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THE MAMMOTH POWER STATIONS OF NEW
YORK CITY.

In an age when the excessive use of superlative and
extravagant termsis one of the glaring faultsof journal-
ism, one hesitates before applying such words as *‘co-
lossal,” ** mammoth” and their kind in the description
of modern works. The rate of progression in the broad
field of engineering is so rapid, however, the courage
and daring of the engineer are so great, that the world
is ever and anon confronted with works which call for
superlative terms to give them adequate expression.
Of such a kind are the great power houses which are
either being planned or built for the three largest
railway systems in New York city. When completed
they will each exceed any other aggregation of mo-
tive power in the world so greatly as to be by com-
parison positively mammoth in their proportions.
The first of these to be completed will be the central
station of the Metropolitan Street Railway Company,
with a total capacity of 70,000 horse power and follow-
ing this will be an 80,000 horse power station for the
electrical operation of the system of the Manhattan
Elevated Rail ways, and an even larger station, with a
reported maximum capacity of 100,000 horse power, for
operating the electric roads of the Third Avenue Rail-
way Company.

It is a curious fact that only a few years ago the
largest aggregation of horse power was to be found in
the engine rooms ofthe big Atlantic liners. The twin
engines of the Cunard liner ¢ Campania,” for instance,
indicated 33,000 horse power on her trial trip, each en-
gine developing about 16,500 horse power. This has
probably been surpassed by this time in the power
house of the Niagara Falls Power Company, where the
erection of the last of the ten 5,000 horse power
turbines must be nearing completion. Apart from
the hydraulic installations at Niagara and elsewhere,
there is to-day no single power station in the world
where the collective horse power of the steam engines
equals or even approaches that to be found in the
‘*Campania,” ‘*Lucania,” ‘* Kaiser Wilhelm,” or * St.
Paul.”

The Metropolitan Street Railway Company’s sta-
tion, however, will exceed the maximum output of
the ‘ Lucania’s” engine room by over 100 per cent.
When completed, it will include eleven cross-compound
engines of 6,600 imaximum horse power, and the whole
series could be completed and in operation early in the
coming year should the demands of the system call
for such an output by that time. The preliminary de-
sign for the power house of the Manhattan Elevated
Railways provides for eight huge four-cylinder com-
pound engines, each capable of developing 10,000 indi-
cated horse power. Two of the eylinders will be carried
vertically above the crankshaft on the usual A-frames,
and the other two will be placed horizontally, all four
cylinders working upon a common shaft. The huge
size of these engines may be judged from the fact that
each one will be capable of developing more power
than the total output of any but a few of the largest
steaimn-driven central stations in the country.

A e

SOIL PARASITES,

Many of our farmers have observed in the past few
years that crops which they formerly cultivated with
success could no longer be grown. They tilled and
fertilized their fields with their usual care, but the
plants withered and died from no apparent cause. A
careful investigation of the evil by the Department of
Agriculture has shown that the soil in many regions
of the United States, devoted to the cultivation of
speecial crops, is infected with several most deadly
varieties of parasitic fungi. The experiments and re-
searches of the department have been exhaustively de-
scribed by Dr. Erwin Smith in a paper which he read
before the Botanical Section of the American Associa-
tion for the Advancement of Science, and which we
publish in full in the current issue of the SCIENTIFIC
AMERICAN SUPPLEMENT.

Dr. Smith’s investigations show that soil fungi have
ravaged the fields of the watermelon region, the cotton
section, the cabbage district of New York State, and
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the tomato lands of Florida. To such an extent has
the melon fungus infected the soil of our Southern
States that watermelon growing has been sometimes
rendered impossible, and in certain parts of South
Carolina, Virginia, and Mississippi the industry has
been almost given up. In one of the finest cottou-pro-
ducing districts in the world (the ¢ Sea Island” belt,
extending from South Carolina to Georgia) many
growers have been compelled to abandon their de-
vastated fields. The cabbage growers of New York
and the tomato farmers of Florida have suffered simi-
larly.

That the evil is primarily due to soil parasites or
fungi is fully proved by Dr. Smith’s experiments.
Merely by burying the fungus in the earth the char-
acteristic signs of contamination are obtained in the
plant. WMicroscopic examinations show that the para-
site completely fills the water-ducts of the stem. The
leaves wither ; and, if the weather be dry, the plant
never recovers. Even if the weather be moist, the
plants soon droop under the heat of the sun. A plant
may be contaminated at any stage of its development,
from the seedling just shooting from the ground, with
no leavesexcept cotyledons, to the full-grown vine with
ripening fruit and dense foliage. From external indi-
cations alone the disease can not be diagnosed. Only
by a microscopic examination of cross-sections of the
plant stem is it possible to ascertain the true cause of
the wilting of the foliage, for the white, cotton-like
stuffing which fills the passages is an unmistakable
sign of soil-fungus infection. As the plant dies the
fungus comes to the surface, and in fruiting changes
its form entirely. In his attempts to eross-inoculate
the varieties of fungi Dr. Smith has been unsucecessful.
Morphologicaily the parasites are apparently similar ;
physiologically they seemn altogether different from one
another.

The farmer naturally asks:
this soil-infection ? Unfortunately no answer can
be given. " The malady is of such recent discovery,
and so little is known of the fungi, that, for the time
being, only precautionary measures can be recom-
mended. The usual methods of curing vegetable dis-
eases are utterly ineffective. A field once attacked by
a particular parasite can henceforth produce no
healthy plants subject to contamination by that para-
site. Perhaps, as Dr. Smith suggests, the disease may
be due to a disregard of one of Nature’s first require-
ments—the rotation of crops. Year after year, the grower
of especial crops will plant his ground with the same
vegetables, until at last the soil, besides becoming
‘“sick,” accumulates a mass of decaying tissue which
constitutes an excellent culture-bed for parasites. The
moral is plain enough. The crops grown in soil still
untainted should be carefully changed every two or
three years. Contamination can be prevented only by
burning diseased plants and by exercising the utmost
care in separating the infected vines from the hay and
other crops stored away during the winter; for so
tenaciously do these fungi cling to life that, if not de-
stroyed, they will attack the soil in the following
spring with the same deadly effect as in the previous
year.

What is the remedy for

- ——

BIDS FOR THE PROPOSED CRUISERS.

The SCIENTIFIC AMERICAN, as our readers are well
aware, has taken a firm stand against the proposal to
add a fleet of 15!4 to 1614-knot half-protected cruisers
to the United States navy. We have felt that the con-
struction of these ships would be so prejudicial to the
interests of the navy as to call for a most em:phatic pro-
test. It is not necessary to say that in criticising the
department’s plans and specifications we have been
satisfied that they were drawn up with the best possi-
ble intentions, and that the objects aimed at in these
vessels were considered by the department to more
than outweigh their obvious deficiencies.

The position taken by the SCIENTIFIC AMERICAN is
that, if the department was sacrificing speed and pro-
tection in favor of coal capacity and steaming radius, it
has certainly failed to show adequate compensation in
the latter particulars. We pointed out some weeks ago
that a fine opportunity was presented to the private
shipbuilding firms of the country to show what they
could do in offering their own alternative designs, and
we are glad to know that the bids which have recently
been opened for the construction of these cruisers
prove that the country possesses private shipbuilding
vards which are prepared to build on their own plans
and specifications cruisers which, although they are of
the same displacement as contemplated in the depart-
ment’s design, will ecarry more coal and have from 1 to
214 knots per hour greater speed. We have not been
able to obtain the particulars as to the amount of pro-
tection contemplated, but we know that in every case
the coal capacity has been increased, and we presuine
that the armored protection is not less than the 2
inches which is specified in the plans of the depart-
ment. It is also gratifying to note that this increase
of efficiency is obtained with practically no increase in
cost, the amount of the bids being about the same for
the improved designs as for those of the department.

Of the bids which have recently been opened. the
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one which commends itself most on the score of speed
and coal capacity combined is put in by the William
R. Trigg Company, of Richmond, Va., on their own
plans and specifications. They offer to build one
cruiser of 3,283 tons trial displacement, 19 knots speed,
and 770 tons bunker capacity, for $1,079,000, the vessel
to be completed in twenty-four monthks: or they will
build two vessels of the same type, in the same time,
for $1,039,000 each. Compared with the department’s
design, this vessel, on 83 tons more trial displacement,
will have 2L5 knots increase of speed, and an increase
of 70 tons in the total bunker capacity. The same
firm puts in a design for a vessel of the same displace-
ment and of 18 knots speed and 830 tons bunker
capacity, of which they will build one for $1.041.000;
and two for $993,700 each. They will build a vessel of
18 knots and 785 tons bunker capacity for $1,073,000 ; or
two of thesame type for $1,024,700 each. The Fore River
Engine Company, of Baintree, Mass., will Luild a
3,200 ton vessel, with a speed of 18 knots, and a total
bunker capacity of 866 tons, for $1.065,000 : or they will
build two of the same type for $1,020,000 each. They
will also build a vessel of the same coal capacity and
displacement, but of 184 knots speed, for $1,100.000 ;
or they will build two for $1,066.800. Townsend &
Downey, of New York, offer to build a 3.250 ton vessel
of 1734 knots speed, total bunker capacity not stated,
for $1,059,500.

Ten firms have put in bids on the department’s plans
fora 3.200 ton 16%4-knot cruiser of 700 tons bunker
capacity, the lowest bid being that of Townsend &
Downey, New York, who offered to build one boat for
$954,500 in twenty-one months, or two boats for $950,000
each in twenty-seven months. The highest bid is that
of Moran Bros. Co., Seattle, Wash., who offered to
build one boat in thirty months for $1,122,000.

It is evident that unless there are defects in the alter-
native plans and specifications offered by the builders
or the Department has doubts of the ability of the
firms that make these bids to carry out the contract,
the United States navy is in a fair way to secure
vessels which are fairly well up to modern require-
ments. The William R. Trigg Company, which of-
fers the highest speed, also puts in the lowest bid but
one, the lowest being that of Townsend & Downey,
of New York, to build two of the 16%-knot cruis-
ers of 700 tons coal capacity for $950,000 each. This
bid, however, in respect of value for price, is far in-
ferior to that of the Trige Company, who offer to build
two 18-knot vessels with 830 tons coal capacity for
$993,700 each. The Trigg Company, which has lately
launched the ‘‘Shubrick,” has other ships upon the
stocks for the United Sates navy, and is unquestion-
ably well able to live up to the full terms of its pro-
posal.

In any case we trust the Department will give the
preference to such proposals as guarantee high speed
and superior coal capacity. No mere saving of a few
thousand dollars can warrant the acceptance of infe-
rior designs. The whole country is fully alive to the
merits of the question, and will wateh the making of
the awards with close and intelligent attention.

NAVAL TESTS OF MARCONI TELEGRAPHY.

In the current issue of the SUPPLEMENT will be
found illustrations of the tests of the Marconi system
of telegraphy recently carried out on the warships
‘““New York” and *‘* Massachusetts.” The illustrations
are reproduced from photographs taken during the
course of the trials. Messages were sent and received
between the two ships up to a distance of forty-five
miles, beyond which the apparatus proved to be unable
to record the messages with distinctness. The great
difference between these results and the eighty-mile
transmission accomplished in the British naval ma-
neuvers is explained by Marconi on the ground that
he only brought to this country apparatus designed
for the limited distances necessary in reporting the
yacht races to a ship stationed at the Sandy Hook
lightship. The sending and receiving instruments in-
stalled on the **New York” and ‘' Massachusetts”
were the same as those used on ‘‘La Grande
Duchesse” and the ** Mackay-Bennett ” cable ship, and
their operation is stated to have been thoroughly sue-
cessful up to the limit named. Mr. Marconi informs
us that it was only two or three years ago that
Mr. Preece, who was so active in introducing the sys-
tem in England, named ten miles as the probable limit
for wireless transmission, and the fact that in so short
a time messages have been sent over eighty miles of
sea and one hundred and ten miles of land and water,
augurs well for the future development of the system.

P G-
-+

OPENING OF THE NEW YORK ZOOLOGICAL PARK.

With fitting ceremonies the new Zoological Park in
Bronx Park was formally opened to the public on Nov. 8.
Special trains took the guests to the Fordham Station.
where conveyances were waiting to take them to the
mainentrance, where Director W. T. Hornady received
the Hon. Levi P. Morton, President of the Society,
the Controller, Mr Coler, and Park Cominissioner
Moebus. After brief exercises the guests were allowed
to wander at will through the beautiful grounds.
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Twenty-five buildings have been completed, and al-
ready 850 specimens have been assigned to their pro-
per buildings or grounds.

