiugs and connections
for a small electric motor.

Inquiry No. 3932.—For a machine for manufac-
turing wooden oars

Inquiry No. 3933.--For the manufacturer of the
collapsible litehoat which was recently tested at the
Brooklyn Navy Yard.

Inauiry Na, 3954.-Forcrude rubber and hal-
tum used in the manufacture of roofing paints. asphal
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| and Queries.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should give
t.la.u- 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 cither by
lqttor or in this department, cach must take
his turn. .

Buyers \\'1§hing to purchase any article not adver-
tised in our columns will" be furnished with
addresses of houses manufacturing or carrying
the same.

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

. Without remuneration.

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

Books.reforred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinectly
marked or labeled.

(8877) A. J. R. writes: I have a
small machine requiring about 1} horse power
to operate, and which we run continuously,
and am desirous of getting some economical
power to operate and run it, and write to
ask if there is anything on the market more
economical and satisfactory than the gaso-
line engine, and would it be possible to so ar-
range gears as to run the machine by clock-
work, or weight or spring? A. There is no
power in a small way so good or so cheap
to run as a gasoline motor. You should have
for your work one of a half horse power.
Weights or springs have to be wound up, and
only give out power for a very short time, and
not all that is put into them in winding. They
have been tried tor useful work, and have been
given up as only suitable for clocks, small
fans, and for turning images and goods in
show windows.

(8878) H. H. asks: Will you please
tell me how much air compressed to 100
pounds pressure will expand when released?
The quantity of air released to reduce pres-
sure one pound. A. The air released from 100
pounds pressure will expand 414 times its
volume. The quantity released to reduce the
pressure one pound must be 0.068 of the vol-
ume of the air holder.

(8879) W. V. H. writes: Inclosed
you will find drawing describing at the bottom
what it will do. [I’lease explain why the mo-
tor reverses when wire is connected at 4. A.
When one cell is used in your I’orter motor
as shown in your diagram, the motor runs as
a series motor. When you connect the second
cell, the armature or the field, as you may
look at it, is reversed, and the direction of the
rotation of the armature is reversed. To re-
verse the current in both field and armature
does not reverse a motor: to reverse one of
these alone does reverse the motor.

(8880) F. A. H. writes: I am produc-
ing, in an induction coil, alternate currents in
the secondary by employing, instead of the
usual contact breaker, the change from high-
est to lowest resistance in the primary, just
as is done in the telephone with the transmit-
ter in series with the primary of the coil. 1
learned from you some time since that these
secondary currents could be made pulsating
direct by the use of a condenser. This has
Leen argued against by others whom I have
since been in connection with. Will you kind-
ly advise me just how to accomplish the de-
sired results, either with the contact breaker
or, for instance, the transmitter, should it be
possible? A. With a condenser attached to
an induction coil, the spark at the break of the
circuit in the vibrator is made much longer
than the spark at the making of the circuit
through the primary. Ilence if the spark
terminals are drawn apart so far that no
spark passes on the closing of the primary
circuit, only the spark at the Dbreak can pass,
and that will always be in one direction. The
secondary current Dbecomes a pulsatory uni-
directional current. When the spark terminals
are near enough to each other, the secondary
current passes both at the make and at the
break of the primary circuit, and an alternat-
ing pulsatory current is produced in the gsec-
ondary winding.

(8881) C. D. S. writes: We have a
pancake griddle using charcoal which is not
a success. 1 would like to convert it into an
electrical one. The size is 2 feet 5 inches by
1 foot 3% inches. Ilow much and size of
steel wire would Dbe required to

raise it to
the right heat at 110 volts pressure? A. We
do not advise you to attempt the winding of
an electrical griddle. The danger of fire is
too great. Special asbestos insulation is re-
quired by the underwriters for such articles,
and you would find it far cheaper in the end
to purchase an article made to conform to the
requirements of the insurance companies. We
do not know the temperature of a griddle nor
do we know the allowance to be made for ra-
diation in such a large surface exposed to the
air. Much practical experience in design-
ing cooking utensils is needed to answer your
You will probably need to use from

question.
at the various heats.

5 amperes to 15 amperes
You would then require 22 ohms of wire so
arranged as to Dbe cut out by a switeh to
7 1-3 ohms. You can obtain griddles of all
sizes from the American Electric lleating Cor-
poration, 1137 Monadnock Block, Chicago, 111

(8882) O. F. asks: Will two coils of
insulated copper wire attract one another
when an electrical current is passed through
them in the proper directions? What is the
maximum of attraction obtainable expressed
relatively to the weight of the coils? A. A
coil of wire carrying a direct electric current is
an electromagnet, and two such coils will at-
tract each other as two electromagnets will
do. The attraction depends upon distance,
mode of winding, amount of iron on the cores,
etc. To determine the attraction of the coils
you would use you should make and try them.
You cannot use the alternating current in an
electromagnet.

(8883) A. G. P. asks: For a magnet
with cores 114 x 5-16 inch what size wire
should I use to get the strongest magnetism
when wound the multiple-wire method? Will
a magnet wound this way lbe as strong as one
wound the regular way® About what is num-
Ler of pounds pull on the tailpiece of a
guitar when the instrument is in tune? A.
There is no need to wind a small bar of iron
by a multiple wire to obtain its magnetic
saturation. Use any convenient number of
wire from 20 to 24 and wind the spool to a
depth of % to 1-3 inch. Then two to four
cells of battery will make it lift its full load.
The theoretical lifting power would be 15
pounds which it is not probable you can reach.
We are not able to give the pull upon the
tailpiece of a guitar. If you have a spring
balance, you can easily measuie it hy taking
each string separately and tuning it to its
note with one end attached to the hook of
the Dbalance. Get the strain in pounds for
each string, and add the separate pulls to-
gether. You can do the same thing DLy using
weights or stones instead of a Dbalance and
weighing them. The exercise of your inge-
nuity will enable you to do your own investi-
gating, and be of more benefit to you than
if we could tell you directly.

(8884) I.C.R. asks: What will make
silk waterproof and stiff at the same time?
A. After the silk has been soaked in glue and
dried, it should be digested for several hours
in a solution of alum: this will make the glue
insoluble, and therefore waterproof. Or the
glue may Dbe rendered insoluble by digesting
the treated silk in a weak solution of formal-
dehyde. (‘asein can Dbe used in place of the
glue : after drying the treated silk, the casein
can also Dbe rendered insoluble by formalde-
hyde.

(8885) H. K. asks: How can I con-
nect 12 31%-volt lamps, consuming between 50
and 60 amperes each, on a 108-volt alternating
current? Lamps are a trifle over 1 candle
power. A. You cannot connect 12 314-volt lamps
economically to a circuit with 108 volts in it.

The twelve lamps have 42 volts in series.
You can connect them in series to a resist-

ance, or inductance coil, and thus light them.
You should apply to the company furnishing
the current for the connection. and they will
fit you out with the proper apparatus. Such
low-voltage lamps are made for Dbattery use,
and ought not to be put on a high-voltage
circuit.

(8886) D. H. F. asks: What percent-
age of shrinkage is there in the casting of
brass? That is, how much larger should the
pattern be to give the proper dimensions? A.
The shrinkage allowance on patterns for cast-
ing DLrass should be 3-16 of an inch per foot
in length or diameter.

(8887) F. S. P. asks: Can you fur-
nish me with a recipe giving full directions
for making Flemish oak finish? A. The wood
is smoothly surfaced, and a solution of cop-
peras containing one ounce in two quarts of
water is brushed over. Iollow this with an
oil stain mixed with sienna o1 umber and
drop black to color desired. Iinish by wax-
ing the wood one or more coats to get the de-
sired effect, leaving the grain rubbed off smooth
and open.

(8888) C. J. S. asks: Can you tell

me how to make an electro-magnet to he used
on 100-volt alternating cwrrent? A. An electro-

magnet cannot be used upon an alternating
current. They are employed with a direct
current. The alternating current flows first

in one direction and then in the opposite di-
rection through the circuit, so that the poles
of the magnet are reversed at each alternation.
Such an arrangement is not serviceable.

(8889) S. G. asks: What is used in
the mantle of the Welsbach which gives to it
its Dbrilliancy, and in what manner is it ap-
plied; and also what change or action is it,
chemically or physically, that causes the
mantle to glow so brilliantly? A. The Wels-
bach mantle is made in the following manner :
A net is woven out of thread, and this is then
thoroughly impregnated with a solution of the
mixed nitrates of thorium and cerium, in the
proportions of 99 per cent of the former to
1 per cent of the latter. It is put on the mar-
ket in this shape. Now, when a match is
touched to it. the thread burns away, and
the nitrates are decomposell to the respective
oxides. and there remains therefore a coherent
wel of these oxides having just the shape and
structure of the original net. DI’rimarily, the
luminosity is caused hy the high temperature,
just as is the case with the ordinary lime
light, the heat rays of the flame being raised
to light rays. Just why a mixture of thoria
and ceria, containing one per cent of the latter,
gives the maximum intensity of illumination,

has not been definitely proven, though various
theories have leen advanced. Measurements
with a thermo-vlement show that in tne same
zone of the Bunsen flame, this mixture will
attain a higher temperature than either thoria
or ceria or any other earth, if alone; while
this does not explain why it attains a higher

temperature, it does explain why there is
greater luminosity.
(8890) D. McK. asks: How much

does a Dbushel of vermilion red weigh” llow
much does a Dbushel of yellow ocher weigh?
What is the specific gravity of red lead? What
is the specific gravity of white lead? Do
vermilion red and red ocher mean the same
thing* A. Ocher is very variable in character
and weight: a Winchester Dbushel will weigh
from 125 pounds to 170 pounds. As Venetian
red is also equally variable, its weight will
also vary, but runs somewhat higher than
ocher. The specific gravity of red lead is about
9. of white lead, about 6.5. Venetian red is
made Dby burning ocher; the term red ocher is
rather unusual, but it would probably be the
same as Venetian red.

(8891) C. T. J. asks: 1. What is the
equivalent of one 1I. I". in man power: i. e.,
about how much man power equals one II. I’.?
A. For constant work a lorse power is equal
to the work of 8 men. 2. What is the reason
that two platinwmn strips are always placed in
the acidulated water to e decomposed by an
electric current? Why couldn't two strips of
any other metal that is a conductor of elec-
tricity be used” A. I’latinum is employed as
electrodes in decomposing water Dlecause it is
not attacked chemically by either the oxygen
or hydrogen of the water when they appear
upon it as nascent gases. It is the cheapest
metal, if not the only one, of which this is
true. Ilydrogen can Dbe collected by the use
of carbon electrodes; but the oxygen combines
with the carbon to form carbon dioxide, which
can be collected if desired. Oxygen cannot be
collected from carbon. 3. Could a small elec-
tric motor, say 1 or % IL I, to be run on
a 110-volt, 5% or 6 ampere, alternating cur-
rent, incandescent lighting circuit, be started
and stopped by means of a switch only, or
would a rheostat also be necessary as with
the larger sized motors on circuits of higher
voltages” A. A small electric motor is usually
previded with the proper coils for starting and
running at two or three speeds in the machine
itself. The switch then has three or four
points, and is lastened to the frame of the mo-
tor. It is more convenient to place these in a
separate place in a large motor. 4. Would you
please state the difference hetween the induc-
tion coil used in connection with the X-rays
and telephony, and the inductance coil used
in wireless telegraphy? A. An induction coil
has two windings, the primary and the sec-
ondary. A current in the primary induces an-
other current in the secondary, of a different
voltage and current strength in amperes. Such
are Ruhmkorff coils and transformers gener-
ally. An inductance coil has a single wind-
ing, usually without iron, to act as a restraint
upon the rush of the current through the cir-
cuit. This it does by the counter electromo-
tive force produced in the coil by its self-induc-
tion. Its effect is produced not merely by its
resistance in ohms. but also by the impedance
due to the reactance of the turns of the coil
upon the current. 5. About what would Dbe
the voltage and the amperage of a Wimshurst
frictional electric machine having its two
circular discs of glass 16 inches in diameter
(each), the glass being 1-16 inch thick? (Ma-
chine gives a spark 11 to 2 inches long.) A.
The voltage corresponding to a given length of
spark cannot be stated in exact figures. It de-
pends upon a number of factors: whether
plates or balls are employed as terminals, and
their size in each case: also upon hoth tem-
perature and pressure of the atmosphere. A
wood discussion of this is to De found in
Thompson's ‘Illementary Lessons.” About
28,000 volts are usually given as the pres-
sure needed to force a spark through one inch
of dry air. 6. About what would be the volt-
age and the amperage of a No. 4 Laclede sal
ammoniac cell? What would it be, and how is
it calculated, for a bhattery of three such cells
in series, in multiple? A. The Laclede cell
has about 1.4 volts on open circuit, as do all
the various forms of sal ammoniac cells. On
closed circuit it quickly falls to 1 volt or less,
if the current is as great as two-tenths of an
ampere. Upon opening the circuit they recover
quite well, since they have so large an area of
carbon. Three cells in series will have three
times the voltage of one: in multiple they
will have the same voltage as one cell. The
amperes cannot be given since they depend
upon the resistance of the external, as well as
upon the internal resistance of the cells. 7.
I have read that some damage might be done
to a storagkA battery by overcharging, but that
there is always more or less damage done by
over-discharging. Could you please explain how
this (over-discharging) damages the Dattery,
and is there any way in which to prevent it
by simply observing the lead plates or the sul-
phuric acid and water in which the plates are
immersed, in a simple home-made cell not
equipped with measuring instruments? A
Over-discharging injures a storage battery by
converting too much of the active material
It reduces a battery to too feeble a condition.
1t may even be carried so far that it is scarce-
ly possible to charge the cell properly again.