A

REPORT OF THE BUREAU OF STEAM
ENGINEERING.

Limitations of space prevent our making anything
more than a brief reference to the annual report of
Admiral Melville, Chief of the Bureau of Steam Engi-
neering, and our readers must turn to the current issue
of the SUPPLEMENT for the digest of this publication.
The most interesting parts of Admiral Melville’s re-
port are those in which he dwells upon the questions
of the personnel, and the use of electrically driven
auxiliaries on our warships. He regrets his * inability
to see indications of the desired results, thus far, of the
personnel bill,” which according to his belief *‘ contem-
plated most earnestly vast additions to the number of
officers who would give earnest attention to engineer-
ing matters, and in no way implied a desire to augment
the forces available for merely former line or deck
duty.”
of theline and engineering vocations will be the result
of the personnel change. The only possible
scheme is to insist upon the present line officer adapt-
ing himself as soon as possible to the new conditions,
and increasing, where lacking, his knowledge of me-
chanical engineering.”

In our issue of October 28, we drew attention to the
fact that there was a danger of the tendency to replace
the steam auxiliary by the electric mmotor being carried
too far on our warships. Admiral Melville devotes
considerable space to this question, and argues to the
same effect. He shows that if all the auxiliaries on the
‘“ Alabama” were operated electrically there would be
an increase of from 150 to 250 tons in the total weight
of machinery. The increased space required in the
generating rooms would aceommodate 900 tons of coal
or 3,600 horse power could be added to the propelling
engines. Evidently the electric auxiliary is extrava-
gant in weight.

————

MASSES SMALLER THAN ATOMS.

At the recent meeting of the British Association
Prof. J. J. Thomson, F.R.S., gave an interesting ac-
count of recent researches on the existence of masses
smaller than atoms (Phar. Jour.) He showed that
several lines of investigation led to a determination of
the ratio of the mass of an atom to the electric charge
conveyed by it—namely, ordinary electrolysis ; experi-
ments on the velocity of charged particles, and ex-
periments on the velocity of cathode discharges. These
experiments indicated that the charge carried by an
atom in cathode discharges and similar phenomena is
apparently 1,000 times greater than in ordinary elec-
trolysis, consequently either the atoms become dis-
associated and only a portion of their mass carries the
negative charges of cathode rays, or else the atom
can receive a greater charge than is assigned to it in
explaining electroiytic phenomena. To diseriminate be-
tween these two assumptions a method was employed
to determine separately the charge carried by a known
number of atoms in a case for which the charge per
unit mass had the greater value. The method used
was described as follows :

A flat metal plate, negatively electrified, is brought
near to a very large perforated metal plate through
which ultra-violet radiation can pass, the whole ap-
paratus being inclosed in gas at a pressure of about
15¢ millimeter of mercury. The radiation causes a dis-
charge of electrified particles, from the negative plate,
which move in parallel straight lines to the perforated
plate which receives their charge. If now a magnetic
field be set up between the plates, its direction being
parallel to the plane of the plates, the paths of the
particles become curved; in fact, cycloids, and the
particles may not reach the perforated plate if the
Jatter is far enough away from the negative plate.
There will, therefore, be a diminution in the rate of
discharge, which is the phenomenon actually ob-
served ; its amount corresponds with theory if the
large value of the charge per unit mass is assumed.
The charge conveyed per second is the product of three
quantities—the number of ‘‘atoms,” the charge on
each, and the average velocity of the atoms. The
charge conveyed per second may be observed and the
average veiocity determined by a method devised by
Prof. Rutherford. If the number of atoms be deter-
mined, the charge on each may be immediately found.
These electrified atoms behave as nuclei on which
water drops will condense when a cloud forms in the
air; it is only necessary, therefore, to know the total
amount of vapor condensed and the size of each drop
in order to determine the number of drops. which is
the same as the number of atoms. The amount of
vapor condensed is obtained by suddenly and defi-
nitely expanding air of known humidity from a given
higher to a given lower pressure, and the size of the
nuclei is obtained froin the rate of their fall, since, like
raindrops, they can only attain a definite velocity.

To ascertain if the mass is collected at a point or
diffused through space, the mass is allowed to im-
pinge against a surface which is transparent to the

——

He still hopes that ‘‘the comprehensive union’
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energy carried—such as Roentgen radiation or cathode
rays—but which does not allow material of infinite
size to pass through it. In all the experiments the
atoms possessed, negative charges; when positive
charges are carried, the results of experiments agree
with those on electrolysis. The amount of charge
carried by an atom depends on the gas and the nature
of the electrodes. From this it would appear that
electrification seemns to consist in the removal from an
atom of a small corpuscle, the latter consisting of a very
small portion of the mass with a negative charge, while
the remainder of the atomn possesses a positive charge.
INTERESTING EXPERIMENTS WITH PHOTOGRAPHIC
PLATES.

Mr. W. J. Russell has presented to the Royal Soci-
ety of London a series of researches which he has re-
cently made as to the action of certain substances
upon the photographic plate. It has been found that
a polished metallic surface, such as magnesium, zine,
ete., or in other cases a layer of oil or similar substance,
is capable of producing at a distance an effect upon the
sensitive plate similar to that caused by the action of
light. A certain number of hypotheses have been ad-
vanced to account for this action, among others that
of phosphorescence or the emission of actinic rays by
the substances in question. Mr. Russell, after having
made a number of interesting experiments, concludes
that this action is due to the formation of hydroxyl,
and finds that by its use all the effects produced by
these different substances may be equally observed.
In order to observe this action upon the photographic
plate, the experiment may be made very easily in the
following manner. Into a small glass basin or wateh-
glass are placed a few drops of the liquid to be examin-
ed, and the glass is covered with the photographic
plate. In the case of pure water, no action is observed
at the end of twenty hours, but upon the addition
of a very small quantity of hydroxyl, the plate is im-
mediately affected, as will be shown upon developing
it in the ordinary manner. This action is extremely
delicate, as 1 part of hydroxyl in 1,000,000 parts of water
is sufficient to produce a slight effect upon the plate at
the end of eighteen hours. If a piece of blotting paper
is wet with a solution of 1: 500,000, dried and placed
for two hours in contact with the photographic plate, a
distinct image appears upon development.

The experiments carried out by Mr. Russell seem to
indicate the conclusion that the action of different
metals, ete., upon the plate is due to the formation of
a minute -quantity of hydroxyl, which is sufficient to
cause the action. The metals which are found to be
the most active are, in their order, magnesium, cad-
mium, zine, nickel, aluminum, ete. It may be sup-
posed that these metals are capable of decomposing
water or water vapor and cause, in the presence of
oxygen, the formation of hydroxyl. Their order of ac-
tivity is exactly that in which this formation would
take place, as can be proved by their action upon the
test paper of Dr. Wurster. These papers, when moist-
ened and placed in contact with the first mmetal of the
series, take a dark blue color, which is absent in the
case of the non-active metals. According to this sup-
position, the action upon the plate should be more
strongly marked in the presence of water vapor. This
may be verified by the following experiment. A glass
tube containing zine turnings is traversed by a current
of air which passes into a dark box containing the
plate. With ordinary air the action is feeble, but
with air containing a large proportion of water vapor
it is strongly marked. Without the presence of the
metal no action whatever is observed. In the case of
organic bodies which produce the same effect upon the
plate, these are found to belong for the most part to
the class of terpenes, and it is well known that these
substances in oxidizing give rise to the formation of
hydroxyl. Another interesting point observed by Mr.
Russell is that the action takes place through certain
membranes, such as gelatin, celluloid, ete., but that
glass or mica cuts off the action. In considering this
effect, the supposition that it is caused by the diffusion
of the hydroxyl through these substances is impossible ;
there is probably a kind of solution or combination
with the membrane or one of its constituents, which
permits the hydroxyl to find its way to the outer sur-
face. The following experiment throws some light
upon this action. A solution of hydroxyl, 2 per cent,
is placed in a glass basin ; this is covered with a sheet
of gelatin 4 millimeter thick. The sensitive plate is
placed over the gelatin and left for twenty minutes;
at the end of this time no action is observed. A fresh
plate isthen substituted and again left for the same
time, when a feeble impression is obtained. A third
and a fourth plate show an increase of action, but in
the case of all subsequent plates the action remains
stationary. It thusappears that the quantity of hy-
droxyl emitted by the upper surface of the gelatin in-
creases during one hour and twenty minutes, but after
that time it remains uniform. A similar effect may be
obtained by using a plate of zinc or a layer of some of
the essented oils. It may then be asked by what body
is the hydroxyl transmitted. It is probably by means
of the water contained in the membrane. This may
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be observed in the case of bristol board, ete. 1f one
interposes a sheet of dry bristol board between the
active substance and the plate, no action is observed,
but upon moistening the bristol, a marked action takes
place. Alcohol produces similar results. Thus it may
be seen that the water or alcohol serves as a vehicle for
the hydroxyl in some of the membranes. 1n the case
of celluloid, the action of water cannot be assumed. In
this case it seems that the role is filled by the camphor
contained in the celluloid. Although ecamphor is quite
inactive in itself, if it is placed for some time in a solu-
tion of hydroxyl or essential oil, it will cause an action
upon the plate ; if one interposes a thin piece of cam-
phor between the solution of hydroxyl on the plate for
sixty-six hours, an impression is obtained. It will be
seen that the camphor, which is one of the principal
constituents of celluloid, may thus absorb the hydroxyl
and permit it to penetrate the membrane. In the case
of gutta percha or caoutchouc membranes an analo-
gous action is supposed, for although the chemical con-
stitution of these bodies is not yet clear, it is known
that they contain bodies nearly allied to camphor.

By means of these and similar experiments, Mr. Rus-
sell seems to have proved conclusively that this action
of metals, etc., upon the photographic plate is due to
the presence of hydroxyl. He proposes, in later re-
searches, to elucidate the manner in which the sensitive
plate is acted upon by the hydroxyl.

-

COLORING BROMIDE PRINTS.

A number of processes have already been given for
the coloring of bromide prints. M. Henry has ob-
tained very good results with the use of oil or water
colors as well as for pastel in the following manner :

For oil colors, a hot solution of three per cent of
good white gelatine is spread upon the surface of the
print by means of a wide and fine sable brush. After
drying, the layer thus formed will take ail colors
readily, and one may proceed to color the print as de-
sired. For water colors, the best results are obtained
by the use of a solution of 120 grammes shellac in 240
e. c. aleohol. When completely dissolved, the solution
is allowed to stand for twenty-four hours, and is
diluted by taking 120 c. c. of the former and 120ec. c.
alcohol. This is to be filtered before using. The so-
lution is applied to the surface of the bromide print
by means of an atomizer until it appears to be slightly
wet. When the print is well dried, which takes from
ten to fifteen minutes, water colors may be applied as
desired. If in certain parts the print does not take
the color sufficiently, the process of applying the solu-
tion is repeated in these places. The fixative varnish
used for charcoal drawings, etc., may be used instead
of the solution of shellac. The use of pastel is espe-
cially in favor for retouching or coloring bromide
prints, but it is necessary that the paper should have
sufficient grain in order that the pastel may be readily
applied. M. Henry has found that this grain may be
obtained by the use of powdered pumice stone in the
following manner: A tuft of cotton is thoroughly im-
pregnated with the powder, and, after having applied
to the surface of the print a layer of the shellac solu-
tion above mentioned, the powder is applied by tap-
ping lightly with the wad of cotton. The print
should thus be covered with the powder before the so-
lution is dry; in this way the powder attaches itself,
and is fixed during the drying of the solution, leaving
below a clear image. If necessary, the operation may
be repeated until the desired grain is produced.

—_— - ————————
PRODUCTION OF HYDROGEN WITH THE AID OF
MAGNESIUM,

M. Lemoine, in a communication recently presented
to the Académie des Sciences, has obServed the intro-
duction of magnesium into solutions of its salts, such
as chlorides, sulphates, ete., givesrise to an active dis-
engagement of hydrogen. This action is strongly
marked when powdered magnesium is used with con-
centrated solutions of these salts. It is well known
that magnesium has the property of decomposing
water, even at a low temperature, but this action takes
place very slowly. The presence of its salts in solu-
tion accelerates the disengagement of hydrogen in a
marked degree, the gas being given off rapidly with
the formation principally of hydrated oxide. The
action ceases after a time, and no more gas is given off ;
this, however, is simply due to the fact that a layer of
the hydrated oxide is formed upon the metal, which
acts as a protecting covering. If the metal is taken
out and cleaned, and the solution filtered, the action
goes on as before. M. Lemoine considers that this ac-
tion has for its point of departure a partial decomposi-
tion, to a slight degree, of the saline solution into free
magnesia and free acid, which causes the metal intro-
duced to be attacked. In the case of a solution of
magnesium chloride, he supposes that an oxychloride
is at first formed, which remains in solution, but 1s
soon decomposed with a precipitate of magnesia upon
the metal. The magnesium chloride thus formed acts
in its turn as before, and thus the action is continuous.
It has been found that zinec and cobalt used with con-
centrated solutions of their chlorides give negative

results.
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SOME FRENCH TYPES OF AUTOMOBILES,
BY C. DE KUBICKI,

Among the most important of the systems of electriec
vehicles now constructed in France may be mentioned
that of the Jeantaud Company. M. Jeantaud is one
of the pioneers in automobile work, having taken up
the question several years ago, when the subject was
new and first attracted attention
in France. Being at the head —
of a large carriage establish-
ment, he was well equipped for
entering the new field, and at
the present time the automobiles
made by thiscompany are among
the best known im Paris. M.
Jeantaud was one of the found-
ers of the Automobile Club of
France and is one of the lead-
ing members of the Civil En-
gineers’ Society.

The figures show two of the
leading types of vehicles made
by this firm. Our first illustra-
tion shows a two or three-seated
cab for use in city service, with
M. Jeantaud acting as driver,
The two seated carriage shown
in our other engraving is con-
ducted by the Count of Chasse-
loup-Laubat, one of the leading
spirits in automobile affairs and
an energetic promoter of the
various exhibitions and tests
which have been made in Paris
vnder the direction of the Auto-
mobile Club.

The type of motor adopted by
M. Jeantaud forallof hisvehicles
is that in which the exterior of
the motor is arranged to entirely

Scientific Qmevican,

4, 8, 12, and 16 kilometers per hour, 12 being the nor-
mal speed. A backward motion of 4 kilometers per
hour is also provided for. In order to avoid abrupt
changes in passing from one speed to another, M.
Jeantaud uses a pedal which, acting upon a resistance
in the circuit of the motor, modifies the current before
the change is made by the controlier. This arrange-
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which were held under the direction of the Automobile
Club, M. Jeantaud entered a number of electric cabs
and four-seated carriages, all of which made a good
showing, and covered the distance of 60 kilometers laid
out over the streets of the city and suburbs inlessthan
four hours, making an average time of 15 kilometers
per hour. The maximum consumption of energy has

been about 10 kilowatt hours.

E Sl

The tests were made during ten
days, and the total distance
covered was 6,000 kilo.neters.

In his presentation of the sub-
ject of electric vehicles before
the Society of Civil Engineers
of France, M. Jeantaud describes
his system as well as those of
his principal competitors which
are in general use. He is of the
opinion that the problem of city
service will be solved by electric
cabs. The competitive tests held
in Paris this year seem to favor
this idea, and with the influence
of the Automobile Club united
to that of the prominent manu-
facturers, there is no doubt that
this subject will assume a con-
tinually increasing importance.

000
-0

Some Electrical Terms
Explained.

A consulting electrical engi-
neer, who was asked to put one
of the less common electrical
terms in plain language, The
Boston Transcript tells us, said :
“] am frequently resorted to
for just such explanations, and
nothing surprises me more than

the haziness which still exists in

inclose the working parts, some-
what similar to the motors used
on electric railways. The speed
of the motor is reduced by a pinion and large gear
wheel, which, with the differential gearing, are com-
pletely inclosed in the envelope of the motor, thus
forming a compact whole. In this way the work-
ing parts are protected from dust and moisture.
The motor is fixed in a convenient place upon the
framework of the vehicle between the front and rear
axles. At each end of the casing projects a shaft
of the differential, earrying a small chain-wheel, over
which the chain passes to a similar large wheel on the
rear axle. M. Jeantaud prefers the method of driving
the rear wheels of the vehicle by chain-wheels in this
way, but has also experimented with different methods
of transmission. In one of these the rear wheels are
driven each by a separate motor. A large gear wheel
is fixed to the main axle, on the inner side of the driv-
ing wheel, and engages directly

JEANTAUD ELECTRIC CAB, WITH M. JEANTAUD ON THE BOX.

ment has proved very satisfactory in practice, and in-
sures easy running; however, the introduction of re-
sistances is always accompanied by a corresponding
waste of energy.

The different French constructors are about equally
divided as to the question of using resistances in connec-
tion with the controller ; some prefer to use only the
different combinations of accumulators and windings
of the motor. The system of M. Jeantaud has the ad-
vantage of obtaining a variation of speed from zero up
tothe maximum without abrupt changes or shocks.
By means of the pedal spoken of, the current may also
be cut off, and the electric brake put on with increas-
ing effect up to the maximum, in which case the motor
terminals are connected directly to the brake. The
electric brakes on these vehicles, as well as on those of

the minds of even iutelligent
folks in regard to the simplest
electrical terms. To most people
the electrical units are still mere Greek, and com-
paratively few go to the trouble to take hold of the
more common of them, such as ‘volt,” ‘awpere,’ ‘re-
sistance,” ‘electro-motive force,” ete., and fix their
meaning, once for all, in the mind. A man who knows
me only by reputation wrote to me the other day that
he had done this with much satisfaction to himself, as
he has now a far more intelligent idea of electrical
doings than he had before. But still, he said, from
time to time some electrical words creep into the daily
press which conveyed nothing to him. He mentioned
as one of them the term ‘watt hour.” Now, this is
quite simple. The watt is the unit of electric power.
It means the power developed when 44°25 foot pounds
of work are done per minute, or 0°7375 foot pound per
second. A foot pound is the amount of work required to

raise one pound vertically through

with the pinion of the motor. This
disposition has the advantage ot
doing away with the use of differ-
cntial gearing and makes the system
less complicated, each wheel with
its motor becoming an independent
unit. A system similar to this is
now used with success by the
Krieger Company. The motors,
however, drive the front instead
of the rear wheels. Another method,
used by M. Jeantaud has been
that in which the motor is nounted
like a motor for electric traction,
that is to say, suspended from the
axle driving it by means of a single
reduction gearing, the whole being
inclosed in a tight case.

In all these different arrange
ments, the rear wheels are driven
by the motor, and the front wheels
used to guide the vehicle. Another
system has been tried, by which
the front wheels are driven. A
single motor is fixed to the frame
near the center of the vehicle whicl
operates the differential by means
of single reduction gearing. The
differential drives the two front
wheels by a system of bevel gearing
which permits the vehicle to be
steered in any direction without
interfering with the working of the
driving mechanism.

The motors used in these differ-
ent arrangements are of the Postel-
Vinay type, and weigh from 60 to 150 kilogrammes,
according to the size of the vehicle. The speed varies
from 1,200 to 2,000 revolutions per minute. The
same type of controller is used in all these vehicles ;
it is a vertical drum ecarrying the different contacts
and operated by a horizontal handle, as will be seen in
the figure ; it is arranged to give different speeds of

ELECTRIC PHAETON DRIVEN BY COUNT DE CHASSELOUP-LAUBAT.

most of the French makes, work very satisfactorily, as
was shown in this year’s tests of electric vehicles; they
were made to run down a steep grade at full speed,
and the brakes were applied at a given signal. Most
of them were able to come to a full stop within a dis-
tance of 8 meters.

In the annual competitive tests just mentioned,
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a distance of one foot. When this
is figured down so as to be defined
in ‘ horse power,” which is under-
stood by everyone, it can offer no
difficulty, and if anyone to whom
the word watt is puzzling will re-
member that a watt is the 3z of a
horse power, he will have no more
uncertainty about it. Having got
so far, it is an easy graduation to
the ‘watt hour,” which is the term
employed to indicate the expendi-
ture of an electrical power of one
watt for an hour. In other words,
the energy represented by a watt
hour is equal to that expended in
raising a pound to a height of 2.654
feet. An even easier way of fixing
it is to remember that two wartt
houars correspond almost exactly ta
raising a pound to a height of one
mile. The understanding of suck
terms opens out some very curious
facts to the uninitiated. For in-
stance, a certain dry battery, weigh-
ing 638 pounds, was known to yield
100 watt hours. If this force were
applied in raising the battery itself,
it would lift it to a height of over
ten miles. Again, in one hour the
energy translated in an ordinary
16 candle power lamp weighing
about an ounce would raise that
lamp to a height of four hundred
miles at a velocity of nearly seven
miles per minute. Yes, it pays a
man to expend a little pains on mastering the ordinary
electrical terms.”

O+
-

IN a recent patent for a trolley wire guard poreelain
insulator connects the trolley wire with the guard wire,
and at intervals the latter is electrically connected
with the railway return circuit.
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THE PEA LOUSE, A NEW AND IMPORTANT ECONOMIC
SPECIES OF THE GENUS NECTAROPHORA.*

The following account is, perhaps, one of the most
unique recorded in entomological literature.

The injury by the new pea louse in many places has
been complete, and has not been confined to the pea-
growing areas of Maryland. I have had it reported
from Delaware, New Jersey, New York (Long Island),
Pennsylvania, Virginia, North Carolina, Connecticut,
and recently from Canada. So far as I can ascertain,
this is the first season it has been abundant enough to

THE PEA LOUSE (Nectarophora destructor)y WHICH
DESTROYED $3,000,000 WORTH OF PEAS IN MARY-
LAND THIS YEAR.

attract attention from the economic standpoint. Talk-
ing with some of our largest growers, 1 find that the
louse was present in some sections last season, although
it was not reported. Some of the laborers who han-
dled the peas in the field complained that the lice got
upon them, and some (colored) even refused to pitch
peas from certain fields. Last fall the lice were ob-
served on late peas in sections of New Jersey.

The lowest estimate of the loss in Maryland this
season, given by the most conservative authority, is
$3,000,000. That this enormous loss should have been
attributed to a single species, especially one new to
science, hardly seems possible. The loss in other States
has been proportionately as great as in Maryland.
Never in the history of economic entomology has a
similar case been recorded.

DESCRIPTION OF THE INSECT.—The creature to
which a large proportion of this loss is attributed is
one of the plant lice, a group of insects called aphids,
and belonging to the hemipterous family Aphide.
Strange as it may seem, this insect is one new to seci-
ence, and by some change in conditions has becomne
conspicuously abundant this seuson over wide areas
upon the cultivated pea for the first time. Why this
should be so is one of Nature’s jnysteries, and aftords
material for future investigation, reflection, and
thought. The insect under consideration, while it had
been seen before by entomologists and others, was not
compared with other closely related species to see if it
had been described. It properly belongs to the old
genus Siphonophora, but as this name had been pre-
occupied for the Myriapoda before Koch made use of
it in his work, and is also used to denote an order of
oceanic Hydrozoa, therefore, in accordance with zo-
ological practice, we have been obliged to substitute
another generic name. Mr. O. W. Oestlund, in his
monograph on the Aphida of Minnesota, suggests the

* A paper by Prof. W. G. Johnson, ¢f the Maryland Agricultural College,
College Park, Md., read August 19, 1899, at the Ohio State University,
Columbus, O., before the Association of Economic Entomologists. Re-
vised by the author especially for the SCLENTIFIC AMERICAN.

Scientific Qmevican,

name Nectarophora in place of Siphonophora. We
accept this name, and henceforth the pea louse will be
known in literature as a Nectarophora ; specifically 1
propose to call it destructor. Its full name, therefore,
will be Nectarophora destructor.