See Treadwell's “Storage DBattery” for more
instruction upon these matters. No storage
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battery should be run tor work without having
the proper instruments for indicating its con-
dition.

(8892) G. J. V. asks what are the
ingredients used in the manufacture of lava
insulators: also enamel on the hacks of rexist-

ance plates. A. The enamels used on insula-
tors are the same as are used on dishes. There
are many formulas. A good one is: Take

quartz, 100 pounds, calcined and ground;
borax glass, ground, 50 pounds. Mix, fuse in
a crucible, and let cool slowly. I’owder 40
pounds of this glass, and mix with 5 pounds
of white potter’s clay. Grind the mixture to
a fine paste in water. Apply to a clean sur-
face, and let it stand in a warm dry place to
dry. After this, it is burned in an oven. A
glaze can Dbe put upon this by using a powder
of white glass 125 pounds, borax 235 pounds,
carbonate of soda, fused and powdered, mois-
tened and dried, 20 pounds. "To 45 pounds of
this add 1 pound soda. Mix thoroughly and
dry. Then reduce to a fine powder. Dust the
surface of the enamel while still moist with
this powder, and then bake. Several coatings
of the glaze may be put on, one after another.
The lavas are made of fine clays Dbaked as
porcelain is treated. IFor many receipts for do-
ing this see *“('yclopedia of Receipts.”

(8893) O. C. S. writes: A friend ot
mine claims that the wheels of a railroad car
slip sideways only when rounding a curve. 1
claim that they also have what I shall call,
for want of a hetter expression, a rotary slip;
that on a slow-moving train the outer wheels
slip, while on a faster train the inside wheels
slip. What are the facts in the case. A. The
wheel flanges of railway cars bear against the
outer rail when rounding a curve Dby their
momentum, and against the inner rail when
strongly pulled by the locomotive. The inner
and outer wheels both slip, the inner one for-
ward and the outer one bhackward, according
to the conditions of running on a curve. The
centrifugal force at high speed throws the
sreater weight on the outer wheels, when the
inner wheels slip forward.

(8894) C. E. H. asks: If we take a
Bunsen burner using good fuel gas, capable of
700 heat units per cubic foot, and burn this
with a naked flame, the heat resulting from
each cubic foot of gas consumed would be dif-
fused into the surrounding atmosphere, and
would raise the temperature as high as 800
units. Now, if we take the same Dburner and
surround it with a sheet metal tube after the
marner of an ordinary gas radiator, and in ad-
dition to the tube place two or three metal de-
flector plates at a convenient distance above
the flame, so as to have as much radiating sur-
face as possible, we find under these conditions
the temperature of the surrounding atmosphere
is raised very much higher than it would with
the naked flame. although we are using the
same bhurner and producing approximately the
same number of heat units per cubic foot of
¢as. llow do you explain this increased ef-
ficiency for heating”? A. Your difficulty with
the difference in the heating power of gas when
burned with an open flame or with a radiator
is easy of explanation. When the open flame
is used, the heat is carried up to the ceiling
in a strong current of air, and the upper part
of the room is much hotter than the lower part.
The heat is lost, since we do not live up there.
A radiator does just what its name implies—
stops the rising of the heat. The heat of the
flame is communicated to the metal of the radi-
ator, and this acts as the real heater. It
sends out the heat, down and all around with
equal facility. You can test this with a ther-
mometer, and see how the air below the radi-
ator is heated. With the open flame the space
below the flame is cold, by reason of the draft
of cold air drawn in to feed the flame. Radi-
ant heat travels down as easily as it rises.
(Convection currents of air always rise, and
carry the heat up with them.

(8895) G. H. B. says: I have just
commenced to nickel-plate, and am plating for
a large stove firm: they have all one can do.
I have turned out some fine work, but some of
the nickel will peel off. As I am a Dbeginner,
I have used nickel salts and single salts for
the exposed parts. I was told to plate the
pieces in nitrate of copper first, to make the
nickel adhere Dbetter. I trled it, but did not
get any copper plate on. I'lease tell me the
Dest way to get the hest results of platings. A.
The peeling off from some of the work is prob-
ably due either to imperfect cleaning of the
object or Ly using too strong a current. The
failure with the copper was due to the use of
the nitrate of copper, with which it is practi-
cally impossible to do any platitfg. Copper
sulphate, copper acetate, or copper carbonate,
together with sufficient potassium cyanide to
make the double salt, is the proper material to
use. See “SciENTIFIC AMERICAN Cyclopedia of
Receipts,” article on ‘‘Electro-metallurgy.”

(8896) H. M. H. asks if hard woods
can he used in the manufacture of wood pulp.
Ilow fine wood is ground for the pulp* To
what process is the wood submitted after being
ground, and in what shape is the pulp put for
the market? A. Ilard woods are not used;
spruce and the other pines give the Dbest pulp:
linden and aspen give a whiter pulp, but of
inferior quality. After grinding, the mass is
lheaten to complete the disintegration and hard
woody masses are separated. The pulp is
then collected in endless sereens and pressed
between  rolls,
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(8897) A. F. S. asks: Does not liquid
oxygen as produced by liquid air become opaque
to magnetism, that is, is it slightly attracted
by a magnet? A. Oxygen was discovered to
be a magnetic substance by Faraday in 1849,
by noting that it was attracted to a magnet
pole just as iron is, though to a lesser degree.
Becquerel was the first to call attention to the
subject in recent times. In 1892 Dewar, having
produced liquid oxygen in large quantity, re-
newed the matter and showed that liquid oxy-
gen has about one-thousandth of the magnetic
moment of iron. Liquid oxygen is shown in a
tube swinging to the pole of a magnet, in
Sloane’'s ‘“Liquid Air,” page 337, but the lan-
guage .used in the text describing the experi-
ment is not correct. It should read: ‘‘Oxygen
was discovered to be magnetic by Faraday.” The
fact is just the opposite of the statement of the
book.

(8898) R. R. J. asks what voltage is
required to jump a spark gap of 14 inch, and if
the voltage is in direct proportion to the width
of spark gap. Also, how to determine the num-
ber of oscillations and wave length wireless tele-
graph system as mentioned in SUPPLEMENT,
No. 1383, Siemens & Ilalske system or any sys-
tem. A. The voltage necessary to force a
spark through 14 inch of air varies greatly
with the shape of the terminals, as points,
balls or plates; and with the pressure, mois-
ture, and temperature of the air. Thus a spark

1-5 inch long was produced between balls 1-10
inch in diameter by 16,200 volts; and
between Dballs 1 inch in diameter Dby
18,900 volts pressure. The subject is
quite fully treated in Thompson’s ‘Ele-
mentary Lessons.” The methods of meas-

uring lengths of electrical waves will be found
in papers given hefore the American Institute
of Llectrical Iingineers. I'rof. Pupin has pre-
sented several papers upon these topics, which
we cannot abstract in a letter.

(8899) S. M. G. inquires whether

a jump spark coil can be made by single wind-
ings instead of primary and secondary windings.
If so, what size wire and how heavy insulation
is best for a current of 5 to 8 volts pressure?
A. A coil can e made for gas lighting and
similar small uses with one winding: but a
jump spark of sufficient length to make a sure
ignition in a gas engine should be an induc-
{ion coil with primary and secondary windings.
A spark coil with one winding may be made
with a core 10 inches long, covered with paper.
The winding should be of cotton-covered mag-
net wire, say No. 14, of which 300 feet or
thereabout may be wound on. The spark is
given at the breaking of the circuit, and is
due to self-induction. Each layer may be separ-
ated from the adjacent layers by brown paper,
not very thick. No very definite rules are re-
quired, as there is a great difference to be noted
among these coils. The battery may vary, and
as it runs down, more cells may be attached.

(8900) A. B. C. asks for a formula
for oxidizing linseed oil without litharge : want
to have oil very heavy and bright, and entirely
free from fat. A. Keep the oil at a tempera-
ture of somewhat over 130 deg. C., while a cur-
rent of air is passed through or over it: then
increase the temperature until the oil Dbegins
to effervesce from evolution of products of com-
bustion. By continued boiling the oil becomes
very thick and may be drawn out into elastic
threads, which are very sticky, but do not pro-
duce a greasy stain in paper.

(8901) R. F. D. asks: In the Planté

type of cell, how many square inches of posi-
tive plate surface are reckoned for one am-
pere-hour? By Planté type 1 understand that
metallic leaden plates are immersed in the elec-
trolyte, which I suppose is correct. A. The
P’lanté type of secondary cell is defined by Fos-
ter in his “Electrical I'ocket IBook™ to be ‘‘con-
structed of lead plates so designed as to present
a large surface area to the action. of the elec-
trolyte, the active material being formed on the
plates, either electrically by charging and dis-
charging, commonly called forming, or chemi-
cally.” The same authority gives a formula for
calculating the theoretical capacity of a cell per
pound of active material. This is the better
way of expressing it, since to base the capacity
upon the surface will not take the thickness
into account. The practical results given are:
Ifor lead peroxide and the same -weight of
spongy lead per ampere hour: 0.53 ounce for
a ten-hour rate of discharge: 0.62 ounce for a
five-hour rate of discharge; 0.70 ounce for a
three-hour rate of discharge; 1.00 ounce for a
one-hour rate of discharge. These numbers are
for plates of ordinary thickness and an electro-
lyte of the density of 1.200.

(8902) P. S. B. wants to know

the composition and the method of manufacture,
of carborundum. A. The mixture from which
carborundum is produced consists primarily of
coke and sand, to which is added a small
amount of salt to facilitate fusion, and a small
amount of sawdust, which evolves gases upon
heating, and these gases tend to keep the mass
more porous and thus facilitate the escape of the
carbon monoxide gases later produced. This
mixture is packed between the two carbon poles
carrying the current, there being, however, a
central core of coke placed directly between
the carbon poles, providing thus a conductor
for the current and so overcoming the difficulty
of starting up, and also keeping the internal
resistanze more uniform by breaking up the arc
into numerous small ares. Carborundum is a
silicide of carbon; the formula is CSi.

00D or METAL
Workers =<

Without Steam Power should
use our Foot and Hand Power
Machinery, Send for Catalogues

A--Wood-working Machmery,
B—Lathes, etc.

SENECA FALLS MFG. CO. o
695 Water St.,Geneca Falls, N.Y. =

CATALOGUE FRE,
120 Cunvert ST

' SEBASTIAN LATHE 60 i05uiints

WireCloth, WireLath,
Electrically-Welded

Wire Fabrics
and Perforated Metal

Manufactured by
CLINTON WIRE CLOTH COMPANY,

BostoN NeEw York CHicAGO

THE MIETZ & WEISS

Sizes from
1to60H. P.
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CLINTON, MASS.

San Francisco

KEROSENE

nd GAS ENGINE
burns l\l‘.l“l SENE cheaper and
safer than gasohne. Automatic,
simple, reliable. No electric bat-
tery or flame used. Perfect regula-
tion. Belted or directly coupled to
d)nmao for electric lighting, charg-
storage batteries, pumping and
power pur] mezs.

198-138 Morr St., NEw YORK.
bR

ADOPTED
OVERNMENT.
lllghe-t A“ ard, direct coupled
Generator Set, Paris Exposition,1900.
Gold Medal, Pan-American Ex-
Gold Medal, Chnrleston, s. C, Exposmou, 1902.

Send for
Catalogue.

position, 1901.

All styles and sizes.
Send for Catalogue.

THE CUSHMAN CHUCK Co.,
189 Allyn St., Hartford, Conn.

FOR
GUNSMITHS, TOOL
MAKERS, EXPERI-
MENTAL & REPAIR
WORK, ETC.

From9-in.to13-in. swing.
Arranged for Steam or
Foot Power, Velocipede
or Stand-up Treadle
Send for Catalogue.

W.F.&JNO. BARNES CO.
Established 1872.
1999 Ruby St., RockForp, ILL.

The Perfection of Pipe Threadmg
is admitted to be reached when our
No. PIPE T RE DING

is used. As a hand machme it is the
only one known that will cut and thread
an 8 inch pi pe with ease and satisfac-
tion. One valuable feature is. that it
has no arbitrary lead screw tor deter-
mining style or pitch of thread to be
cut. I#= Send for Catalogue.
THE MERRELL MFG. CO,

’l‘oledo, Ohio.