The insect responsible for this injury is a small, green
louse, resembling the color of the vine, and when full
grown is about one-eighth of an inch long. It has
many interesting things about its life history and hab-
its. In the first place, the young are born alive. If a
person should watch one of the larger individuals for
a short time, he would see the young protruding from
the body of the mother. I have, upon several occa-
sions, shown this wonderful operation to farmers and
others this season. Upon the same leaf one will find
the lice, from the newly born to the adult. As a rule,
the majority of the lice are wingless; but as a plant
becomes overcrowded or fails to furnish the necessary
food supply, wings appear and they take flight to more
favorable feeding grounds. Thus the species is spread
rapidly from field to field. Upon one occasion this
season, when I was making observations in a 42-
acre field which had been completely destroyed, the
insects were taking flight and leaving in such great
numbers it was very disagreeable to ride or walk
through the field. It obtains its food by sucking the
juices from the leaf and stein. They cluster upon the
plants in great numbers, getting between and under-
neath the leaves. They insert their lance-like beaks
into the tissues of the plant and draw out the sap.
The lice exude a honey-dew, and this is smeared over
the plants. The lice cast their skins several times dur-
ing growth, and these cast skins adhere to the leaves
in the honey-dew, giving badly infested vines the ap-
pearance of having been dusted with something white.
The vines wilt and die from the attacks of the lice.
We know of one instance where 480 acres out of 600
were a total loss; we have records of another where
400 out of 510 acres of peas were lost. We have many
records of acres, from the garden patch to a 100-acre
field, that have been destroyed by this pest this season.

In view of the fact that we have, as yet, found no
satisfactory remedy for the destruction and control of
this species, we have spent much time observing the
natural enemies.

The most important natural reducing agents have
been the Syrphus fly larve. I have observed three
species, one of which, Allogropta obliqua, has been
abundant. In one instance twenty-five bushels of
larve of this species were screened out by a prominent
packer, the last three days he worked. Such a state-
ment seems incredible ; but actual observation proved
that nature was doing her part thoroughly. At this
time hardly a louse could be found, where only a week
or ten days before they were working by countless
millions.

The American Syrphus, Syrphus americanus, usu-
ally has been associated with the preceding species.
The larva is larger than that of Allogropta obliqua.
brownish in color, somewhat mottled, and longer. It
also pupates upon the plant, or even at or below the
surface of the ground. The adult is much larger and
can be distinguished, even during flight, by its bee-like
hum. The remaining species, Spherophoria cylindri-
ca, was not common, but found in two localities asso-
ciated with the others, and is much smaller than either
of them. Of the native lady beetles, four species were
observed feeding upon the lice. Coccinella notata was
most abundant in Frederick and Carroll Counties, in
which both adults and larve everywhere swarmed in
tlie fields. June 30 I found pupe of this species at-
tached to weeds, leaves, grass, and corn—in fact, almost
everything where larve could secure a hold. Some-
times three or four were found upon a single leaf. The
lice were on the decrease, and it was clearly seen that
the lady beetles, etec., would nearly destroy those re-
maining. Megilla maculata was found in nearly every
field examined, and an occasional specimnen of Cocci-
nella sanguinea. Hippodamia convergens was also
quite abundant. The larve and eggs of the laced-
winged fly, Chrysopa oculata, were found throughout
the infested districts of the State, and it has been an
important factor in the reduction of the lice. The

soldier beetle, Poda-

FIELD OF 100 ACRES, SHOWING CROP OF

PEAS DESTROYED BY THE PEA LOUSE.

brus rugolusus, was
also observed by me
feeding upon thelice
in my garden near
the college.

This completes the
list of predaceous in-
sects observed and
bred. I was surpris-
ed, however, in not
finding any hymen-
opterous parasites in
the lice. The only
parasite bred was
Bassus letorius,
which is considered
a parasite on the
Syrphus fly larva.
On June 18 I noticed
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a number of dead lice. The disease continued until
about the 25th of June and finally disappeared.
Sometimes ten to twelve dead lice were found in all
stages of development upon a single leaf. The same
disease has since been reported to me in pea fields in
New Jersey. A few lice were found on peas in my
garden through the greater part of June and July, and
in September were reported as still doing injury to
sweet peas in Canada.

As to the future, candidly, I am of the opinion that
it will be many a day before we shall see a repetition of
such devastation of the pea crop by Nectarophora
destructor. Nature has done her work well, and there
is nothing left for the economic entomologist to do
except to acknowledge his inability to cope with such
mysterious visitants and plod along as best he can.
Mother Nature seems to be calling a halt ; but man, in
his eagerness to gain a livelihood, is going ahead
blindly, apparently not heeding her challenges that he
is going too fast.

To bring more vividly before you the ravages of this
pest, I have here photographs of a 42-acre field, also of
a 100-acre field (shown in the illustration); and these
are the places where the pea vines were plowed down
at my suggestion. From the photograph you will see
the normal peas in the middle, where they were not
attacked by the insects, and those at the side showing
the dwarfed, diminished peas usually found on the
vines at the time the vines were found stunted and
shriveled. In another view you will find a few of the
lice themnselves, literally covering the leaf.

Ran aa o

Wood Pulp for Poultices and Surgical Dressings.

Mr. Frederick T. Gordon, a hospital steward at the
League Island navy yard, has been for some time con-
ducting experiments on the use of wood pulp in surgery
and he gives the results of his experiments in a recent
number of 'The Medical Record. Wood pulp is ob-
tained in its erude form from the manufacturers and
comes in sheets of any size and thickness. It is cheap,
easily obtained and possesses valuable properties.
When macerated in water, it wells up and absorbs
from four to five times its weight of liquid, retaining
it forr a long time. Asthe pulp becomes soft a poultice
of any desired consistency can be made by varying the
quantity of the water. By using hot water the re-
sulting poultice will re*ain its heat and moisture much
longer than a similar poultice made of bread or flax-
seed. Of course, antiseptic drugs soluble in water

11{

PHOTOGRAPH SHOWING PEA POD IN NORMAL CON-
DITION AND DWARFED BY PEA LOUSE.

may be dissolved in the water in which the pulp is to
be soaked, as the pulp itself is unaffected by most
drugs. When dry, the pulp will absorb both oils and
fats. 'This is particularly valuable, as it can be used as
an emollient apd antiseptic substitute for salves, ete.,
on lint as a surgical dressing. Wood pulp can be
molded when moist, so that it can be used as a splint,
owing to the fact that it dries very hard. When kept
slightly wet with an antiseptic solution, the pulp re-
mains soft and can be used as an absorbent dressing.
Crude wood pulp can be sterilized by heating in an
ordinary sterilizer. If the heat is increased so that the
surface is charged, it will act as a deodorizing dressing.
Poultices of wood pulp are far superior to flaxseed,
and being perfectly stable do not deteriorate in any
climate, and owing to its small compass a cousiderable
supply can be carried. Should it become wet, it can
be dried in an ordinary stove. It is an ideal material
for the country practitioner, being always the same,
insuring uniform results. A sheet four feet square costs
only about 15 or 20 cents.

THE Wagner-Pulliman Palace Car combination is an
important event in the railway world. The Pullman
Company was organized in 1867 to operate a service
of sleeping and parlor cars. The company owns and
controls about 500 cars, which are operated over
121,662 miles of railway in the United States, Canada,
Mexico and in some places in Europe.
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Science Notes.

The Appeal Court of England holds that a reporter
has no copyright of the report of speeches giving not
only ideas, but words by which the ideas are expressed.
A lower court decided that The London Times had
copyright in reports of speeches. The Times will take
the case to the House of Lords.

There will be a model American post office at the
Paris Exposition. Arrangements have beennade with
the French postal authorities whereby mailsfor Ameri-
cans in Paris will be sent directly to this office instead
of going through the regular channels. The post
office will be fitted up with all of the modern postal
appliances.

Serious apprehensions are felt that the drought now
prevalent throughout the United States will prove a
serious injury to the paper trade. There is great diffi-
culty in filling orders. In Maine particularly the water
supply has not run as low as at the present for nearly
forty years. Mills which run by water power are
seriously crippled in most cases.

A prize of $100 has been offered by Dr. Louis L. Sea-
man for the best thesis on the following subject: ‘ The
Ideal Ration for an Army in the Tropies.” The com-
petition is open to all cominissioned medical officers
of the United States army and navy. It is offered
through the Military Service Institution of the
United States, and the competition will close on March
1, 1900.

It is said that silkworms are very sensitive to the
action of light of different colors, and according to
experiments recently described by Flammarion, before
the French Academy of Science, silkworms were kept
in boxes covered with glass of different shades. The
silkworins all received the same food, but they gave
different results as to the quantity of silk and eggs,
and also in the proportionality of the sexes.

The Royal Institution of Great Britain has just pub-
lished an attractive pamphlet on the Spottiswoode
collection of physical apparatus, which was presented
to the Royal Institution by W. Hugh Spottiswoode,
in 1899. The late William Spottiswoode, who died in
1883, will be remembered for his remarkable experi-
ments in electro-magnetism, by his great induction
coil, by his work in light and for his frictional electri-
cal machines.

An extraordinary operation was performed a few
days ago at Bellevue Hospital, New York city. A
messenger boy lost his nose and his right eye in a
trolley car accident last June. In order to save his
life the doctors allowed his wounds to heal ; finally it
was decided to performm an operation which should
give the boy some relief from the disfigurement of his
face. A gutta percha base was shaped, and over this
the skin was drawn together with fine silk sutures and
the wound was allowed to heal. The operation was
an entire success.

Interesting experiments with the Pollak-Virdag sys-
tem of fast-speed telegraphy were made on several oc-
casions recently between Budapest and Vienna; a speed
of 1,300 to 1,500 words per minute was obtained. Trans-
mission is effected by a perforated strip of paper as in
the case of the Wheatstone automatic telegraph, and a
telephone fitted with two small mirrors serves as the re-
ceiver, the diaphragm of the telephone being set into
oscillation corresponding to the current impulses gen-
erated by the transmitter. These oscillations are made
visible photographically. This extremely interesting
system, illustrated by records, is given in the current
number of the SUPPLEMENT.

The ordinary belfry bell, in order that its full power
may be felt, is necessarily an imposing mass of metal,
but an Englishman has succeeded in producing bells
which are absolutely cylindrical and which do away
with many of the disadvantages of the ordinary bells.
Whatever be the note that is to be furnished, the tube
that gives it is of constant diameter and thickness for
the various tones, and differ only in length. The result
is a great saving in metal, and the possibility of ob-
taining notes with mathematical precision. Such an
advantage is not a slight one, since the harmonizing of
ordinary bells necessitates a special corps of tuners.
The tube bells are illustrated and deseribed in the cur-
rent number of the SUPPLEMENT.

A number of experiments have been carried out by
Boland on the formation of pigment by the Bacillus
pyocyanens (Centr. f. Bak., xxv., p. 897). He finds
that this organisin forms only two pigments, a fluores-
cent one, apparently identical with that formed by
many other bacteria, and the blue pigment pyocyanin,
which by oxzidation becomes converted into a reddish-
brown pigment, pvoxanthose (pyoxanthin). A blue
chloroform solution of pyocyanin becomes quickly
changed to a green by sunlight. A blue watery solu-
tion of pyocyanin is likewise changed by chlorine. The
green chlorophyl solution treated with dilute (1:3) sul-
phuric acid becomes a deep yellow ; with dilute hydro-
chlorie acid (1:3). The former mixture on being neu-
tralized with an alkali again gives a green solution on
shaking with chloroform ; the latter by the same pro-
cedure yields a blue solution.
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Engineering Nowes,

The Philippine army has twelve Colt automatic
guns, thirty-three Gatling guns, twenty-one 2-pounder
mountain guns, twenty-two 12-pounder mountain
guns, and twelve Sims-Dudley dynamite guns.

An official of the Spanish navy at Havana has made
three attempts to sell the floating dry-dock at auction,
but without success. The Spanish government has
decided to tow it to Spain, as it is worth in the neigh-
borhood of half a million dollars.

The New York Central and Hudson River Railroad
has decided to equip five of its new locomotives now
building with the Vanderbilt firebox, invented by
Coruelius Vanderbilt. We have already described this
firebox, and we are pleased to know that the railroad
company is to make a turther and more searching test
of the device, which has already given such satisfac-
tion.

A few years ago a sea wall was built at Barrow, Eng-
land, to keep the sea from the workings of a mine, and
it is now proposed to make an embankment 6,750 yards
long to inclose about 170 acres of land under which
the mine has been extended, the existence of ore hav-
ing been demonstrated under that area. It is estimat-
ed that the work will cost nearly $3,000,000, but the
ore is of the finest quality.

The application of salt to roadbeds will be tried this
winter in New York. It is believed that salt will pre-
vent the top soil from freezing, thus obviating the mud
which invariably comes with the thaw. Aeccording to
The Municipal Engineer, Prof. Burr, of Columbia Uni-
versity, says of the proposed experiment that the effect
of salt would be to lower the temnperature at which the
surface soil would freeze, and it would also take up the
moisture, and so, perhaps, do away with the mud. It
is an experiment which is well worth trying.