ARTESIAN

Wells, Oiland Gas Wellsdrilled
by contract to any depth from 50
to feet.oWe also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drillin
Machines for 100 to 1200 feet.
Write us stating exactly what
is required and send for illuse
trated catalogue. Address

PIERTE WELL ENGINEERING AND SUPPLY CO,

136 LIBERTY STREET. NEW YORK, U. 8. A.

PALMER

MARINE and STATIONARY

MOTORS

2 and 4 CYCLE
are N0 experiment, as they
are in successtul opemtlon
in all parts of the world.

Launches in stock.
Send for Catalogue.

PALMER BROS.,
Cos Cob, Conn.

THE B. F. BARNES
WATER EMERY

TOOL GRINDER
Swings a 24x2-inch Wheel.

It has no pump but a simple trough unique-
ly arranged for supplying water to the
Wheel. ~Easily manipulated and cannot
get out of order. Without question it is
the most practical and durable wet tool
Grinder ou the market, Details on request.

B. F. BARNES COMPANY, Rockford, Ill.

301 Curtiss St.,

The MEDART ¢

BOAT BUILDING ¢
d MATERIALS |

bring boat construction within the <
range of amateurs, at a small cost. ¢
1
4

Yachts, Launches, Row Boats.
Send stamp for catalog.

FRED MEDART, 3545 DeKalb St.,

St. Louis, Mo.

Qur Pen Carbon Letter Book
Copies
lour Letters
While you write.

If your
stationer does not keep it, write for free specimen of
work. Beware of infringements. Address Dept. L

Pen-Carbon Manifold Co.,145-7-9 Centre 8t., New York.

Use any Sen and your own stationery.

INDEX OF INVENTIONS

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

March 10, 1903,
AND EACH BEARING THAT DATE.

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

Abdominal supporter, E. M. Temple.
Account sheet, W. J. Hughes.....
Acid, making methylene citric, R. Bert o
Acid salts and making same, sulfonic, L. O.

Helmers ...........ciiiiiiiiieieieenns
Acid salts of alkaline earthy metals and

122, 275
722,506

metals proper and making same, sul-

fonic, L. O. Helmers.................. 722,607
Addressing machine, J. W. Underhill...... 722,268
Aerated waters, appurntus for the automatic

production and delivery of, Lee & Me-

MUITAY o vieivitiinencnncencnncnnnnnss 722,368
Air brake, J. Farrar...................... 722,403
Air brake angle cocks, opemtlng device

for, W. B. Riley.........c....oooae. 722,384
Air ship, E. P. Johnston................ 722,516
Alarm. See Low water alarm.
Alarm system, electrical, H. M. Sutton et

) P 722,334

Alphult apparatus for treating rock, Down-
Roloson

Automoblle L. B. Gaylo 722,224
Automobile carriage, W. H. 722,243
Awning, metallic, E. Cornitius. 722,566
Axle box, E. Ottenbacher....... . 722,380
Axle, revolving, C. Faulkner................ 722,218
Baling press door closing means, A. John-

) TP 722,513
Baptismal font, H. k. Nehr . 722,242
Barber chair, F. H. Wilsdorf o.e. 722,439
Basket, J. I. Lane.......... . 722,408
Bath tub, H. Hoeglauer... . 722,232
Bed, folding, C. P. Brown....... . 722,485

. 722,484

Beet topper and puller, k. Briggs.
. Ri . 722,252

Belt, conveyer, H. chard:

Bicyele wheel, G. G. Ritchie. . 722,433
Bicycle wheel hub, G. Ellstrom......... . 722,402
Binder for sheet music, ete, J. C. Kimsey.. 722,689
Binder, temporary, Brown....... . 722,651
Bit stock, I. E. Stump......... . 722,332

Blank ends, machine for

Haskins . 722,300

Boiler cover plate, . Fairweath . 722,671
Boiler water gage, steam, T. W. R 722,410
Book and binding therefor, N. Bach..... . 722,418
Book, deposit credit, T. D. Taylor... . 722,391
Book, manifold sales, J. K. Laning . 722,593
Book, sample, H. O. S. Carlson...... . 722,283
Boot or shoe fastening, R. Snapper.. . 722,638
Boring bit, extension, J. C. Beyer.. . 722,481
Bottle, J. IMEeS. . eviieeennneeennnnnaas 722,477
Bottle, medicine, C. W. McShane, reissue 12,097
Bottle, siphon, L. Magidson................ 722,523
Bottle stopper head, G. Limbach....... . 722,596
Bnttling apparatus, liquid G. F. Sumner. 722,263
Bowl holder, G. Grimm............... . 722,228
Bowling alloy, W. H. Wiggins. . 722,340
Box lid holder, C. JacK.......ccoveieeeennn 722,652
Box or package and material therefor, J.

H. Greenstreet.........ccoovvuvnnnn . 722,423
Brake beam fulcrum, . Coolbaugh. 722,565
Brake beam reversibie fulcrum C. H.

liams, Jr. ......... .. . 722,655
Brooder, J. H. Swayze . 722,437
Brush, fountain, H. Brown..... . 722,281
Buckle, J. P. Hunt............. . 722,611
Buckle, side, J. K. Molloy................ 722,375
Buildings, ete., moving heavy, H. Sheeler. 722,256
Butterin and making same, A. Bergman.. 722,276
Button, link, E. W. Morehouse............ 722,529
Button turning machine, H. A. Berger.... 722,479
Calculating machine keyboard, W. T. Tread-

.................................. 722,438
Cundlcstlck drip cup, T. M. Mulkerins.... 722,318
Candy box, C. A. AdamsS.........c.cuv.. . 722,199
Car brake, F. X. Berube..... . 722,201
Car brake, K. Theilengerdes...... . 722,266
Car, convertible, Brill & Haddock . 722,280
Car coupling, J. & J. O. Timms...., . 722,267
Car door, grain, J. L. Hamel.............. 722,578
Car door uponlng or closing devlce, trolley,

W. H. Cook........ 722,422
Car, hopper bottom J. 722,299
Car wheel, H. L McGuire 722378
Cars on lnellnes, means for handling cal le

drawn, T. A. iSon. ....oiiiiiii i 722,502
Carbureter, gas engine, H. A. Davis 722,357
Carpenter’s gage, G. W. Peyton 722,381
Carpet stretcher, C. O. Devilbiss. . . 722,216
Carpet sweeper, J. W. SykeS......cveeeens 7226-12
Carrier. See Egg carrier.

Case. See Traveling case.”
Cash register, F. J. Hull................ 722,510
Cell cases or egg trays, machine for mak-

ing, W. B. Sheperd 722,329
Centrifugal separator, Lucas & Jeppson.... 722,522
Chair attachment, . Blo 422482
Check holder and cutter, cash A. D. Jos-

722,234
Chuck, drill, F. P. Gates .. 722,575
Cigar makers knife, O. L. Buehler........ 722,282
Cigar or cigarette mouthpiece, J. & L. Prze-

decki .......00... 722,383
Circuit controller, J. S. . 722,301
Cleaning smooth surfaces, composlt

M. Peryer ......eoeeeicuicncncneanenns 722,454
Clock key, O. C. Eggers............. . 722,290
Cloth cutting machine, R. P. Wright. 722,47o
Cloth, ornamenting, L. & K. David... 722,447
Clutch F.Claus................... 722,492
Cluteh friction, K. J. Nutting 722,244
Coal drilling muchlnv J. W. Shallonborgu 722,412
Coat and hat bhanger, G. B. Willet 722,548
Cock, check and waste, W. K. Brunt . 722,419
Coffee pot, T. C. De Hart................ 722,213
Coin freed mechanism for gas

meters, Beale & Bagnall............... 722,504
Coke drawing machine, B. J. Matteson. .. 722,599
Collar fastener, horse, S. H. Hull..... .. 122,304
Comb, C. Moeschl..............co... . 722,315
Cumpositiml of matter, K. Padberg...... 722,536
Condenser, steam surface, J. R. Richmond

722,627, 722,628
Copy holder, H. L. Massey........... .. 722,239
Corn husking machine, K. J. Fitzpatrick.... 722,448
Corn_ shocker shock foxming post, B. R.

Benjamin ........ ... i iiiaiia.. 722,397

Corn shredding and husking machine, W.

Martindale ................ ... ..., 722,429
Couch head rest support, J. Luppino 122,3 2
Cultivator, C. L. Swanson........ 722,264
Cultivator, J. McCoy 722,319
Cultivator coupling, R. W. E. Huye 722,231
Cultivator, two row disk, L. Kirlin. 722,235
Culvert, F. S. & F. H. Beach.... .. 722,396
Curtain ring, J. W. Leslie................ 722,370
Cut off for cisterns, automatic, Deming &

TUully ooiiiiiiiiiiiiiiieiiiiiiiaaanans 722,214
Cuttlebune mold, A. A. Gelger et al. .. 722,361
Disinfecting apparatus, E. Fournier........ 722,50%
Display mechanism, curtain, A. M. Davy.. 722,568
Display rack, C. E. Brackbill............ 722,279
Distance meter or range finder

SEN L ..ieiieieeennn . 722,435
Dividers, H. C. Adamson.................. 722,551
Doer, electrically operatlng, . mbers, Jr. 722,446
Double claw or grip device, H. Sheeler.... 722,257
Dough cutter or slicer, E. P. Mossner. ..... 722,452
Dough dividing machine, F. H. Van Houten 722, .Mo
Draft equalizer, P. Yeager................ ¢

Dredging machine, W. W. Lea
Dress shield, D. Basch

Drill. See Grain and fertilizer drill.

Driving mechanism, W. Scott.............. 722,388
Driving wheel, traction motor, E. Boniecki 722.278
Drop curtain, mirror, H. M. Williams.... 722,342

H. C. Gammeter....
yellow sulfur, Ris &

Duplicating machine, 722,404

Dye and making same,

fus ... 722,630
Dynamos, automatic regulator for constant

current, F. . O’Hanlon 722,533

Egg carrier, H. S. Jenne....... . 722,512

Electric controller, F. A. Merrick . 722,527

Electric current contmllor, J. J. Murpl 722,453

Electric furnace, A. A. Shade........ 722,411

(Continued on page 215)
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Young men and women in search of Pet-
manent, Profitable Employment, will ap-
premate our new, easy method of selling

ALUMINUM COOKING
=%, UTENSILS

Takes away all objection-

J) able features of canvass-
ing and adds greatly to
the profit, Over 100 diff-

erent utensils. Very high-
est grade. Do not burn
food. Cannot rust, crack
or scale. Last a lifetime,

Write to-day for our plan.
It’s the best thing you ever saw,

BhHe Aluminum Cooking Utensil Co.
District 5, Pittsburgh, Pa.

It’s a Guarantee of Qualily
2,000,000

Sold in 12 Years

EVERY REEL WARRANTED

Booklets mailed free

. The Andrew B. Hendryx Co.
New HavVeN, CoNN., U.S.A.

THE BRIGHT WHITE LIGHT FOR

MAGIC LANTERNS

Also for Bromide Enlarging, Copymg, Photo-Engraving.

Intensely brilliant, veléy portable, burne kerosene, costs
1 cent per hour. Send for copy Franklin Institute award
and lists of Stereopticons, Moving Pictures and Slides.

WILLIAMS, BROWN & EARLE,
Dept. 6. 918 Chestnut St., Philadelphia.

FREE FOR. 30 DAYS,

We will send our grand new book “HOW TO M.
MONEY WITH POULTRY AND INCUBATORS"
Sroe, postpald, for the next 30 days to all whomen-
tion this paper in writing for it.
over published. 8x11 ins. 196 pag:

E=3 original illustrations. 12 special chapters on vital
poultry subjects.  Write to our nearest office for it.

pherl lncuﬁnlor Co.,
ass., New York, N. ¥,

Bo!mn

MATCH FACTORY.—DESCRTPTION
of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113, Price 10 cents. For sale by Munn &

Co. and all newsdealers.
DRILLING

WELL e

Over 70sizes and styles, for drilling either deepor
shallow wells inany kind of soil or rock. Mounted
on wheels or on 8ills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.

YOU ARE EASY

If you need a carpenter to help you repair your roof with
Warren’s Natural Asphalt Stone Surfaced Roofing

Has 2inch  The best and most. ser-
1ap edge.

viceable prepared roofing
on the market. [tisdur-
able, fire-proof, and does
not require painting.
Comes ready to lay in
rolls containing 108 8q. ft.

Warren Chemical & Mfg. Co., 172 Broadway, New York

KNOWING HOW Gas Engines
should be made and making them to con-
form 10 our own high standard gives the
LD Gas & Gasoline
Engine
a prestige which has beer
confirmed by the test of
23 years’ hard use. Reli-
able, Economical and Dur-
able. Stationary Engines,
1to 50 h. p. Portable En-
gines, 434, 8 and 12 h. p.
Write for catalogue.