A suit for $5,000 damages in each case has been
brought against the Bridgeport Traction Company by
an administrator of the two victins of the Strat-
ford trolley disaster. The complainant in this case
alleges gross and wanton negligence, imperfect road-
bed, car, curves, guard rails, and overwork of motor-
men. The suit is comnmenced in view of a decision of
Judge Wheeler in the Supreme Court just before the
disaster, which held that under the State law practi-
cally only nominal damages could be obtained in a case
where death was sudden and painless.
brought will settle an interesting legal point.

One thousand eight hundred and thirty-three work-
men are now engaged on the Assouan dam on the Nile
on the Mohammed Ali portion, and 1,572 of these are
natives. On the other portions, 5,983 are engaged,
making a total of 7,816 employed in all. Excavations
in rock and soft wnaterial are being carried on in the
navigation channel, and at the side of the dam 14,035
cubice meters of masonry have been built ; 466,000 bricks
have been burned and 300,000 more are made, and a
large quantity of stone has been quarried and dressed.
At the Assiout barrage 12,000 men have been em-
ployed.

Tree and shrub planting along the Suez Canal to
protect it from drifting sand is in progress. Reeds
have been placed along about 9 miles of waterline of
the canal proper and along the whole length of the
Sweetwater Canal. These reeds are at first protected
against the violence of the bank eddies caused by pass-
ing ships by fascines, while on the slopes and top of
the banks of the Sweetwater Canal plantations of
shrubbery have been set out. A system of irrigation
has been organized for these plantations, the water
coming from the Nile by the canals excavated when
the ship canal was being built. The results so far
have been very promising.

A short time ago, at the request of one of the Im-
perial Commissioners of Germany, the general passen-
ger agent of the New York Central Railroad sent to
Berlin photographs of the interior and exterior of our
finest cars and other data in relation to the operation
of American railways. Several other countries have
asked for similar information, and there is a general
awakening of foreign nations on the subject of trans-
portation, brought about mainly by the wonderful
achievements of Awmerican railways. Probably no one
is better fitted to deal with the subject than George
H. Daniels, whose very important address on Ameri-
can railroads is begun in the current SUPPLEMENT.

Discoveries have recently been made in the lava
beds of New Mexico which throw a new licht on the
very complete systems of reservoirs and irrigation
viaduets which were employed by the ancient inhabi-
tants of that part of the country. Uunder the lava
which covers hundreds of square iles are found traces
of cemented ditches and reservoirs that are marvels of
civil engineering. Ditches wind in and out at the
base of the mountain ranges, following the sinuosities
of the canals in such a manner as to catch all the
storm water before it was absorbed by the loose sand
at the mountain’s base. Reservoirs at convenient
places stored the water, which was led in cemented
ditches across loose soil to the various points where it
was required. Chasius were crossed by viaduets.
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Electrical Notes.

In Germany at points where there is danger of high-
voltage electric currents, there is a conventional rep-
resentation of a zigzag bolt of lightning. This is
painted on transformer chambers, poles and siwilar
places.

Aluminium feed wires will be used in the new North-
western and Chicago Railway, and will consume 150,000
pounds of that metal. The feeders will be placed in a
wooden box covered by a board walk between the
double tracks, and will be supported on vitrified clay
blocks placed about nine feet apart.

In both South and Central India the need of cheap
power is specially felt, and in these portions of India
are some of the grandest falls in the entire country.
The falls of the Himalayas, in the northern part of
India, could be utilized were they not too far from
places where industries can be profitably carried on.

The Superintendent of the United States Geodetic
Survey will have the ** Pathfinder,” the new vessel of
the Survey, equipped with apparatus for the wireless
system of telegraphy. The vessel will go to the Aleu-
tian Isles, and it isthought that by the wireless tele-
graphy the difference in altitude of the islands will be
determined accurately.

An electric rack-railway has been built at Laon,
France, to connect the railway station with an elevated
plateau 672 feet above the station, where most of
the inhabitants live. The overhead trolley system is
used in combination with a rack-rail track. Ordinary
street cars are used seating forty passengers. The
total cost of the line, which is a mile and a quarter
long, was nearly $90,000.

That the system of transfers which obtain on the
trolley lines in our large cities is too liberal is shown
by the fact that in New York a newspaper reporter
determnined to test the possibilities of the transfer sys-
temn. He succeeded in transferring unchallenged 107l
miles, making 87 transfers for a single five-cent fare.
The ride occupied twenty-four hours. It is said that
he could have gone still further had he so desired.

A new electric railroad is to be built in Northern
Ohio, to connect the city of Toledo with Norwalk, about
60 miles. The road will be built according to good
steam railroad practice. 1t is designed for a speed of
at least 40 miles an hour, and will be worked from
one central power station, a three-phase alternating
current being used at high voltage. The current will
be transmitted at about 15,000 volts pressure and will
be stepped down and transformed at the substations.

An electric light wire in Brooklyn broke on October
31, and was inadvertently stepped upon by a boy. It
immediately coiled around his neck and arms. A
policeman took hold of the boy’s body and tried to
pull him away; but he was knocked unconscious by
the shock, and if he had not been wearing rubber boots
he would also have been killed. It was some time be-
fore an ax could be obtained, and another man was
overcomme before the wire was cut, and it was then
found that the boy was dead.

The French government is considering the advis-
ability of discontinuing the use of the guillotine and
contemplates the adoption in its stead of electrical
execution. The head of the eriminal is inclosed in a
helimet somewhat similar to that used by a diver.
When the executioner turns on the current two needles
leap from their sockets, penetrate the temples and
enter the brain. A powerful alternating current rup-
tures and destroys the brain cells so quickly that it is
believed that death will be instantaneous. This seeins
like a cluinsy method of execution, but there is no
question that it will be efficacious.

A very satisfactory test of the McElroy-Grunow im-
proved third rail system was made at New Britain,
Conn., on the tracks of the New York, New Haven and
Hartford Railroad on November 9. An improved cir-
cuit breaking device, the invention of Mr. Williamn
Grunow, Jr., was shown in operation, and worked well.
The circuit-breaker used to break the circuit as soon as
the car passes over the section of track beneath it, con-
sists of an electro-magnet placed in a box supported on
a spring connection adjoining the track. The termi-
nals of the coils of the mnagnet are connected, one by a
circuit to the third rail, and the other to an additional
energizing rail beside it. The contact shoe on the car
as it enters a section closes the circuit between the third
and energizing rails which causes the armature of the
magnet in the box to be brought in contact with the
top of the box, thereby connecting the main feeder
current from the feed wire, hung on the poles, to the
third rail, the current passing through the cores of the
armature and the box to the third rail. The energiz-
ing rail is made in sections equal to a car’s length, the
ends being beveled to permit one end to pass the end of
the adjoining rail. This allows the shoe to maintain
constant connection between the section the car is leav-
ing and the next section of track ahead. There is thus
no danger of sparking or of the circuit- breaker burn-
ing out. There is the further advantage that the
track is guarded against short circuits, and made less
dangerous for persons or animals who may cross it.
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Sorrespondence.

WIND VORTEX IN SAILS,
To the Editor of the SCIENTIFIC AMERICAN :

In connection with the theory advanced under
the head, * Action of Wind on Sails,” in a recent num-
ber, 1 desire to call your attention to the inclosed
diagrams, illustrating a fact which 1 observed while
sailing aniceboat in a snowstorm. No.1 shows the
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wind’s circular motion caused by a bellying sail ; like
flowing water by a depression in the shore line, its
course is reversed, and as air in a rotary motion at-
tains greater velocity, it is plain to see its effect in
forcing a boat to windward. No. 2 shows the vertical
column of whirling air and the advantage this pattern
of sail has for gathering a large volume. The working
area of sails is materially inereased, without detriment
to pointing, by the use of a flexible boom, yielding
laterally nearly in conformity with their curve; by
this means the base will be broadened and exert itself
over a larger portion of the sail. I have used flexible
booms for both jib and mainsail for a number of years.

Advantages derived from gathering the vortex near the

mast counsist in a flatter leech, largely overcoming the

tendency to backfill, less strain on the sheet, and con-

sequently less lateral resistance on the rudder blade,

points which1 think many of your sailor readers will

appreciate. S. D. TUCKER.
Troy, October 23, 1899.
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Eyesight of School Children.
To the Editor of the SCIENTIFIC AMERICAN :

1 wish to thank you for bringing the subject, * The
Defective Eyesight of School Children,” before the pub-
lic, and I hope it may be-persistently agitated till the
importance of it is fully understood and appreciated by
the parents and educators of the iand. In addition to
what has been so admirably said, I am convinced from
my own observation and from the testimony of others
that one great cause is requiring so much to be learned
from the blackboard, reading lessons, mathematics,
ete., with defective light. Children sitting near or
distant, often in an oblique position, the angle of
vision imperfect, often a glare of light which almost
obscures, there is a constant strain upon the eye in the
endeavor to see distinctly. Even little tots five years
old required to copy from the board their reading les-
sons when they do not know their letters, and number
work not knowing one figure from: another. I have
been a scholar and a teacher. I know of no better way
for children than to read holding the book and thereby
enabling them to adapt their vision as required. It is
a question whether so much writing is best for older
children. Exercises of various kinds, mathemarvical
work, examination papers, ete., all requiring close and
earnest work on paper, which is very trying for the
eyes. A mother of boys and girls, a woman of edu-
cation, a graduate from Mount Holyoke Seminary,
remarked : “ It seems to be, with teachers and super-
intendents, an era of experimenting, but it is very
hard on the children.” A close observer has said he
feared the day was coming when we would be a na-
tion of blind people unless preventive and radical
measures were adopted. MRrs. M. B. SMITH.

Scientific Qmevican,

A Possible Explanation of Boiler Explosions.
To the Editor of the SCIENTIFIC AMERICAN :

The American journal, The Locomotive, informs us
monthly of the great number of boiler explosions in
the United States, numbering at an average each
month about thirty, and the directly killed also about
thirty, and the wounded are more or less. But the
real cause of the explosion is not often discovered. It
is not improbable that in many cases a cause existed
which was not considered dangerous by the fireman,
as, for instance, a case mentioned by the
Metallarpeiter of September 27, 1899:

‘It is a known fact that glass water
gages may indicate a much higher water
level than in reality exists. Each defect
in steam tightness of the steam pipes
leading to the top cock of the glass
water gage, or a defect in tightness of
said top cock, causes less pressure on the
water in the glass gage. Consequently the water rises
higher and higher in the glass in proportion to the de-
fect in tightness of the steamn pipe or cock. By a de-
fect in a steain pipe leading to the top cock of a glass
water gage was caused a difference of five inches in the
water level of the glass gage and that in the boiler.”

C. Remschel stated in the Technisch Zeitung that a
magnetic water level indicator gave alarm of low water
while the glass water gage showed four inches above
middle water height. Everything was found in good
order except a defect in tightness or soundness of a
steam pipe leading to the top cock of the glass gage.
The boiler after being fed with water till the alarm
whistle was silenced, showed then the said differences
in the water level. After remedying the defect in the
steam pipe, the water level in the glass water gage fell
six inches.

Likely such kind of defects as just mentioned caused
many boiler explosions, since boilers are often intrusted
to men lacking technical knowledge. And if in case
of a terrible explosion the fireman escapes being killed
and declares truthfully that the glass water - gage
indicated sufficient water in the boiler, still the water
may have been far too low, the boiler flues not covered
with water—the danger of explosion not in the least
visible to the fireman.

To bring such facts to general knowledge may not
be amiss. L. OTrTo P. MEYER, Ex-American Consul.

Dresden, October 31, 1899,

Coming Eclipse of the Sun.
To the Editor of the SCIENTIFIC AMERICAN :

In thedelightfully clear paper on the coming eclipse
of the sun (see SCIENTIFIC AMERICAN, October 21, 1899,
page 267), Professor Lumsden says that at the com-
mencement of the total eclipse, ‘‘ we lay down the po-
sition of planets, comets, if any, and of bright stars.”
A’ against particular stars or planets would show which
were visible.

Now all this takes time, and time is of supreme im-
portance. Before the eclipse we know the position of
the sun and of the planets and stars around. Why
should not observers have maps ready of the stellar
part of the sky in question ? And record the effect of
the eclipseon the map ? Surely this would lessen the
labor of observation while leaving the attention freer
to follow the particular phenomena.

F. C. CONSTABLE.

Burward, Sussex, England.

Accused of Fraud.