OLDS MOTOR WORKS, 216 River St., Lansing, Mich.

THE WATERBURY
Emery Grinder,

with adjustahle table, for flat surface
grinding and finishing, and for ordi-
nary tool grinding.

8F~ Send for Catalogue.
BLAKE & JOHNSON
P. 0. BOX 7,
WATERBURY, CONN.

FOR TOWN OR COUNTRY USE
There is no more serviceable or simple
engine than the WEBER JUNIOR
a 23 H. P. engine suitable for gruuhn
feed, pumping water,
&c., or presses,
churns, butchers’ machinery, sheep
shearing machines,
ith water and gasoline t
pipes. Oilers, etc., all read
business.
One operating valve, 650 Ibs,

Weber Gas & Gasolin(
Engine Co.
Box 11144, Kansas City, Mo.

Floor space,
24x72 ins,
Speed, 375 rev,

THE AMERICAN
THERMO-CALL
BUTTON

discovers and reports firé automatically.
M} Can be attached to the existing wires in
hotels and manut‘ncturmg plants. Inval-
uable as a life and property saver in
residences. No possible chance for fire
to secure headway without sounding
alarm. Permanent, not fusible.

American Thermo-Call Co.,

Boston, Mass.
Mfrs. of thermostatic devices of all kinds

Universal Safety Tread

Made to walk on with perfect safety.

Steel,

Stairs,
al::;ass‘ Coal
Man- Holes,
ganese Car Steps,
Bronze, Ete.

For Elevators or wherever you walk is always secured
by its use.

UNIVERSAL SAFETY TREAD CO , 45 Broadway, NewYork

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

REGEALED ICE MACHINES
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These essentials of the serviceable
and safe automobile are developed
in the Cadillac Automobile through
new principles of engineering and
perfect mechanical construction.
The engine is very compact and very
powerful; the transmission gear a
triumph of mechanics; the steering
wheel very sensitive—and absolute in
its control; the brakes reliable under
all conditions of grade and
speed; running gear
and body strong,
but graceful.
The

Automobile that
Solves the Problem

of safe and rapid transit on all
roads, under all conditions. If you
know of an auto fault you’ll find it
corrected in the Cadillac. Price
$750. Detachable tonneau, at an
extra cost of $100, converts this
graceful runabout for two into a
delightful touring car for four.

Our free illustrated
booklet N gives address of
agency nearest you where
the Cadillac may be seen.

CADILLAC
AUTOMOBILE COMPANY,
Detroit, Mich.

Squabs Pay B3t

Easier, need attention only part of
time, brins big prices. Raised in one

month. Attractive for ultrymen.
armers, women. Send for FREE
BOO 'ET and learn this immensely

rich home industry.

ANDS DIRTY ?

Gre-Solvent instantly dissolyes and removes

machme grease, paint and ink. Miles ahead of

oRPp. armless. Antiseptic. By mail, prepaid,

15(:. an 250.. stamps. Sample free to dealers.
Correspondence solicited,

THE. UTILITY CO., 233 Greenwich St., New York.

of Service

always proves the absolute
supremacy of the

Remington

Typewriter

Remington Typewriter Company
327 Broadway, New York

Electric motor regulation- system, P. J.

() 111 IS 558 488 660800000000 0006000 .o 722,563
Electric time switch, H. C. Ifroelich...... 722,292
Electrical contact brush and producing same,

H. Motsinger.......coovvivivannnns 722,606
Electrode for electrolytic apparatus, second-

ary, Imhoff ...ttt 722,583
Elovat.n-, W. L. Holman......... 722,364
Elevator gate operating device, 3

Kirsch ............ . 722,590
Embankment protector, 722,445
Engine, F. H. Sleeper.. 722,259
Engine reversing gear, F banks & 'Sau(-r 722,217
Evaporating pan, E. R. Shaw............ 5
Exercising apparatus, F. D. Smith.

Exhaust silencer, M. Crawford

Extensible round top table, K. B. 22,5
Eyeoglasses, E. L. Lembke................ 722,521
Fabrics, manufacturing, A. Oesterheld.... 722,246
Fall rope carrier and operating device there-

for, Lambert & Delaney................ 722,518
Fan, ol(-ctrie, R. P. Chandler............ 722,208
IFeed for boilers, automatic water, C. Wil-

KiNS . .iiiiiiiiiai it ieeinienreaaanaaan 722,549
Feed water for motor vehicles, heating, W.

and G. AIC. oot eeeenrnnnnnnnannnnn 722,309
Fence post, Wherry & Hill...... L. 122,474
FFence post, W. E. Owens...... . 722,615
IFertilizer feeder, Miner & West 722,528
Fibrous plants, machine for dehblating,

. S. Belding.............. 722,556
IFigure, mechanical, C. 722,207
Filter, G. k. Hodkinson 722 581
Filter, F. Rothe........... 722,().32
Iilter, barrel, H. R. Cassel. 722,399
I"ire escape, E. Anderson... 722,552
I'ire escape, Wood & Royse.............. 22,648
Fireproof construction, G. A. Schillinger. 722461)
Iluid compression, apparatus for elastic, H.

1 e S 80 080006000 0a0 000000000008 722,558
I'ruit box extension frame, J. Nicholas.... 722,534
f'ruit harvester, G. H. Shellaberger...... 722,413
IFulling machine, L. P. Hemmer....... .o 722,363
Game apparatus, A. J. Musselman. .. 122,247
Game apparatus, C. A. Kowler....... . 722,359
(Game apparatus, C. N. Morgan..... ..o 722,603
Garment clasp, O. Kemper................ 722,308
Garment clasp or hose supporter, A. H. Cohn 722,285
Garter, P. S. Bauer...........coceeeenennn. 22,274
(as burner, C. F. Glocker. 722,226
(a8 meter, H. H. Sprague.......... 722,390
Gas or gasolene engine, B. Garllus... . 722,223
Gas regulating valve, automatic, H

a0 722,302

722,358

b 722,634
Glass  bodies,

Schott . ...iiiiiiiiii ittt 722,386
Gold from cyanid solutions, precipitating,

A. Prister .........couiiiiniinninnnnnns 722,455
Governor, R. Conrader..............ccouuu.. 22,564
Grain and fertilizer drill, I*. N. Isham 722,407
Graphite separator, J. H. Davis.......... 22,211
Grazing stake, J. R. McGoron.... - .
Hair fastener, W. A. Sloan................ 7
Hammer, pneumatic, Oldham & Padbury.. 722,614
Harp, Moerscher..........oovviiiinnns 722,602
Harrow, J. H. Davis.............. . 722,287
Harrow and cultivator, combined, .

Stewart .........cieiieeia.n .. 722,261
Harvester, corn, A. 8. Gove.. .. 722,227
Harvester, corn, W. W. Butson . 122,487
Harvester, cotton, A. Campbvll 722,421
Harvester, pea, F. 722,326
Ilasp, R. D. Wirt 722,344
Header platform,

Schwartz ............... . 722,488
Heating furnace and boiler, A

A1) R0860000680030080008083000000 722,493
Heating systems, means for regulating the

temperature in, P. PowerS........ 722,251
Hedge trimmer, W. Linhoff....... s 122,371
Heel, boot or shoe, J. L. Izan.... .. 722,307
Hinge, detachable, G. B. Pickop 722,624
Hog snout holder, G. K. Snider.......... 722,434
Hoisting apparatus, A. E. Norris.......... 722,613
Horseshoe, A. McKay

Horseshoe, elastic tread, H. D. Traveller.. 722,337
Hydrocarbon burner, J. G. Branch 22,202
Hydrocarbon motor, J. W. Packard........ 722,431
Hypodermic needle, . D. Brooke.......... 722,203
Igniting device, eleetric, K. Sturm........ 722,333
Indicator. See Liguid level indicator.

Internal combustion engine, Riotte & Rad-

cliffe .. . 722,629
Intestine Cl( Matheyer. . . 722,525
Iron and steel, ('loanslng and

the quality of, I'. . Weber 722,270
Iron from its ore, reducing, M. Ruthen-

DULE +oeriiieriieiennanannnns 722,253, 722,254
Journal bearing, A. M. 722,427
Journal bearing, K. J. » . 122,495
Journal bearing shell, M. J. Rogers. .. 122,327
IKeg or cask cooler, S. M. J. House. .. 722,509
Ladder, step, A. K. Paskell......... . 722,409
Lamp, gas, A. H. Humphrey....... . 722,306
Lamp socket, D. A. Schutt, reissue. 12,099

Lamp, vapor burning, W. Mitchell........ 722,601
Lamps, gas-detecting attachment for miners’

safety, Beard & Mackie.............. 722,555
Leather staking machine, Slocomb & Craig 722,461
Letter box, . W. arker..........o.eeee 4
Letter, sign, B. V. Kostka......... 5

Lift, tradesman’s, C. A. Bouck
Linotype machine, L. Cesana

Linotype machine, G. A. Bates....722,353, 722,304
Liquid level indicator, Tripp Wa(ll(-lgh 722,645

Lock, A. D. Plowden.. .. 722, 32o
Lock, E. Heidman.... 722 406

Lock, B. Phelps
Locks having

722,623

rocking chambers, construc-
3

tion of, L. de Preville 722,537
Locomotive cab ventilator, K. .. 722,539
Locomotive engine, K. J. Cole . 722,356
Loom, power, S. I°. Patterson 722,248

Low water alarm, steam boiler, k.
722,330
722,209

ey
Lubricating mechanism, N. A. Christensen
Malt for mashing, apparatus for prupmi’

bruised or ground, V. Lapp........ 722,310
Match machine, E. B. Stocking.......... 722,331
Mausoleums, vaults, ete, roof for, C. E.

Tayntor ...ieinieiiennennrneoeeennens 722,392
Medical use, electrical generator and dis-

tributer for, E. L. Madden 722,598
Metal post, . Schneider....... 722,635

Metal sheet drying and fluxing .
C. Taliaferro...................... ...
Milk, regenerative apparatus for the simul-
talwous warming and cooling of, L.

722,643

LASEN .ttt ieerneeeetonrsnsensenanns 722,366
Mold and core drying apparatus, W. L.

R ETE ) oA B ona00AB6n00 N oanRasa BA00 s 722,312
Motor. See Hydrocarbon motor.
Motor, C. H. Roth........................ 722,328
Music record, diagram, or pattern, R. A.

187 060006050004 0000806000060000000000 722,574
Musical instrument mechanical playing at-
tachment, E. . Ackerman.......... 722,476
Necktie, coml)lnatlon, Samter & Pinner.... 722,633
Nigger bar cushion device, MecGregor &
SOmMerS ..iviiiieitienieeniienroeanans 722,320
Nipple, teething, F. B. Anderson. . 722,350

. 722,640
722,649

Nut lock, W. (. Stickel
Nut lock, M. Bartley.....
0il burm-r J. McDermott.
Ore handllng plant, G. H. H\'Io
Packing, metallic, G. C. Walters.
Packing ring box, L. H. Martell.
Packing tube, G. H. Brownel.....
Painter’s appliance, 5
Paper watermarking device, J. Barnett....

722, 55%

Peat, manufacturing plastic objects from,
g L8 58560600 00006000000000000000000 722,626
Pen filler, reservoir fountain, M. T. Horn 722,508
Penholders, device for mounting, F. Me- b
) (115°1{5 000000 000880000 0000000000630080 722,809
Pencil shnrpenmg machine, D. H. Rogan.. 722,631

Phonograph repeating attachment, D. Petri-
Palmedo ........ccciiiiiiiiiiiiii..,
Photographic pmulsion and making same,

722,616

(144 (55000 0000000006005008800000] 722,238
Photographlc shutte L. J. R. Holst . 722,449
fck, S. JoneS.......civiteiieiiiiiienet 722,586
Picture apparatus, animated, J. A. Pmsn.. 722,382

Picture banger, A. W. Magerhans .......... 722,311
Picture hanging device, . F. Towne.... 722,467
Picture machine, 722,393

moving, W. P. Warren..

Pie filler, soft, J. J. Connors

Pile, E. Villet. 122,417
Pipes, floor plat .
R. Wells..o..coiiieeineserencniaessns . 722,338

(Continued on page 216)

Dueber-Hampden Solid
Gold Watch Cases

are not only handsomer and more dur-
able, but stronger and better than any
alloy or combination of metals can be.

< ... D
& ™ >

@ 'l‘rade Marks @

ACCURATE -7'0'7'/7’5 SMND"

ﬂll eb pdeﬂ

Waliclhes

are made in our factories, the most complete
watch factories in the world. We make the
entire watch, both movement and case, and
guarantee them.

LA T (e,

2 ]
(14 I Smallest, daintiest
h c 4- oo Women’s watch.
Send for free book ‘*Guide to Watcl Buyers.”’

Dueber-Hampden Watch Works
56 South Street, Canton, Ohio

These are

21 jewels,
17 jewels.
For Men.

FAY & BOWEN

Motors & Launches

Operated by

. GasolineVapor
Motors 12 to26HP

THE FAY & BOWEN MARINE

is a revelation to those who have used others. Reliable, safe,
durable and easy to operate. Remarkable speed control.
Best of all, it starts when vou start it. No handle or crank is
used. Ourpalented 1gmter is absolutely unique and always
instant and positive in action. It is really the only verfect
and satisfactory igniter.

Motors complete from 13 to 25 h. p. ready for installation.
We also build handsome launches with motors installed and
YP&dy to run. SEND FOR CATALOGUE.

FAY & BOWEN, 85 Mill 8t., Auburn, N. Y.

MORAN FLEXIBLE JOINT

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

\ =

| Gallon in 4 Minutes

of the purest drinking water and
free from all solid atoms and
disease germs. Evéry house-
hold should have a

BERKEFELD FILTER

which prevents the spread of many
diseases generally originating in impure
water.

BERKEFELD FILTER CO.,
4 Cedar Street, New York,

ELECTRO MOTOR. SIMPLE, HOW TO

make.—By G. M. Hopkins. Description of a small elec-
tric motor devised and constructed with a view to assist-
ing amateurs to make a motor which might be driven

with advantage by a current derived from a battery, and
which .would have sufficient power to operate a foot
lathe n any machiue requiring not over one man pow-
er. 11 figures. Contained in SCIENTIFIC AMER-
ICAN S PLEMENT, No. 64 1. Price 10 cents. 10 be
had at this office and from ail newsdealers.

ELEGTRIGHL TESTING

If you wish to know the properties of any electrical
instruments, materials or al')paratus the utiljty of an
invention or the practicability of an idea, tgsts by us
might be of great value to you.

NEW YORK LABORATORY LAMP TESTING BUREAU

8th Floor.  No. 14 Jay Street, New York

COLD GALVANIZING

alr and sea water. Our Patent Process is now in use all over the country.

Co., Herreshoff Boat Building Co., Townsend & Downey, Armour Packing Co.
Main Office, 348 Broadway.

Sample and custom work done at our factory, 10-110 W. 11th St.

Save all the Spelter consumed in galvanizing by the hot process
by using our Patent Cold Galvanizing Process, as the amount of spelter
lost as dross in the hot process 1f used in our process will give sufficient
protection to any kind of work to make it rust-proof even against salt
Our licensees include U. 8. Government, The Standard Ol
Licenses granted on royalty basis.
U. 8. ELECTRO-GALVANIZING CO.

We manufacture gears
and vodies suitable for
all purposes. We also
sell” supplies and can
furnish any part or all
\ the parts for a gasoline
\ or steam rig. See our
late catalogue, FREE.

NEUSTADT-
PERRY CO,,
$26-830 S. 18th St.,
St. Louis, Mo.
New York, Export Agents.

Cuas. T. Howr & Co., 51 Hudson St.,

Little Wonder
TELEPH ON E

FOR $gG_, 0

We will send 2 telephones, ) feet of wire,
and all necessary staples, with full instruc-
tions how to put them up and operate.

HIPWELL MFG. CO.,
Allegheny, Pa.

Gas Engine
IGNITER

Com[‘J‘ete with spark coil, $12.00.
The Best Thing on the market.
Latest and most improved model.

§F= Send for Circular.
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0.

“ OIMA”

Durable and Saf'e

5 inches
long

Made of Steel, Nickel Plated
Will stop the most vicious dog (or mau) without per-
manent injury.  Valuable to bicyclists, unescorted
ladies, cashiers, homes, etc.  Loads from an
liquid. No cartridges required. Over

shets in one loading. 11 dealers, or by mall, 50c.

PARKER, STEARNS & SUTTON, 226 South St., New York

Howard Two and Four Cycle
MARINE

AND
AUTOMOBILE
MOTORS
‘Write for Cat.
Grant Ferris Co.
Troy, N. Y.

FREE! Just what every
young elutncl an wantee

Lights lamps, runs motors,
will decompose water and a
thousand wonderfui things
Most complete little gere

rator made. Runs off a sew.
ing machine.

Send stamp for particy

C. & T.

Elee. Co.,
Department H,
Syracuse,
N. Y.

Midget.
Dynamo or
Motor.

The STEFFEY Motor-Cycle
IS T l% y

‘Wealso have acumpltte Iine of Mot ors,
Castings & Accessories for Bicycle,
Automobile, or Marme. Highest Grade.
We undersell all others. 2-cent stamp
gets our :.atalogue

EFFEY MFe. Co.
2120 Brm\n Street, Pm]ndelp}nu, Pa.

petl On Approval

X We wm shi’p any bic cle C.0.D. on appro-

t and if accepte
ed allow 10 DAY ﬂREE TRIAL
before purchase is b:

R New 71903 Model.g

‘‘Bellise,””

no better bk:\'rcles at any price.
Any other make or el you want at
one-third usual price. Choice of any
standard tires and best equipment on
all our bicycles. Strongest guarantee.
RIDER AGENTS WANTED inmry town to buy
sample wheel at special e and take orders for
our improved '03 models. T}fere’a big moneyinit,
00d 2nd-hand Wheels $3 fo $8.
4 DO NOT BUY s bicycle until you have written for our free
uhlbvlth large photographlio engravings and fall descris

YGLE GOs Dept. 59-C. Chicago.

Oldest Incorporated Co.

in the U. S. making
AUTOMOBILE BOILERS
LowWaterAlarms  Reducing Valves
Damper Regulstors Steam Traps
Cannon made a Record Mile in 1.051-5 with
our #-inch boiler. Write for Catalogue.

Steam Carriage Boiler Co.

119 W. 18t St., Oswego, N. V.

4

% which paints or whitewashes ten times the superficial

%7“When One Man Equals Ten”

in the quantity and qualit
saving of 90 per cent.
chamctertshc in

Hook's Pneumatic Coating Machine

'I: of his work there must be a
hat is the great economical

rea that any painter could cover with a brush in a
given time. [t gives any surface an evener and more
urable coating and is far cleaner than brush work with
infinitely less labor and trouble. With this machine we
bave put *‘STA ERE?” PAINT on nearly
everything from an Oceun Liner to a Row Boat, from a
Grain Elevator to a Corn Crib.

“STAY-THERE” PAINT

Is a new chemical substitute for oil-paint at one-fifth
its cost. [t is weather-proof and fire-proof. Made in
white, black, and 24 colors. Circulars, folders, and book-
lets free, with price-list, on application to

F. E. HOOK, Manufacturer,

© 1903 SCIENTIFIC AMERICAN, INC.

J 11 to 27 HOOK BUILDING, HUDSON, MicH., U. 8. A.
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Valuab}g ?Books !

NOW READY.

Modern Machine
Shop Tools

Their (‘onstruction, Operation and Manipu-
ation, Including Both Hand and
Machine Tools.
By W. H. VANDERVOORT.
Large 8vo. 576 Pages. 613 Illustrations.
Price %4.00.
An entirely new and fully illustrated work. treating
the subject of VMiodern Machine Shop Tools in a
concise and comprehensive manner. Special care has
been taken to eliminate all matter not strictly pertain-
ing to the subject, thus making it possible tn give the
reader complete information pertaining to machine
shop tools and methods in a single volume at a mode-
rate price. X
‘The work is logically arrnn%ed ; the various hand and
machine tools beinz grouped into classes, and descrip-
tion of each is given in proportion to their relative im-
portance. The 1llustrations re})resent the very latest
tools and methods, all of which are clearly described.
Each tool is considered from the following points:
FIRS'I'—Its construction, with hints as to its manu-

M. E.
Bound in Cloth.

acture.
SECOND-—Its operation, proper manipuiation and care.
THIRD—Numerous examples of work performed.

TWENTY-THIRD EDITION

Experimental Science

By GEORGE r1. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100
ages. litustrations. Cloth Bound, Postpaid,
$5.00. Half Morocco, Postpaid, $1.00. Or

Volumes Sold Separately: Cloth. $3.00
per Volume; Half Morocco,
$4.00 per Volume.

EXPERIMENTAL SCIENCE is so well known to
many of our readers that it is hardly necessary now to
give a description of
this work. Mr. Hopkins
deciced some months
ago that it would be
necessary to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modem\st,imes might
be fully described in its
pages. Since the last
edition was published,
wonderful develoo-
ments in wireless tere-

raphy, tor example,

ave been made. [t
was necessary. there-
fore, that a good deal of
new matter should be
added to the work in
order to make it thor-
ongll:l,v up-to-date, and
with this object in view
some pages have
been added. On ac-
count of the increased
size of the work, it has
been necessary todivide
it into two volumes,
handsomely bound in
buckram.

THEIR CONSTRUCTION AND USE
For the Modern Working of
Sheet Metals.
By JOSEPH V. WOODWORTH
Octavo. Cloth. Very Fully Illustrated.

Price %3.00 Postpaid.

This book is a complete treatise on the subject
and the most comprebensive and exhaustive one in
existence. A book written by a practical man for
practical men, and one that no diemaker, machinist,
touvlmaker or metal-working mechanic can afford to be
without.

Dies, press fixtures and devices from the simplest
to the most intricate in modern use, are shown, and
their construction and use described in a clear, practi-
cal manner, so that all grades of metal-working me-
chanics will be able to understand thoroughly how to
design, construct ard use them. for the production of
the endless variety of sheet-metal articles now in daily
uve.

REVISED and ENLARGED EDITION

The Scientific American

Cyclopedia ===

Notes and %
Queries. %
15,000 R eceipts. 734 Pages.
Price, $3.00 in Cloth. %6.00 in Sheep. $6.50
in Half Morocco. Post Free.

This work has been re-
vised and enlarged,

900 New Formulas.

The worl: is 80 arranged

e
as to be of use not only to

(s
7 f_nmon
{71 6PEDIA

S~ oF

the specialist, but to the
ﬁeneral reader It should
ave a place in ever
home and workshop. i
circular containing full!
Table of Contents will
be sent on application. |
Those who alreadyv have :
't.ge Cyclopedia may obtian
e

1901 APPENDIX.

Price, bound in cloth, $1.00
postpaid.

RECEPTS,

AND

r‘““qu;m:s.

JUST PUBLISHED

HARDENING,
TEMPERING,
ANNEALING

and
FORGING OF STEEL
By JOSEPH V. WOODWORTH
Author of ¢ DIES, Their Construction and Use.’’
Octavo. 280 pages. 200 IMustrations. Bound in Cloth.

PRICE, $2.50

A new work from cover to cover. treating in a clear,
concise manner all modern processes for the Heating,
Annealing, Forging. Welding. Hardening and
Tempering of steel, makiny it a book of great practi-
cal value to metal-working mechanics in general. with
special directions for the successful hardening and tem-
pering of all steel tools used in the arts, including milling
cutters, taps. thread dies, reamers, both solid and sheli,
hollow mills, punches and dies. and all kinds of sheet
metal working tools, shear blades, saws, fine cutlery, and
metal cutting tools of all description, as well as for all
implements of steel, both large and small. In this work
the simplest and most satisfactory hardening and tem-
pering processes are given.

&~ Full descriptive circulars of above books will be mailed
free upon application.

| Tire

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

Stackers, means for operating the adjustable

Piston ring, W. G. Wilson............ccvue 722,440
Planter, combined zheek rew and drill, 5

B B0 600 00000800000080000000608000 722,442
lant otton, 1. . 722,233
P’low, heel, Buchanan . 722,205
Pneumatic despateh tube apps i

. Burton.......... . 722,562
Pneumatic lock, J. Sines...... .. 722,258
Pocket book, . J. Gaisman....T 0 722,295
Pocket, safety, B. A. James.............. 722,584
Polishing truck, tilting table, L. Gassard.. 722,296
Power transmitting device, F. Claus........ 722,491
PI’rinting, Kittredge & Nicmes... ... 722,591
Propeller, screw, J. A. Fehlman. .. 722,672
Pump lifter, 'T. D. Stark....... ... 722,463
Pump mechanism, Ruch & Baker........ 722,385
PPump, multiple cylinder, W. H. Millspaugh 722,240
Pump pressure regulating device, R. Birk-

holz . 722,443
Pump, sand, M. Hee . 722,424
. Pump suction valve, J. Kl . 12,094
Pump, vacuum, J. Stumpf................ 722,416
PPunch and mail set, serew center, N. Bond 722,559
Radiator, portable, J. M. Cripe.......... 722,286
Rail clamp, swinging, .J. F. Buse, .. 722,420

A. Russell........... .. 722,638

inge, H. L. Stillman. L. 722,641

cross tie, F. W. Dunnell........ 722,501

rail joint, H. (. Wortman...... 722,346

Railway rail joint, Runolfson & Johnson 722,457

Railway tie, Alfred & Chipman.......... 722,200

Railway tie, W. A, Wetmore... 722,473

Railway tie, metallie, G. H. Lyle........ 722,373
Railway train safety appliance, R. Witt-

MANN ottt ittt it ieteenrneanaenaennns 722,646
Range, gas, . A. Simpson..... 722,414
Ratchet wrench, A, P. Kershne 722,450
Refuse burner, D. B. Donnelly. 722,289
Revolving press, Hough & Gar) 722,582
Riveter or punch, fluid pressu 5

(askey 722,489
Roller rack, J. IF. Johnson 722,514
Rolling flanged sections, T. Morrison...... 722,605
Rotary engine, H. Bergmann .. 722,480
Rot engine, W. Buckingham . 722,560
Ruler, dressmaker's, 8. S. I‘reeman.... . 722,221
Nafety pin and hook, combined, W. K. Peet 722,617
Sash attachment, window, P. Mayotte...... 722,524
Saw, wabble, C. Seymour.......... i
Sawing machine, .J. R. Thomas 722,30
Scaffold, adjustable, Donccker & Nagle.. 722,498
Scale, bracket, G. E. Miller.............. 722,37
Scale frames, blank for sheet metal, W.