0. J. Bailey, publisher of The World’s Progress, and
proprietor of the American Patent Agency, at Cincin-
nati, O., has been on trial on a charge of using the
mails to deceive and victimize patentees and dealers in
patents.

In stating the case for the government the prosecut-
ing attorney said that Mr. Bailey had been in the
patent agency business in that city for twenty-three
years, and that it was intended to show that his cus-
tom had been to write to persons as soon as their
patents were announced in The Patent Gazette, offer-
ing to sell their inventions on commission, throwing
out alluring suggestions as to values, all of which ended
in demands upon the patent holders for $23 cash down
in order, ostensibly, to advertise the patents.

This advertising was through The World’s Progress,
Inventors’ Manual, and other publications printed by
Mr. Bailey. The World’s Progress circulation was
given as 50.000 copies per issue, when, the government
claimed, the actual number printed was never over
2,500 ; and similarly with the other publications, 6,000
circulars were promised when from 100 to 200 only were
printed.

The whole arrangement, the government claimed,
was simply to interest inventors by delusive hopes, get
their $23 cash, and then be rid of them in the best way
possible. One way for interesting the inventors was to
write, telling them that, owing to the certain and mani-
fest great value of their inventions, the patent agency
was ready to reduce its regular commission for selling
from 15 per cent to 10 per cent.

Witnesses from different parts of the country were
calied to prove the charges.— The Fourth Estate.
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Expense of Target Practice.

A single big gun of the many now being put in place
for the protection of the sea coasts costs a large sum.
Some interesting figures on this subject have just been
submitted to Gen. Wilson, and will be by him trans-
mitted to Congress.

A 12-inch breech-loading rifle, with its disappearing
carriage, costs $141,000; a 10-inch, $99,250 ; and an 8-
inch, $72,000. The figures show that modern high
powered guns cost immense sums of money, and the
cost of firing them is proportionately as great. The
report of experts who have inspected these guns and
the devices for securing an accurate aim show’ that
there is an immense saving effected by possessing mod-
ern range and position-finding devices.

“The demoralizing effect of a hit as compared to a
miss,” said one of these reports, “cannot be reduced
to a money value, but it costs big money ta shoot a
big gun and then miss the mark. Take for instance
the 12-inch gun. To miss the mark is simply to throw
away $561.70. With the 10-inch gun the loss is $322.40,
and with the 8-inch rifle it is $164.65.”

A SIMPLE DEVICE FOR TIGHTENING FENCE-WIRES,

In order to provide a means for taking up the slack
of a loose fence-wire, Mr. Williamn H. Mason, of Lees-
burg, Ohio, has devised a simple ratchet whereby the
wire or cable can be restored to its former tautness.

The device comprises mainly a front ratchet-wheel
and a rear ratchet-wheel, the two being riveted to-
gether and rigidly connected by a hub on the rear

VIEW OF RATCHET SHOWING WIRE WOUND ON.

ratchet-wheel which hub fits into a corresponding recess
in the front ratchet-wheel. Fromw the inner faces of the
wheels teeth extend inwardly, the tooth of one wheel
being opposite a cut-out portion in the other wheel
The teeth have inclined hacks and slanting front
edges.

The wire is placed in a diametrical slot in the rear
wheel, and the device is turned by means of a wrench
applied to the squared hub of the front ratchet-wheel.

SIDE VIEW, SHOWING MANNER OF FASTENING
THE WIRE.

The wire readily slips over the inclined backs of the
teeth, and is wound up on the intermediate hub of
the rear ratchet-wheel. When the desired tension has
been secured, the wrench is removed and the wire
snaps against the forwardly-slanting edges of diame-
trically-opposite teeth, and is thereby held firmly in
position. The wire may also be slackened if desired.

It is necessary only to slip the slot over the wire
and to turn the device to secure the desired tension ;
for the wire, after having been sufficiently stretched,
automatically springs against the teeth to loek the
ratchet-wheels in place.

_ e
Vanilla Poisoning.

A certain fearful interest attaches to accounts of
poisoning by substances in common use, and the
interest becomes almost painful when we learn how
difficult it is to provide against its occurrence. Vanilla
is a case in point. Fortunately, thanks apparently
more to luck than anything else, cases of poisoning
from this cause are rare. Nineteen persons, one of
whom subsequently died, suffered severely, Wasser-
mann tells us, from the effects of eating some vanilla
‘“cream.” This was composed of milk, eggs, sugar,
and flavored with vanillin (the commercial article pre-
pared from coniferin). The dish had been cooked in
the evening and allowed to stand, uncovered, in' the
dining room till noon next day. Investigation showed
that the eggs and sugar were good, that the milk alone
was harmless and that the vanillin was pure. The
fact that the cook and landlady, who had merely
tasted the dish, had also becowe seriously ill, suggested
the idea that the poisonous agent might have under-
gone further development after being swallowed—that
is, that it was bacterial. Wasserinann boiled three
flasks containing respectively plain milk, milk flavored
with vanillin, and a solution of vanillin in water, then
let them stand eighteen hours at a temperature of 37°
C. (98'6° F.) Some of the contents of each flask were
injected into mice. The milk flavored with vanillin
was poisonous, the other two harmless.—British Medi-
cal Journal.
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EXPLORATIONS IN PATAGONIA,
BY PROF. J. B. HATCHER. PRINCETON UNIVERSITY.
The interest of the scientific world in the extinct life
of Patagonia dates from the publication in the early
forties of the reports of Owen and Sowerby on the col-
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ing, in so far as possible, a detailed study of the
geology of that region, sufficient at least to determine
the exact sequence and relations of the different hori-
zons, and of securing all data possible which might
prove of use in correlating South American rocks with
those of North Ame-
rica and Europe.
Since no one else
seemed ready to un-
dertake this work,
early in the autumn
of 1895 the writer de-
cided to attempt it
in behalf of the de-
partment of paleon-
tology of Princeton
University. Dr. W.
B. Seott heartily ap-
proved of the plan
when it was present-
ed to him, and freely
gave his energy and
influence toward its
accomplishment,
while from several

Tehnelche Man, Squaw, and Child,

lections of fossil vertebrates and invertebrates made in
that region by Darwin during the voyage of the
‘“ Beagle,” from 1833 to 1836.

Notwithstanding the interesting and unique nature
of most of the fossil mammals in Darwin’s collection,
so entirely different from everything known in the
northern hemisphere, yet the interest aroused by his
discoveries was permitted to subside, and for many
yvears alinost nothing was done toward bringing to
light the exceedingly rich extinct fauna of this distant
and little known land.

During the eighties interest was again attracted to
this region by the explorations of Moyano, Moreno,
Burmeister, Lister, and others.

Interesting and important as were the results at-
tained by each of these expeditions, they were really
insignificant from a paleontological standpoint as com-
pared with the brilliant achievements of Charles and
Florentino Ameghino. The combined efforts of these
two brothers will always stand as a monument to
South American paleontology and as a substantial
testimony of what men endowed with an enthusiastic
zeal for their profession may accomplish even under
most discouraging circumstances.

The beginning of the first systematic investigation
of the paleontology of Patagonia dates from the first
voyage of Charles Ameghino in 1887. Since that time
a series of papers written by Dr. Fiorentino Ameghino
upon material collected by his brother in the field
have followed one another in rapid succession, each
almost invariably announcing discoveries more remark-
able than the preceding.

The discoveries announced by the Ameghinos were
of such an interesting nature, and many of the con-
clusions drawn from them were so extraordinary and
frequently so opposed to conclusions believed to be
well established by observed facts in the northern
hemisphere, that paleontologists everywhere agreed
as to the desirability of bringing together a represen-
tative collection of fossil vertebrates and invertebrates
from that region for study and comparison with col-
lections from North America and Europe. and of mak-

friends and alumni
of the institution
came most essential
financial assistance. So that by March 1, 1896, I was
able to sail with Mr. O. A. Peterson on our first expedi-
tion. Since that date the work in Patagonia has been
continued with but occasional interruptions.

It would be quite beyond the limits of this article to
give in detail the re-
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and tend to relieve the monotony of the broad Pata-
gonian plains. The first of these is the series of es-
carpments, from a few feet to several hundred in
height, encountered at successive altitudes as one pro-
ceeds from the coast inland toward the Andes. These
escarpments have a general trend parallel with the
present coast line, and they doubtless mark successive
stages in the final elevation of the land above the sea.
The second feature is to be seen in the series of deep
transverse valleys crossing the territory from east to
west and constituting the present drainage system.
In so far as my observatiois have gone, these are all
true valleys of erosion. The third and perhaps most
striking feature in the topography of eastern Pata-
gonia are the volcanic cones and dikes, and the result-
ing lava sheets. which, covering extensive areas
throughout the central plains, are seen capping most
of the higher table lands and frequently descending
well down the slopes into the present valleys, while
the extinet volecanoes often rise majestically hundreds
of feet above the surrounding plain.

In a line approximating the seventy-second meridian
of west longitude, the Andes rise abruptly from the
plains and form one of the most rugged and in many
respects most picturesque mountain chains in the
world. Many of the peaks attain an altitude of over
10,000 feet, quite sufficient at this latitude to precipi-
tate most of the moisture in the atmosphere as it is
forced over them from the Pacificc. Owing to the
southwesterly winds which prevail here throughout
the year, the atwmosphere during its long journey
across the Pacific becomes saturated with moisture,
which, together with the completeness of the precipi-

sults of the work so
far accomplished or
to discuss any of the
many controverted
questions relating to
the geology of thar
portion of South
America. A brief ac-
count of the physio-
graphic, geologig,
and paleontologic
features of the re-
gion, together with a
summary of the more
important r-cults o.
the work su tar &a.-
complisheq, may be
of interest to readers
of the SCIENTIFIC
AMERICAN.

Physiographically,
Patagonia is divided
into two sharply de-
fined regions-—an
eastern level and
comparatively bar-
ren plain and a
western exceedingly
broken and moun-
tainous region. The
former extends east-
ward from the base of the Andes, where it has an alti-
tude of 8,000 feet to the Atlantic coast, where it ter-
minates in a continuous line of precipitous cliffs 300 to
400 feet in height.

Three distinet features characterize the topography

Tehnelches Taking Yerba,

PROF. HATCHER’S EXPLORATIONS IN PATAGONIA UNDER THE AUSPICES OF PRINCETON UNIVERSITY.
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Curious Wind and Rain Erosion in Andes of Patagonia.

tation brought about by the advantageous topography
of the western coast, renders this region one with an
exceedingly high annual rainfall and consequently
luxuriant vegetable growth in striking contrast to the
dry and comparatively barren eastern region, where
the winds, already deprived of most of their moisture
during their passage over the Andes, are usually dry
and the annual rainfall correspondingly low. The
prevailing winds in eastern Patagonia, as in western,
are southwesterly, and an easterly wind of twenty-four
hours’ duration on the eastern coast is sure to termi-
nate in a heavy fall of rain or snow.

Not all the moisture of the mountainous region is
precipitated as rain, for in the higher Andes severe
snowstorms prevail throughout the entire year, ample
for the formation of great ice fields, from which ex-
tend numerous glaciers, many of which reach from
the mountain summits far down below timber line,
and some on the western slope quite into the sea.
Formerly these glaciers were much more extensive
than at present, and they doubtless contributed to
the erosion of the exceedingly intricate system of
mountain gorges and fiords now forming so conspicu-
ous a feature of the region.

The slopes of the Andes below an altitude of 3,000
feet are covered with dense forests, especially on the
western side. The variety of trees in the southern
regions is very limited, and the quality of the wood
for lumber or timber for building is poor. Two
species of beech, Fagus antarctica and F. betutoides,
the latter an evergreen, are much the commoner of the
trees. The deciduous beech is especially abundant,
and is the only tree found throughout extensive areas
on the eastern slopes of the Andes.

Within the dense forests, lichens, ferns, mosses, and
other cryptogams grow in great profusion, entirely
covering the ground and trunks and lower branches of
the trees. The delicate foliage and variety and har-



NoOVEMBER 18, 1899.

mony of colors of these plants, always freshened by
frequent showers, enhance the other natural beauties
of this region, and give to the quiet depths of the
forests a peculiar attractiveness, contrasting strongly
with the rugged cahons and serrated crests of the
higher Andes.

The most conspicuous animals of the forest region
are a small deer, not quite so large as our Virginia
deer, the male with usually only two points on either
horn, The puma, or mountain lion, is abundant
both on the plains and in the mountains. There are
two species of dogs. The larger, Canis magellanicus, is
about the size of a small collie, of a reddish brown
color, and frequents the wooded regions. It is rather
shy, in striking contrast with the smaller C. azare,
abundant in the plains, of a light gray color, and
about the size of a small red fox. The guanaco or
South American camel is very abundant over the
plains, and oc-
casionally en-
ters the wood-
ed mountain-
ous distriets.
Among the
birds, two,
from their size,

are especially
noteworthy,
the rhea, or so-
called ostrich,
found in great
numbers on
the plains, and
the condor,
common in the
Andes, along
the high bluffs
of the sea coast
and about the
basalt cliffs of
the interior
plains region.
The natives
of the eastern
and western
regions belong
to two entirely
distinet races,
differing from
each other in
their custoins,
language, and
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Scientific Qmevican,

them that contain the remains of the extinct animals
that in former times inhabited this region. In many
places along the river valleys there are extensive ex-
posures of the sedimentary rocks rich in fossil remains,
and the high bluffs of the sea coast have proved among
the most promising localities for the collector.

A careful examination of mmany exposures in various
portions of Patagonia has made it possible to establish
the exact sequence of the different strata and to give
a section of the various formations with the fossils
characteristic of each from middle Mesozoic to recent
times, and to indicate approximately the present geo-
graphical distribution of these different formations
throughout Patagonia.

Rich and varied as was the mammalian fauna of
South America in former Miocene times, the excellent
preservation of many of the skeletons in our collections
demonstrates beyond a doubt its unique character, so

S
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the North American fauna would indicate a lohg
period of isolation of the two Americas, continuing
until comparatively recent tertiary times.
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THE PARSONS STEAM TURBINE,

Although the Parsons steam turbine is identified in
the public mind with high-speed torpedo boats, it is a
fact, that long before the ¢ Turbinia” made her phe-
nomenal speeds the Parsons turbines had been doing
highly successful work on land, more particularly in
connection with electric light and other electrical in-
stallations.

The Hon. Charles Parsons is the son of the late Earl
of Rosse, whose great telescope, erected on his estatesin
Ireland, has long been one of the scientific landmarks
of the age. His first successful invention was an epicy-
cloidal engine, in which the ecylinders revolve on a
trunnion at half the speed of the crank-shaft. It en-

abled a perfect
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the moving
parts to be ob-
tained with a
resulting high-
speed rotation,
and in this re-
spect the in-
vention may
be regarded as
forestalling the
present de-
mand for high-
speed engines.
In 1884 Mr.
Parsons com-
menced the de
signing of
a compound
steam turbiue
and a dynamo
with a work-
ing speed of
18,000 revolu-
tions per min-
ute. The pre-
liminary expe-
riments show-
ed the necessi-
ty for bearings
that should be
somewhat elas-
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mode of life.
To the eastern
region belong
t he Tehnel-
ches, a large,
welldeveloped,
and peaceable
race, living en-
tirely by the
chase. They
construet their
habitations
and make their
ample clothing
with consider-
able skill from
the skins of
the guanaco.
In the capture
of theguanaco,
rhea, and other
game animals
and birds they
are exceeding-
ly proficient
and show
much ingenu-
ity.

The Channel

tie, and to meet
the case the
form of bear-
ings shown
herewith in
Fig. 1 was de-
signed. It con-
sists of a gun-
metal tube in
which the
shaft is rotat-
ed, and on this
tube are
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threaded
washers which
are alternarely
larger and
smaller in size,
the smaller
ones fitting the
bush and the
larger ones for
the metal
standard of the
bearing. The
whole series of
washers is
pressed tightly
together by a
spiral  spring

Indians of the
western region
are physically
much inferior to the Tehnelches. They are essen-
tially a maritime people with all their activities cluster-
ing about the shore, from which they never proceed
mwore than a few miles inland. They subsist chiefly
upon shell fish, the flesh of seals, fish, and the sea otter
and a few edible fungi indigenous to the region they
inhabit. From the skins of the seal and sea otter they
construet their clothing, usually exceedingly scanty,
notwithstauding the inhospitable climate. Rude huts
are sometimes buiit from the branches of trees, but
they spend much of their tilme in small open boats
made of beech bark sewed together with whale bone.
It is in the construction of their boats and the imple-
ments used by them in the capture of sealsthat they
show greatest skill and resource.

Although the plains of eastern Patagonia are exceed-
ingly monotonous and uninteresting to the casual ob-
server, yet they are of the greatest interest to the geo-
logist and paleontologist, for it is the rocks composing

350-KILOWATT TURBO-ALTERNATOR AND EXCITER AT THE METROPOLITAN ELECTRIC SUPPLY COMPANY’S STATIONS.

entirely distinet from anything then living in the
northern hemisphere.

‘While there is a striking and universal dissimilarity
between this fauna and that of the northern hemi-
sphere, on the other hand there are many apparently
close resemblances between the extinet Patagonian
fauna and the recent Australian fauna. The same is
also true, though in a more restricted sense, of this
fauna and that of South Africa. The explanation of
these similarities and dissimilarities in the faunas ot
the various regions can be best explained by assuming
that they indicate in the one case a direct relationship
and in the other a totally distinet origin for each.
The relations apparently existing between this
Patagonian fauna and certain forms now living in
Australia and Africa would be the natural result of
former land connections between these regions, per-
haps, by way of an Antarctic continent permitting
of an intermigration of species. The dissimilarity in
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and a nut on
the bush ; one
wider washer
which is threaded on last fits both bush and standard
and forms a fulerum, with the result that when the
shaft deflects a certain amount of elasticity is provided
by the shaft itself, though the washers restrict the
amplitude of vibration and bring the running to a
steady rate about the principal axis of the rotating
mass.

This form of bearing was abandoned in 1890 in favor
of the simpler arrangement shown in Figs. 2 and 3. It
consists of three concentric tubes of brass or steel fit-
ting easily within each other, the oil between the tubes
forming a self-centering cushion which has a consider-
able effect on the vibrations of the shaft. The tubes
answer'the purpose of the separate washers in the older
form of bearing, with the added advantage that the
tubes show no signs of wear, the oil filim between them
being preserved under all conditions of service.

The first successful steam turbine dynamo was con-
structed in 1885. It was operated at a speed of 18,000
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revolutions per minute for several years, and was quite
successful. In this turbine provision for expansion was
made by merely angling the vanes, but in subsequent
plants both the height and the angle of the blades
were varied and a more perfect range of expansion was
thereby obtained. The first turbo-engine was put on
board ship in 1885, and the first land engines of the
kind were made in 1886. One of the latter is still at
work. The first condensing type of steam turbine was
constructed in 1891 for the Cambridge Electric Supply
Company, and in the test by Prof. Ewing the results
proved the compound condensing steam turbine to be
about the equal of good compound condensing engines
in regard to steam and consumption. In 1893 work
was commenced upon the torpedo boat *‘* Turbinia,”
whose remarkable performances are already familiar
to the world. The highest speed achieved at any time
by this little boat was between 34% and 35 knots, and
on arun of two miles she is credited with a speed of
3276 knots under a boiler pressure of 210 pounds and
with revolutions of over 2,000 per minute. It should
be mentioned that on this occasion, owing to the use of
a steam pipe too small for the capacity of the turbine,
there was a drop of pressure of 50 pounds between the
boiler and the engine.

Fig. 4 is of special interest as showing the arrange-
ment of the moving blades and guide
vanes in the Parsons turbine. The
top outer cover has been removed and
the revolving barrel into which the
blades are keyed is shown. The cylin-
der containing the revolving barrel has
a larger internal diameter than that
of the drum. The flow of the steam
is through the annular space thus
formed, this space being filled with
the fixed guide blades and the revolv-
ing blades on the drum. Between
each two rings of the moving blades
there is one ring of the guide blades,
the latter being keyed into the con-
taining case of the cylinder. Steam is
admitted to the annular space, and is
directed by a ring of the fixed blades
in a direction spiral to the axis of the
revolving barrel. It then strikes a
ring of the revolving blades on the
barrel, which are set at such an angle
that the steamn acts on them as wind
on the sails of a windmill, thus caus-
ing the barrel to revolve. Then
another set of fixed guide blades ro-
tates the flow of the steam and directs
it onto a second set of revolving
blades, the process being continued
throughout the full length of the an-
nular space until the exhaust is
reached.

As a result of the fact thatan in-
crease in the size of the steam turbine
is accompanied by a corresponding
increase in efficiency, the size of the
turbine has grown very rapidly, until
to-day the average turbine hasa ca-
pacity of about 300 horse power, while
turbine plants of 4,000 kilowatts out-
put are being designed under the Par-
sons patents. In the turbine engine,
as in the multiple-expansion recipro-
cating engine, it is essential for the
best results that the capacities of the
cylinders should be proportionate
to the various stages of the expan-
sion of the steamm: and it is one of the many ad-
vantages of the Parsons compound turbine that any
ratio of expansioncan be obtained without a material
increase of weight or bulk. In the larger condensing
turbine motors now being built for marine propulsion
the ratio of effective expansion within the engine is
between one hundred and two hundred fold. Itis just
here that we find the explanation of the satisfactory
results which have been obtained in the larger turbo-
engines,

In the steam turbine increased expansion is ob-
tained by extending the length of the blades and in-
creasing the diameter of the turbines, which results, of
course, in increasing area acted on by the steam. One
of our illustrations, for which, in common with the
other cuts and the data accompanying this article, we
areindebted to The Engineer, of London, represents one
of the thirteen 330-kilowatt turbo-alternators, which
are now in use for the lightiang of London at the Metro-
politan Company’s stations at Manchester Square and
Sardinia Street, while another engraving represents a
75-kilowatt turbo-generator, four of which have been
installed at the Hotel Cecil, London.

While the steamm turbine has been chiefly used for
driving electric generators, it has found a wide range
of application for other purposes. Thus, it has been
found that a centrifugal pump when somewhat modi-
fied is equally efficient, whether itis run at 1,200 revo-
lutions or at 3,200 revolutions. An ordinary 6-inch
pump at 1,200 revolutions will give a lift of about 40
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feet, but the modified pump at 8,200 revolutions will
give a lift of about 200 feet with proportionately
greater output. Hence, combining such a pump with
a 100 horse power turbine provides an effective ar-
rangement specially suited to mining purposes. A
plant recently erected is lifting 850 gallons per minute,
at a lift of 160 feet, when run at about 3,300 revolu-
tions per minute, and it is giving excellent results.
The turbine is also being successfully used for ven-
tilating purposes, and also for induced and forced
draught. In both of our illustrations just referred to
the method of governing adopted in these turbines is
shown. The governing may be effected by an eleztri-
cal governor or by a centrifugal governor. If constant
speed is required, a centrifugal governor type is
adopted, but if constant voltage is desired the electri-
cal governor is used. In the latter the voltage is
automatically controlled with such accuracy that
any desired voltage can be obtained at either full
load orlow load to within one per cent without alter-
ing the governor. In both types of governor one end
of a lever is moved vertically either by the centri-
fugal governor or by a core controlled by a spring
and actuated by a solenoid in shunt with the terminals
of the machine. A suitable connection is made from
the lever to a small valve, which, by a steam relay ar-
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DETAILS OF THE PARSONS TURBINE, SHOWING FLEXIBLE BEARINGS (1, 2, 3)
AND INTERIOR OF TURBINE (4).

rangement, acts through a small piston on the main
admission valve.

Inventions That Are Unused.

One of the best mechanical engineers in New Orleans
told an interesting story apropos of the tribulations of
inventors to a representative of The New Orleans
Times-Democrat. * About three years ago,” he said,
“I got up a little device that greatly simplified the
working of a certain type of pump. I took out patents
that cost me in the neighborhood of $300, including
attorney’s fees, and finally submitted the thing to a
big manufacturing concern in the North. The pro-
prietors at once conceded the merit of the invention,
and offered me $500 down and a royalty of $125 on
each one used. The cash payment amounted to noth-
ing; for it really fell short of covering my time and
expenses, but the royalty was generous, and 1 figured
it out that it would yield me an inccme of $3,000 or
$4,000 for several years—perhaps longer.
on how soon something better entered the field. Ac-
cordingly I accepted the proposition and transferred
all my right. Now, how much do you think I actually
received? Notapenny! No, I haven’t been cheated ;
at least all the accounts have been perfectly straight.
The trouble is they never put the device on the mar-
ket. They simply stuck the patents and drawings in
a pigeonhole and there they remain to this day. Why
did they do it, did you ask? To save money. The
public is very well suited with their pumpasit stands,
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and it is doubtful if they could get any more for it with
my improvement added. Such a step would merely
cut down the net profit, so they prefer to let well
enough alone. It was necessary, of course, to get my
invention safely shelved, or it might have been taken
up by some enterprising rival, and the only earthly
reason for spending $500 on the thing was to put it out
of the way. It was rather rough on me, to be sure,
but the experience was valuable, and I won’'t get
caught that way again.”