N, Pelouze....oounenninenennnenannns 722,618
Seraper, I'. T. Powell.................... 722,250
Sereen. See Window screen.

Seal design, apparatus for melting sealing

wax, ete., on paper or other surfaces

for the production of ornamental, C.

H Willilams.......................... 722,241
Sewing machine, Dimond & Dial.......... 722,496
Sewing machine creasing means, G. H.

Dimond et al.............ccievienennn 722,497
Sewing machine loop holder, H. A. Klumm 722,236
Sewing machine presser foot, R. G. Wood-

ward ..ol 722,441, 722,550, 722,647
Shade bracket, window, J. A. Scott........ 722,387
Shear table, P, Swyers......ooiiia 722,265
Shearing or clipping cutters, T. A. Mar-

in 722,313
Shirt waist holder and skirt supporter, F.

E. Moody......ooiiiiiiiiiinnnnnn . 722,316
Shoe stretching deviee, 7. Karlson........ 722,517
Show case corner or fastening, 0. (. Kade 722,588
Smoke stack, P. Dickinson... 5 22,288
Smoking pipe, B. Ganim 722,405
Solder, Neild & (‘ampbell 722,273
Sound record, T. H. Ma 12,09
Sound records, making, T.

L L S 8 56606000 000000000000a000000 12,095
Spced changing and reversing mechanism,

A, C. Sargent........ooiiiiiiiiiine. 722,458
Speed indicator, vehicle, A. L. McMurtry.. 722,532
Speed  transmission mechanism, variable, F.

J. Nutting ... i, 722,245
Spoke, wheel spring, A. Prouvost....... . 722,432
Stacker, pneumatie, C. N. Leonard 722,369

hoods of pneumatic straw, J. A. Moser 722,451
Stanchien, L. II. Andersson.............. 722,271
Stanchion, ecattle, L. Garrett............ 22,360
Stand for umbrellas, canes, ete.,, H. Werle 722,546
Steam  boiler, P. Ssiway.................. 22,415
Nteam engine, B. J. Carter........... . 722,206
Stealn engine, P, Gindt...... 722,225
Steam  generator, J. W 722,466
Steam  generator, smokeless, O. 722,321
Steam  separator. W. J. Baker. 722,272
Steam  trap, J. L. Chapman.... 722,400
Steam  trap, G. S, Brainerd. .. 722,650
Steel, . H. Halcomb.................... 722,504
Steel dies, manufacture of, Ball & Nock.. 722,451
Stoker, steam, . B. Valentine..........

Stone,  manufacture of artificial,

Stevens ... iiiiiiieiiiiieiaes

Stool, bookkeeper's, R. W. Jennison..
Storage apparatus, A. C. Johnston...
Stovepipe polishing machine, I.
Stovepipe thimble,
Stretcher, J. E. Reeves............
Stud, Schlieper & Steinbock
Stutting box, B. . Fielden................
Subway construction, J. and D. W. Ohaver
Suit, combination, M. . (Cavanaugh
Surgical instrument, N. J. Smedley........
Surgical or similar purposes, electrical in-

strument for, M. D. Law..............
Synchronism indicator, .J. E. Woodbridge. .

A. Muellerwiess

Table lock, pedestal extension, k. Tyden
722,469,

Tsable locking device, pedestal extension,
3 O B N S 5 5 00 000 0 000 0008000000000
Tank discharge means, L. IL Mitchell....

Tar extract, obtaining, M. C. M. Tixier..
Target, C. L. Finney....................
Telephone circuit, subscriber's, W. W.

Telephone system, Lattig & Goodrum
Telephone system, lock out party
Goodrum & Lattig....................
Tenoning machine, ITayes & Kuebler......
Theater Scenery, apparatus for raising or
lowering, I2. Lytton
Thill coupling, .I.
Tie.  See Necktie.
Tile curb, F. Hill
Tile flooring, C. P. Lawshe.
Tile or brick, hollow, 0. C. ixley....
bolt wrench, J. D. Smith..........
Tire, pneumatic, J. G. Moomy...... 722,376,
Tire, pneumatic, E. Midgley..............
Tire protecting band, pneumatie, .J. Whe

Cummings............

(I 56600 000000000000008000030006000000
Tire, road vehicle, B. Nadall.
Tire, vehicle, 0. Schaefer...
Tobacco pipe, . M. Willis.....
Tobacco pipe, A. W. Thornton............
Tools to sockets, means for comecting, A.
L35 H11 S5 800 a0 na000660600050806000000
Trace carrier, F. L. Beymer

’l‘l'a('ltinn device, electrical, W. W. 0O’Mal-
B s S 6B 08 6a00 60000 660 Ba00 00808000
Train robbe device for preventin G.

A, 5000030006000000 R0
Tramway, aerial, J. D Bellwald.
Traveling case, W. A, Moody.....
Traveling case, (. S. Morris..

Tricyele, W. A. Marqua..................

A. Marqua

Trolley, electric railway, R. L. McCartney
Trolley pole, H. P. Oler................
Trolley, trackless, A. B. Upham.

Trolley wagon, G. H. Hulett............

Truck and skid, combined, .J. E.
Truck for transport of ships, ete.,
& Szendi
Truck frame,
Truck, portable,
Tubes, manufacturi
Turning machine, wood, L. D.
Typewriter, A. C. Ferguson
Typewriting machine, G. Podlich
Typewriting machine holder,
Lanphear .
Umbrella, C:
Umbrella drip
Vacuum pan, .J.
Valve, F. Palm

Dilger..
Suppan

copy

Lm{g ;\t

T
Gotttield. .

722,542

722,594
722,345

722,470
722,468
722,314
722,336
722,220

722,212

. 722,348

722,307

722,362
722,230

722,597
722,401

722,680

. 722,520

722,249
722,637
722,377
722,600

722,339

.. 722,612
.. 722,459
. 722,343

722,543

722,324
722,277

722,255

c. 722,494
.. 722,557
. 722,317

2,426
722,570

722,436

. 722,365
. 722,229

722,573

. 722,519
. 722,322

Valve and igniter, combined exhaust, .T.

TTACY ¢ eevvevnvoeensnaseensnesanennanns 722,544
Valve dressing tool, J. T. Fuhrmann.. . 722,222
Valve, reducing, P. E. Cain.............. 722,355

(Continued on page 217)

r-———o———-\

“To Err is

Human”—

Not to Err—Elgin.

The man who is always
right on time is the man
who carries the

ELGIN WATCH

Every Elgin Watch is fully gearanteed. All jewelers have Elgin Watches.
‘‘Timemakers and Timekeepers,”’ an illustrated history of the watch, sent

free upon request to

ELGIN NATIONAL WATEH Co., ELCIN, tt.

\\-———o_——-

We Are Manufacturers
of Complete Outfits

for

PROSPECTORS, EXPLORERS,
CAMPERS, CANOEISTS,
FISHERMEN and SPORTSMEN

Whether you camp in the Polar Circles or 1n the
Tropics, we can supply you with a suitable equipment,
and give you expert advice on its use.

Our 1903 Catalogue coutains 160 illustrated pages of
camp necessities, comforts and conveniences. It is
worth a quarter, but will be seut free to readers of the
SCIENTIFIC AMERICAN sending for same to dept. F.

ABERCROMBIE @ FITCH,
314-316 Broadway, New York City.

BARKER MOTORS
fto8 H. P, $80 to $220

Have more good points, fewer
parts and require less atten-
tion in operation than any
other.

Launches, Valves, Specialties.
C. L. Barker, Norwalk, Ct.

A BOON IN BRAKE BLOCKS.

The acknowledged leader in its line is
Potter’s Spring Brake Block for effi-
ciencr, durability, econom{. strength and
serviceability. [nuseby buildersof the high-
est graae carnafes and wagons. Morgan
Potter, Fishkili-on-Hudson, N. Y., U. 5. A.

CRAMER

Crown
Plates are
more rapid
than any
other plate in
the market
With this
plate clear
quick
printing
Negatives
can be
secured

-

These plates
are
especially
adapted for
Tourists
using

Hand-
Cameras

6.
Offices in
New York: 32 East 10th Street

Chicago: 1211 Masonic Temple
819 Market Street

ST. LOVIS, MO.

San Francisco:

MAXIMUM MINIMUM
LIGHT COST

The “BEST"” LIGHT

{3 a portable 100 candle power light, cost-
ing only 2 cts. per week. Makes and
burns its own gas. Brighter than elec-
tricity or acetvlene, and cheaper than
erosene. . No Greane.

o Odor. Over 100styles. Lighted
instantly with a match. Every lamp
warranted,

Agents Wanted Everywhere,

THE “BEST” LIGHT 0O,
87E. 5th St., Canton, Ono.

MECHANICALLY TRUE.
Our machinery for correctly shaping and
spacing the teeth of all kinds of gear is as-
suring work that is mechanically perfect.
Cost. much less than on the old principle
Send for free tooklet. BUFFALO GEAR &
PATTERN W ORKS, Buffalo, N. Y

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123
Price 10cents. For sale by Munn & Co. and all news-
dealers. Send for catalogue.

The Franklin Gas Engine

One-Half Horse 1’ower
worth $100 complete. We gell all neces-
sary castings, materials and detail draw-
irsngsfor £16,50. Forreal work—not a toy.
450 revoiutions per minute. Upright or
horizontal form. Finished parts sold
separately, Runs by gas or gasolene,
For boys and men with a mechanical
turn. rite for circular 9.

PARSELL & WEED,

129-181 West 81st St,, New York.

G FRANKLIN
Model Shop

How to Paint

And Have it Guaranteed to Look Better, Wear
Longer and Cost Less Than the Best
White Lead Paints.

Never Fades, Cracks, Chalks, Peels or Blisters and is Not Affected by
Gases. Fifty Sample Colors and llustrated Booklet Prepaid to
Any Address Absolutely Free,

The cost of painting the house
and barn, outbuildings and fences
is a heavy burden. Cheap paints
soon fade, peel or scrape off and
white lead and oil costs so much
and has to be replaced so often
that it Is a constant expense to
keep the bright, clean appearance
3o desirable in the cozy cottage
home or the elegant mansion.
The following are a few of the
large users of Carrara Paint:

Pennsylvania R. R. Co.; Pull-
man Palace Car_ Co.; Chicago
Telephone Co.; Central Union
Telephone Co.; Field Museum,
Chicago; Kenwood Club, Chicago;
Cincinnati Southern; C. & E. I. R.
R. Co.; Denver & Rio Grande R.
R.; Wellington Hotel, Chicago.

The

cent Hotels in

Carrara is used because it 1astS Used Tons and Tons of the

longer, never fades, never cracks, ‘World-Famous

© 1903 SCIENTIFIC AMERICAN, INC.

‘Waldorf- Astoria,
York, One of the Most Magnifi-

never blisters, never peels, covers
more surface than the ’highest
riced paints and costs less than
the cheap mixed paints that in-
!’ure instead of protect. There is
ut one Carrara. It is made by
the Carrara Paint Agency, Gen-
eral Offices, 770 Carrara Bldg.,
Cincinnati, Ohio, and anyone
having a house to paint should
send for 50 free sample colors
and our handsome booklet, show-
ing many buildings reproduced in
all the colors just as they are
ainted from this great paint
hat has stood the most rigid
tests for 25 years and, bear in
mind. thut it is the only paint ever
manufactured that is backed by
a positive guarantee in every
case. Distributing depots in all
principal cities. Write to-day and
save half your paint bills in the
future,

New
the World, Has

CQarrara Paint.
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ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Kree Illustrated Book.
«CAN I BECOME AN ELEC-
TRICAL ENGINEER?”

We teach Electrical Engineering, Electric Lighting,
Electric Rallwa: Engineering, Steam Eng
neering, Mechal z, at vour home by mal.
Institute indorsed b on and others
ELECTRICAL GINF R INSTITUTE,

Dept. A, 240-212 W, 28d 8t. New York.

LEARN PROOFREADING.

If you possess a fiir education, why not utilize it at a genteel
and uncrowded profession paving $15 to $15 weekly? Situations
alwavs obtainable. We are the original instructors by mail.

HOME CORRESPONDENCE SCHOOL, Philadelphia

PMﬂ/V&' OUTHT

>‘

Ed

Che Cypewriter €xchange

116 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
38 Bromfield St.. BOSTON

817 Wyandotte St..
KANSAS CITY, MO.

09 North 9th St..
ST. LOUIS, MO.

536 California St.,
SAN FRANCISCO. CAL.

We will save you trom 19
to 50% on Typewriters of ail makes. Send for Catulogue

A Handy Book
To Have

Viontgomery & Co.’s Tool Catalogue

It is illustrated throughout and de-
scribes and prices Tools. 704 pages. %4x
4% ins. The latest edition, with dis-
count sheet by mail for 25 cents.

MONTGOMERY & CO.,
105 Fulton St., New York City.

CATALOGUE

N
§
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Zinc paint cracks;
white lead chalks off.

Patton’s
SUN-PROOF Paint

does neither. Guaranteed to wear
for five years.
PITTSBURGH PLATE GLAss Co,., General Dis-

tributers. Send for Book of Paint Knowledge
and Advice (free) to

PATTON PAINT CO.,
227 Lake St., lilwnnkee, Wis.

Pure DBLIGHT found in The EDISON

PHONOGRAPH

Use Edison
Moulded Records.
Make Records of

your own.

The PHONOGRAPH is the
only machine that satisfies the
musical ear. Those who judge
the PHONOGRAPH by the old
styles, or by other * talking ma-
chines,” should visit the nearest
dealer and hear Mr. Edison's
marvelous improvements that
produce this perfect result.

PHONOGRAPH Catalogues
and Record Lists are Free at all
dealers. Five thousand stores
sell PHONOGRAPHS. Nine Styles. $10.00 to $1CC.00.
Records 30c; £5.00 per dozen.

NATIONAL PHONOGRAPH CO.,
ORANGE, N. J.

New York, 83 Chambers St. Chicago, 144 Wabash Av.
San Francisco, 933 Market St.
Europe,32 Rempart saint Georges, Antwerp, Belgium

50 YEARS’
EXPERIENCE

TRADE MaARKS
DESIGNS
COPYRIGHTS &C.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention 18 probably patentable. Communica-
tions strictly contidential. Handbook on Patents
sent free. Oldest agency for securing patents.

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

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation ot any scientific journal. Terms. $3 a
year: four month v §1. Sold by all newsdealers.

MUNN & Co,z61 srosswar. New York

Branch Office, 62 I 8t , Washington. 1. C.

Valves for piston or valve movements of
any kind, deviee for actuating shut-
<N

off, (. s 722,656
Vapor hurner, W. Mitchell. 722,430
Vehicle alarm, J. M. Justen. 722,687

Vebicle body,
Vehicle brake,
issue

H. McLoughlin......
electrie, J

12,098

Vehicle draft attachment, d. . 722,639
Vehicle fender or safety 5

O S sa s ado00660a000660080068000 6 722,679
Vehicle, motor, R. Stone 722,262
Vessels' hatchways, cover for, W. De

| {3 558 n 6060060 800000600866000000 722,215
Violin sound beam, J. Bunch............ 722,661
Viscosimeter, S, Grand.................... 722,576
Wagon body, .J. H. Anderson.. 722,478
Whaist and supporter, 8. Vischer 722,472
Wall, J. G. F. Lun 722,237
Washboard, T. W. Woolley. 722,394
Water closet seat, C. Sudbrink. .. 122,465
Weather strip, L. A. Bartel.............. 722,352
Windmill starting or stopping mechanism,

T. W. Wheeler....................... 722,547
Window, F. Nentwich.......... . 732,633
Window insect guard, E. P. Do 722,499
Window, revolving imetallic, P.

mark 722,305
Window sereen, T. D. Ruth... . 722,653
Wood preserving and creosoting

I. Hanson............ . 722,505
Wrench, J. A, Boyd . T22,483

DESIGNS.
A. .T. Fonde-

Dish or plate or similar article,

ville
Game chip, N, A,
Metal border, Il

N Coben. ... ..
Hillbom...ooiiii,

TRADE MARKS.

Antiseptie internal injectors,
Batteries, carbons, and agglomerates for
electrical purposes, Societe Anonyme le
Carbone ... e, 39,923, 39,924
Beer, lager and bottled, Terre Haute Brew-
1113 (0800800080000 080000006006086080600
Boots  and shoes and leather for same,
leather, Regal Shoe Company.......... 29,902
Boots and shoes, leather, J. E. Tilt Shoe Co. :39,900
Boots and shoes, lpatbm', A. Newman & Co. 39,901
(‘arm-t sweepers, Bissell Carpet Sweeper
ih | Haoab06000000006a00 004 00000 39,919 to 39,921
Chocolate, Huyler's...............co00oouu. d 39,905
Clocks, ull'(‘tl'i(', IL Reisinger.......oooe :S!).!HK
Cooking and heating apparatus, certain
named, E. H. Huenefeld.............. 39927
(‘ream  separators, National Dairy Machine
(85 ShG00an00na008006660800600080000000 O 39,022
l)uu\iunu compound, Astropathic Institute.. 39,912
Dyeing and printing textiles, chemical pre-
parations for use in, H. A. Metz & Co.
Embroidery threads, T. Buettner & (‘o.... 39,894
Gas, gasolene and oil engines, Samson Iron
ARG 59000000060 00060006000008300000006 39,926
Harness webbing, Russell Manufacturing Co.
Heating apparatus, Gurney Heater Mfg. Co.
Homeopathic preparations, Enk Medicine Co. 39,913
Lime, ground white, Rockland-Rockport Lime
Co.

Kutnow Bros.

39,917

39,908

................................... 39,909

\l’(-di(-innl preparations, certain named, k.

Joo o Smith. .. i e, 39,914
Paper and envelops, certain named, William

MAnn J0. .. i i e et 39,898
Remedies, cough, W. Chubbuck 39,915
Remedies for diseases of stock and poult

Vineent Manufacturing Co............. 39,911
Remedies, wveadache, R. W. Nix.......... ,916
Rubber boots and shoes, Shawmut Rubber

(0. ceiveeanreeeistsosssecrenoanssacsane 39,9
Soldering  flux, TIMresx-Ko  Chemieal
Wines, Morten & Comuany...oeeeceeeenens 39,907

LABELS.

“ ‘Black Tiger’' Bedbug Destroyer,”’ for Insce-

ticides, . P, \Iodlvnku ............ 9,78
“Blue  Ribbon Tomato Catsup,” for tomato

catsup, . Raab................c...0.... 9,796
“Buffalo Brand,'' for baking soda, Buffalo

Mfg, Co. o e i , 702
“Christie,’” for sugar wafers, Importers &

Traders Biscuit Co.............. ... ..., 9,794
‘‘!Christie,”’ for fruit sandwiches, Importers

& Traders Biscuit Co....o.ooo00ii., 9,795
“Delorge & Jenning's Tiger Rheumatie Cure,””

for a medicine, Delorge & Jennings...... 9,786
“Edam."’ for cheese wafers, Importers &

Traders Biscuit Co...................... 9,793
“Excelsior  Washing Fluid,”” for washing

fluid, Raab..........oiiiiiininen.. ,TOS
¢Golden Crown Tomato Catsup,” for tomato

catsup, C. Raab...............c.o0o... 9,797
“Imperial Tycoon Cigars,” for cigars, Galvin,

La Prefte & Fltvzomld ................ 0,789
“Maltopeptine  Gum,” for chewing gum, .J.

W, Morrison, Jl‘ ........................ 9,788
“New  England ‘Breathe  Easy’ Asthma

Cure,”’ forr a m(‘dlnlnv New England Asth-

ma Remedy Co....vvnivvniiiiiinnenannns 9,787
“019 Bull Pure Rye Whiskey,’’ for whisky,

C. ATIMStrong.......covveveeeannen.s 9,790

“Ralﬁtnn Cereal Coffee,”” for cereal -coffee,

Ralston Purina Co......ccevveivnnnnannnn 9,791

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

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

NEW BOOKS, ETC.

Gixsexa. By M. G. Kains.
Orange Judd Company.
Price 50 cents.

Genseng is consumed by the Chinese in
enormous quantities. The TUnited States has
been one of the chief sources of supply.
Within recent years, however, our forests’
supply of ginseng has been rapidly decreasing.
As a result many attempts have heen made
to cultivate the plant. The writer has pre-
pared what he considers a practical working
manual of the methods. which have so far
been found most adequate for the growth of
the plant. The information presented has
been gathered from many trustworthy sources.

New York:
1902. 16mo.

LA LaANGUE BLEuU.—Bolak. Langue In-
ternationale Pratique. Paris: Léon
Bollack. 1902. Pp. 89.

Their Origin and Phe-
By George Walter Hale.

EARTHQUAKES.
nomena.

DEPARTMENT OF THE INTERIOR, UNITED
STATES GEOLOGICAL SURVEY. Charles
D. Walcott, Director. Preliminary
Report on the Ketchikan Mining Dis-
trict, Alaska. With an Introductory
Sketch of the Geology of Southeast-
ern Alaska. By Alfred Hulse Brooks.
Government Printing Office, Washing-
ton. 1902.

ThisBook is Free

The Mysteries of Hypnotism
and Personal Magnetism
Revealed

The American College of Sciences, of Phila-
delphia, I’a., has just published a remarkable
book on IIypnotism, I’ersonal Magnetism and
Magnetic Healing.
derful and comprehensive treatise of the kind
ever printed. The Directors have decided, for
a limited time, to give a free copy to each per-
son sincerely interested in these wonderful
sciences. It result of the combined
effort of twenty of the most famous hypnotic
specialists in the world.

1t is by far the most won-

is the
You can now learn
the secrets of Ilypnotism and Personal
netism at your

Mag-
own home, free.

/// /) /h

IHypnotism strengthens your memory and de-
velops a will of iron. It overcomes bashfu'lness,
revives hope, stimulates ambition and deter-
that self-

confidence which enables you to convince people

mination to succeed and gives you

real worth.
the inner

of your the key to
It enables
you to absolutely control the thoughts and ac-

tions of

It gives you
secrets of mind control.
whomsoever you will. When you
understand this grand and mysterious science,
you can plant suggestions in human minds
which will be carried out 1n‘ a day or even
hence.

a year You can cure yourself of in-

somnia, nervousness and business or domestic
worry.

You can instantaneously hypnotize people
with a mere glance of the eye, without their
knowledge. and powerfully influence them to do
as you desire. You can develop, to a marvelous

degree, any musical or dramatic talent you
ma)” have: you can increase your salary; you
can develop your telepathic power; you
give thrilling and funny hypnotic entertain-
ments; you can win the everlasting friendship
of those you desire: you can protect yourself
against the influence of others:

a financial

can

you can hecome
success and he
power in your community.

The American College guarantees to teach
you the secret of attaining all these things.
It is the largest and most successful school
of Hypnotism in the world. It is chartered by
the State laws, and carries out every promise
faithfully. If you want a copy of its free
book, just send your name and address, no
money, to the American College of Sciences,
Dept. S H 14, 420 Walnut Street, Philadelphia,
Pa., and you will receive it Ly return mail,
postpaid.

recognized as a

4 1 PRINT MY OWN CARDS

Circulars, newspaper. Press, $3.
Larger size. § 15.00. Money saver.
Big profits printing for others.
Type setting eusy, rules sent. Write
for catalog, presses, type, paper, etc., to
factory, The Press Co., Meriden, Conn.

s 20TH CENTURY CUT

REMOH DIAMONDS

1 Carat 20th Century Cut
Remoh Diamond Ring or

Stud, Selid-Gold $3 00
L]

each

or both at $5.00. Sent
by registered mail upon
receipt of price. THE
FINEST IMITATIONS
ON EARTH. Our magnificent cata-
log fully describing them

and explaining how to order, mailed

to any address 1pon request

NO ACENTS WANTED.

REMOH JEWELRY COMPANY,
834 OLIVE STREET, ST. LOUIS, MO,

SHOE BLACKING.—FORMULAS FOR

liquid afd solid blacking are given in SUPPLEMENT
Nos. 1213 and 1239. Price 10 cents each. For sale
by Munn & Co. and all newsdealers

A UNIVERSAL
POCKET MEASURE

The only practical all around measure
gPever made. Measures curves of all kinds
as easily as straightwo:k. Simpler than
arule for it is a remlving rule. A time,
brain and money saver. Absolutely ac-
curate. Measures any distance. Can be
set at “‘zero” at will. 'Any one can use it.
Hiehest endorsements. Send for free
detailed description.
00

STECKENREITER MFG.
9% LAKE STREET, CHICAGO.

AN ENGINEER’S LIBRARY.
An absoluie Encyciopzedia for Engineers or for Steam
Users, Electricians, Firemen and Machinists, is the

HANDBOOK ON ENGINEERING.
By HENRY C. TULLEY.

T'hird edition, enlarged and revised, 5,000 copies, now
ready. Sent nnywhere on receipt of price, {30
money back if dissatisfied. 900 pages. 400 fine ustra
tions, T'horoughly reliable and practical. Handsomely
bound in leather and eilt. Pocket-book form.

. C. TULLEY & CO,,
1060 Wainwright Bldg., St. Louls, Mo., U. 8. A.

’?%9959999999339939%9393
OIL--SMELTER--MINES
g Dividend Paying Mining, Oil and

Smelter Stocks, Listed and
Unlisted, our Specialty.

o DOUGLAS, LACEY & CO.

Bankers & Brokers, Fiscal Agents,
Members N. Y. Consolidated Stock Exchange.
66 BROADWAY & 17 NEW ST.. NEW YORK.

Booklets givin f our successful plan for realizing the large
intereat and profite of legitimate miuing, oil and
smelter investments, sub. blanks, full particulars, etc., rent
h-ee on nppll(-atlon.

MODEL AND EXPERIMENTAL WORK.

Blectrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York.
P ELS.
EXPERIMENTALWORK DIES anD STAMPING. PROMPT.

E MACH.& STAMPING CO.970 HAMILTON ST.CLEVELAND. O.

|F Ynu WAN to BUY or SELL Real Estate

or Business write me. I can sell

your property quickly for Cash no matter where located.
\Vrlte to-day and learn how. KRANK P. CLEVELAND,
Real Estate Expert, 1507 Adams Express Bldg., Cbicago.

‘THIS BEATS NEW JERSEY.”’
Charters procured under South Dakota laws for a few
dullars. rite for Corporation laws, blanks, by-laws
and formsto PHILIP LA WRENCE, late Ass’t Sec. of State,
Huron, S. Dak. or Room K, 20th floor, 220 R’'way, N. Y.

Mathematicians Wanted

The profession of  actuaryship offers a splendid field
for those possessing mathematical ability. as positions
command $4,000a year and over. Our course is prepared
by leading actuaries and is under their supervision.

Address

HOME CORRESPONDENCE SCHOOL
416 Walnut St., Philadelphia, Pa. ]

INVENTIONS DEVELOPED.
WALTER K. FREEMAN, M.E.

Special machinery, electrical and chemical ap-
paratus made on short notice. Good accommo-
dations for inventors. 403 E. 23d St., New York.

FREE Catalogue of Architectural,

Scientific
and Technical Books.
WM. T. COMSTOCK Pub.,

-GGGGGGGGGG&GG

3333339

ECIAL MANUFACTURING, SPEC. MACHINERY,

Proa ectus for 1903 for “Architects’and
nfazme,” monthly $2 a year.
3 Warren St., New York.

S ﬁ:\\é’\i\i

YPE WHEELS. MODELS & EXPERIMENTA L WORK. SMALL MACH!
NOVELTIEI & ETC. NEW YORK STENCIL WORKS 100 _NASSAU 8T N Yo,

Are you interested in Patents, Model or Experimental
work ? Our booklet entitle

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
KNICKERBOCKER MACHINE WORKS,

Inc,,
8-10-12 Jones Strect, New York.

MACHINESg (‘orllss Engines, Brewers’
and Bottlers nery. | THE VIITER
MFG. CO., §9 (‘llnton Street Milwaukee Wis.

\% [e]n] E UNION MODEL WORKS
A c-E.ARS 193 CLARK CHICAGO.

MODELS & SXEERIMENTAL, WORK.

E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

wlde 2 ins.
ate; burns wood or coal.
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I will Ship to any Station in the United States for

THE CELEBRATED

WILLARD STEEL RANGE$25'0—0

It hns six 8-inch lids; 15-gallon reservoir: large warmin
high ; top cooking surface. 30x36 ins; lined t.

closet: oven 21 ins. deep, 17 ins.
roughcut with Asbestas: Duplex

Guaranteed in ever epect ; h
scriptive circular and testimor. ials. 1x rﬁec M 400{515 REEtelfon s

WM. G. WILLARD, Dept. 112,

619-21 N. 4lh Street, St. Louls, Mo,



Scientific American

MaArcH 21, 1903.

Railroad Locomotives Stop

every 125 miles for coal and every 90 miles for water, but the 1903
Model 20 Horse Power

Winton Touring Car

travels 125 miles with one filling of gasoline and luhruatmg oil.
With the improved cooling system the only loss of water is by
natural evaporation. 'rite for catalogue.

The Winton Motor Carriage Co., Cleveland, Ohio.

Waltham Watches

The name is a guarantee.

¢*The Perfected American Watch,”” an illustrated book
of interesting information about awatches, will be sent
free upon request.

American Waltham Watch Company,
Waltham, Mass.

WER

ADDRESS

P

is a 6 h.
weighing 90
pounds and 1,000
when loaded
with water and
ga.solme Two

WE ISSUE every once in a while, a letter, a :
booklet, a folder or a catalogue, wherein is |

shown information relating to Automobile Tires,
that may be of some value to you.

It costs the price of a postal card to have
your name added to our mailing list.

THE DIAMOND RUBBER CO.

Akron, Ohio.

WHEEL CHAIRS
WE MAKE OVER 70 STYLES

and are fully equipped to make
any special designs or size.
Catalogue **B” illustrates
and describes (free).
Reclining and Library Chairs,
over 30 styles.
C” (free).

(atalogue
F. SARGENT CO.,
80? Fourth Ave., New York.

A Box of Fifty Two-for-a-Quarter
Havana Cigars ABSOLUTELY FREE

to a very limited number ot smokers in every commun-
ity. We use this method to advertise our goods instead
of taking large and expensive space in magazines. If
you like a good cigar don’t delay but write at once for
full particulars.

Evans Cigar Co., 9 Lexington St., Chicago

forward
and reverse.
Motor easily
accessible, sim-
ple in operation
and economical.
Simply, but
durably con-
structéd and
highly tinished
throughout. For illustral
lars address

Motorette”

’6 Sitgle Cylinder, De Dion type of motor,

THE GEORGE N. PIERCE CO.,

AIR PUMP-

MALTB
N1l CLINTON ST BROOKLYN.N.Y.

FOF

5
)T’AM'AF\V‘\C\‘

hardest kin
The Comptometer makes it
E casy,
sures accuracy an
all mental and nervousstrain,
Why don’t you get one ?

Computing Figures

mentally is probably the
of toil known.

uick, in-
relieves

is twice as

Write for Pamphlet,

FELT & TARRANT MF@ CO,
62-56 ILLINOIS §T., CNICAGO-

Watchman s Register == Time Lock

Sanford’s Improved Register is the best in the world.
Informatlon a.nﬂ g{lces on ﬂﬁphcatnon to

roadway, New York.

Inventor, Proprletor and Sole Manufacturer.

booklet

BUFFALO, N, Y.

SPLITDORFaSPARK COILS

——~ N\~
25 25 VANDEWATER ST.NY. <~

Light Electric Runabout

MARK XXXVIII

Fastest, handsomest and most convenient Electric Run-
about on the market. Five speeds up to 15 miles per
hour. Underslung battery and motor, leaving body
space entirely free for luggage.

Catalogue illustrating and describing
20 dufferent Columbia models will be
sent on request.

Electric Vehicle Company,
Hartford, Conn.
NEW YORK Salesroom—134, 136, 138 West 39th Street.

BOSTON—43 Columbus Avenue.
CHICAGO—1421 Michigan Avenue.

CHARTER ENGINE

ANY PLACE
U ]] By Any OnE
For ANY PURPOSE

Stationaries. Portables. Sawing Outfits,
Fu £1.—Gasoline, Gas, Distillate.
Send for Illustrated Catalogue and Testi-
CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL
Magnolia Metal (o.'s Stock
[]
Selling at Par,

A limited amount offered for public subscription.
Dividends paid semi-annually—A pril 1st and October 1st.
offices and factories in principal cities.

Ch_-cks, if desired, can beseunt to
Bank of New York City, or Federal
National Bank of Pittsburg, P:
ant’s report, and prospectus.

MAGNOLIA METAL CO.,
afford to do without it.
HlGHEST AWARD wherever exhibited.
Faneuil Watch Tool Company.

Hoisters, Engines and Pumps.
monials, and State Your Power Needs.
/ STOOA SHARE
Magnolia Metal is famous the world over and we have
the Merchants Exchange National
Write to us for chartered accuunt- l
EXECUTIVE OFFICES
6511-613 W. 13th St., New York.
> No up-to-date manufacturer can
@ Send for Catalog. &1
BRIGHTON, BOSTON, MASS., U. S. A,

FISK RUBBER COMPANY, Chicopee Falls, Mass.

’ e LLEL C HBESLY&(h
Don’t Experiment [P, wpsnllzsintes

PALATABLE
WATER-STILL

Produces an absolutely
pure and aerated wa=
ter for manutacturing
or drinking purposes.

Attachable to any
steam boiler.

Made in all sizes, from
10 to 200 allons distilled
water per

In use in U Army and
Hospital Ma.rme service.

Write for catalogue.

PALATABLE WATER-STILL
COMPANY,
Boston, Mass., U. S. A,

for men an

Factories :

Offices:

Catalogues sent on request.
NEW ENGLAND WATCH CO,
Waterbury, Conn.
New York, 37 & 39 Maiden Lane.

Chicago, 131 to 137 Wabash Avenue.
San Francisco. Spreckels Building.

FISK TIRES NEW ENGLAND

WATCHES

Ghe
PADISHAH

The best low priced watch in the world.
Sold in every country on the globe for
the one price or its equivalent. .

$2.00 EACH
+ Plain or fancy colored Sporting Dials.

‘We make all styles and sizes of watches

Factory and General Office, Columbus, 0.

Write to'nearest office.

© 1903 SCIENTIFIC AMERICAN, INC.

GO RIGHT TO GARRIAGE HEADQUARTERS

Write to-day for our illustrated catalogue (free) which describes our goods truthfully,

explams our method and our guarantee and makes it safe, simple and easy for you to

get carriages, harness and horse accessories direct from our factory at wholesale prices.
THE COLUMBUS CARRIAGE an9 HARNESS COMPANY.

Western Office & Distributing House, St. Louis, Mo.

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano|NFORMATION on APPLICATION.

§‘ NICKEL
H Electro Platmg
z2 d 1
g8 Apparaws and Material,
“? : THE

'3} Hanson & Van Winkle
’g o Oey

=g Newnark. N, J.
a 136 Liberty St.,N. Y.
7 30 & 32 S. Canal St.
] Chicago.

It won’t cost

you a

cent to test
"Royal Worcester”

Belting.

We will send sample belt for testing on
your own machinery, absolutely free
of cost to you. Puts you under no obli-
gation whatever to buy unless you
decide for yourself that it is the best
and most economical belt for you to
use.

REMEMBER: Royal Worcester Belts—choicest se-
lection of hides tanned old-fashioned, pure oak
process, cut not over 18 inches from center, nor

more than 54 inches long. Guaranteed not to
stretch, sag, or give trouble,

GRATON & KNIGHT MFG. CO.
Oalk Leather Belt Makers, Worcester, Mass.

ﬁf
> (_) If you want most for

your money insist on

PRESIDENT
being stamped in the
buckle when you buy

SUSPENDERS
Fifty cents and a dollar.
Ask at favorite shop.

or post prepaid from
C. A. Edgarton Mfg. Co.,
Box 222 J, 8hirley, Mass.
Send 6 cents for catalogue.

8 N. P. PRICE #3950

All speeds to 30 miles per hour.
Write for descriptive catalogues.

WALTHAM MFG. CO., - Waltham, Mass.

WARWICK 22

‘Wil climb any grade.

CYCLE_

Weight
981
Ibs.

SPEED, 45 MILES PER HOUR.
The best Hill Climber made.

Write for catalogue which gives particulars of Motor
Cycles and Automobiles.

Springfield. Mass.

Warwick Cycle & Automobile Co..
All varletles at lowest prices. Best Railroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Sates,

Sﬁa]ﬂ Sewing Machines, Bicycles, Tovls. etc. Save

Money Lists Free. CHICAGO SCALE Co.. Chicago, Il

Beauty and Utility

Every business man knows
the annoyance of loose shirt
ery wise business
man ought to know that they
can be easily fixed and regu-
lated to any desired length
below the coat sleeve
by using

‘They can he instantly attached or de-
tached. K They never come loose—have a
grip like a bulldog.

Ilustrated catalozue on request.

Sample pair of Cuff Holders
sent by mail on receipt of 20c.

A“ERICAN RIN(‘ co.,
Box 8. Waterbury, Conn. N