[NoTE.—The experience of the pump inventor, as told
by himself, exemplifies a trick too frequently resorted
to by manufacturers to protect thewmselves against
competing concerns who might acquire the patent and
use it to their disadvantage. Patentees, when grant-
ing licenses, should stipulate that a royalty shall be
paid on not less than a certain number of the article,
whether manufactured or not, or in lieu of royalty, a.
stated sum sufficient in amount to deter the pigeon-
holing of the agreement.—ED.]

The Cocoa Palm and its Products in the
Philippine Islands.

There are several species of cocoa palns growing in
the archipelago, but the ordinary cocoanut tree (Cocos
nucifera) is the most important. The Indians make
use of it in a good many ways, but
only the principal ones need be enu-
merated. The kernel of the nut they
use for food, while the liquid the shell
contains makes a refreshing drink. If
allowed to stand for some time, this
liquid forms a very agreeable milky
juice, that is relished not only by the
natives, but by Europeans as well.
After this juice has coagulated, it is
mixed with sugar and made into bon-
bons, known as cocoa sugar, and also
into various other delicacies. Accord-
ing to a recent report of the United
States Department of Agriculture, by
tapping the central bud that crowns
the cocoanut, a kind of wine, called
tuba, of an agreeable pungent taste,
is produced. This tuba, when al-
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lowed to ferment, produces vinegar,
and when distilled, a kind of brandy,
that is highly relished by the natives.
From the husk of the cocoanut the
Tagals make ropes and cords, and a
material for calking their boats.
From the woody shells they carve
spoons, cups, beads for rosaries, and
many other articles. The leaves they
use to cover the roofs of their houses.
Roofs made in this manner are thick
and tight, but they have the disad-
vantage of burning readily, so that in
the towns and villages where the
houses are thus covered, conflagra-
tions spread with great rapidity. The
veins and smaller ribs of the leaves
are used to make brooms, the midribs
serve as fuel, and the ashes are ntilized
in making soap. The trunk of the
palm is made to serve as a pillar to
support the houses that its leaves
overshadow. Oil barrels, tuba casks,
and water pipes are fashioned from
hollow sections of the trunk. From
the roots the natives extract a red
dyeing material, that they chew
in place of the areca palm nuts or
bonga when the latter cannot be procured. Large
quantities of cocoanut oil are manufactured in the
Philippines. This oil is mmueh prized by the natives.
The men and women both use it to anoint the thick
growth of hair that adorns their heads, and it thus
finds a ready sale at remunerative prices. It is also
used in the lamps that take the place of gas-burners
in the streets, and in those used by the natives and
Chinese in their houses. Manila exports annually
about 150,000 pesos (£25,000) worth of cocoanuts to
China and British India, andabout 30,000 pesos (£3,000)
worth of cocoanut oil to China.—Journal of the Society
of Arts.

THE wonderful ability of the Jupanese is shown by
the fact that alinost everywhere in that country Eng-
lish and American instructors in the colleges and faec-
tories are being supplanted by natives. They wish
it plainly understood, says Commercial Intelligence,
that Japan is for the Japanese. A student at the
university planned a work of great interest. He con-
ceived the idea of building a canal to connect two
lakes of different altitudes. He tunneled mountains
and overcame other difficulties, but the chief point of
interest lies in the fact that he built a railroad over
which the canal boats were transported as they left
the water to the next lake. Electricity was used, and
enough was generated to light the city of Kioto and
furnish power to sixty factories.
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Automobile News,

Work has begun at Hartford on an automobile which
is intended to tow canal boats on the Erie Canal. It
will be built on entirely new plans, and it is intended
to be powerful enough to tow from six to ten canal
boats at once. It will cost more than $4,000, and if it is
successful other boats will be built.

According to the tests conducted by the Liverpool
Self-Propelled Traffic Association, a car capable of car-
rying a load of 3 tons 12 cwts. was actuated at a cost,
for fuel, wages, etc., of a cent a mile. The average cost
for keeping such a vehicle in repair and also the expense
of operating it amounted to $1,980 per year. It makes
the average cost 3 cents per net ton per mile. Horse-
driven wagons cost 18 to 24 cents per ton mile for doing
the same work.

One hundred thousand francs have been voted for
the construction of a track and a grandstand at Vin-
cennes for the use of automobiles. Special prizes will
be given in addition to the medals and diplomas which
will be awarded by the exposition. The carriages and
wagons will be divided into four classes, heavy trucks,
cabs, victorias, and voiturettes. The last class will in-
elude tricycles and motocycles. An electric charging
station will be provided near the race course, so that
the electrical mmachines will have no difficulty about
the supply of motive power when they need it.

A public hearing on the adinission of automobiles to
Central Park, New York, was held before the Park
Commissioners on November 9. Fifteen advocates and
ter opponents appeared to make speeches. Ten min-
utes was allowed the first three speakers on each side
and five minutes to the rest. One of the best-known
horsemen in New York, Mr. Lawson N. Fuller, said
that he had driven four, six, and eight horses around
automobiles without inconvenience. ‘‘A good driver
in two days could accustomm any horse to an automo-
bile. Ninety-nine runaways out of a hundred are due
to carelessness on the part of drivers. Green horses
soon become accustomed to city noises, and there is no
reason for keeping automobiles out of the parks.” Ex-
Magistrate Simms said: *“ The same question has
been agitated in regard to the locomotive, the bicycle,
and the elevated railroad. The horse became accus-
tomed to all these. It must get use to the horseless
carriage. The automobile must win in the end. There
will be a legislative enactment, if the owners do not
gain their rights in any other way.” Some of the
opposition, such as liverymen, etc., protested against
giving horseless vehicles permission to enter the park.
The decision of the board will be announced later.

The automobile parade of November 4, in New York
city, while not as extensive as might be desired, was
important as showing how much public intervest is
shown in the new vehicles. When The Chicago Tiines-
Herald race of 1895 is reme:nbered, it demonstrated
that the progress was substantial. The run was or-
ganized by The Automobile Club of America, and the
course was about twenty miles, all on Manhattan
Island. The parade formed at the southern side of
the Waldorf-Astoria, and the start was made at 2 P. M.
without confusion or delay, and for many blocks along
the line of the run there was quite a crowd, and along
the entire route there was a sprinkling of spectators.
About thirty vehicles took part in the run, and they
were all of well-known American types and makes
with a few foreign carriages and motocycles. Most of
them were of the open top variety. The drivers of
the carriages and their guests were dressed in ordinary
costumes, herein showing their good sense, for most
French automobile outfits are ugly in the extreme.
The carriages all behaved admirably, and while they
ran through crowded streets the trip was made without
accident and no horses were frightened. Electricity
served to drive fifteen of the carriages, there were at
least seven gasoline-driven vehicles, while four were
propelled by steam. The latter were generally con-
sidered by the crowd to be the most picturesque on ae-
count of the exhaust, which was all but noiseless.
Adjutant-General Avery D. Andrews led the proces-
sion and reviewed the carriages at Grant’s Tomb in
Riverside Park.

————, et —

An Instrument for Locating the Direction of

Sound.

A new instrument has been designed by Mr. Cowper-
Coles, of London, for readily locating the direction of
sound and for projecting sound long distances.. It
consists of a reflector mounted on an arm which can
be readily turned on its center and depressed or ele-
vated by the operator. When it is desired to ascer-
tain the exact direction from which a sound emanated
the apparatus is turned on its axis, and as soon as the
reflector is opposite the source of the sound it is heard
much more intensified in the receiver. Two instru-
ments are used to carry on the conversation bétween
two distant points or ships. The sound waves are
thrown from one reflector to the other, the sound be-
ing focused in one instrument in the receiver when
the operator speaks into the flexible tube, while the
operator working the other instrument places the
tube attachment to the receiver to his ear.

Scientific dumerican,

A TRACTION-WHEEL OF IMPROVED FORM.

The traction-wheel which we illustrate is the inven-
tion of Clarence Groseclose, of Sylvia, Kan., and is
particularly adapted for traction-engines, automobiles,
and harvesting-machines. Surrounding the hub of
the wheel is a ring carrying rollers which bear upon
the bottom of a groove formed in the hub. Arms
pivoted to lugs on the outer side of the ring extend
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THE TRACTION-WHEEL IN SIDE ELEVATION AND
SECTION.

outward tangentially to the ring and carry at their
free ends blades which project through openings in
the rim and which adapt themselves to the nature of
the ground—hard or soft—over which the wheel must
travel. Some of the blades are provided with stop-
pins passing through holes in the arms; the blades
are thereby prevented from moving too far outward.
Springs are connected at their inner ends to the ring
and are adjustably secured at their outer ends to
brackets on the rim.

Should the wheel travel over hard ground or bridges,
the blades, as they engage the ground or floor, will be
forced inward, causing the ring to rotate on its bear-
ing-rollers. Upon reaching soft ground the blades
will be moved outward by means of the springs, act-
ing upon the ring, so that they will engage in the
ground. By arranging the arms at a tangent, the
bearings forimed upon the ring will be at one side of
its vertical center line, thus insuring the rotary move-
ment of the ring mentioned.

OG-
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THE ¢“BECKLIGHT” ACETYLENE-GAS GENERATOR.
Few industries have experienced a growth so rapid
as the manufacture of acetyvlene-gas generators. When

THE “BECKLIGHT” ACETYLENE-GAS GENERATOR.

the production of calcium carbide was inade a commer-
cial possibility by the Willson process, a host of ma-
chines sprang up, which, as in most early forms of ap-
paratus, were crude in construction and often wrong in
principle. Gradually manufacturers began to investi-
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gate and apply the principles which should govern
acetylene generation, and which would insure the safe
and cheap production of the new illuminant. Of the
many forms of apparatus constructed with a view of
meeting these requirements, we may mention a machine
made by the Acetylene Generator Manufacturing Com-
pany, of 106 Bell Block, Cincinnati, Ohio, a machine
which is the result of no littie study on the part of the
inventor and makers.

The ** Becklight,” as the improved apparatus is
termed, consists of a slaking-chamber, 4, a gasometer,
P, and a carbide-chamber, 1N, which communicates
with the slaking-chamber by an opening having a
yielding valve-seat, H, adjusted in position by a screw-
cap, J. Through the valve-seat, H, a feed-plunger, F,
passes, which is connected with an elbow, 7', secured
to a connection, U, for the gas-outlet. The carbide
feed is locked by means of a lever and sheave connect-
ed with the elbow and contained in a housing, W.
The stem of the feed-plunger, F, is provided with four
indentations for feeling carbide, and with a passage,
R, to conduct gas to the service pipes. At the iower
end of the carbide-chamber, a condensing-chamber,
K, is arranged, which also provides a drying-space, L,
through which the gas passes upwardly. To force the
gas through the pipes and regulate its pressure a
counterpoise, 8, is secured to a gas-bag.

In operating the machine, the gasis first shut off
fromn the service pipes and the lever operated to lock
the feed mechanism. After the residue is removed
from the water-chamber, water is introduced. The
generator is then entirely closed by shutting the vari-
ous valves ; and carbide is introduced by removing the
plugs, X. After releasing the feed-mechanism by
means of the lever and sheave, the generator begins to
work by pressing gas out of the gasometer, thus lower-
ing the feed stem so -‘that its indented portion passcs
the valve-seat, H. An opening being formed, the car
bide drops in a circle to the water below. The pres-
sure of the resulting gas naturally seeks the point of
least resistance, which is that side of the gasometer
exposed to the atinosphere. The gas therefore passes
up first against the condensing surface, K, depositing
its moisture on the cold surface, then through the re-
duced inlet between the lower edge of the surface, K,
and the outside generator wall, into the drying-space, L,
thence into the carbide-chamber as shown by the
arrows, through or over the carbide, whereby it is both
screened and dried, into the passage of the stuffing-
box, O, and finally through the passage, R, the hollow
elbow, 7' and the connection, U, into the service-pipe,
V. 1If the consumption fall off, the inflated gasometer
forms a cushion for the weight, 8, thus locking the
feed-mechanism until the amount of gas in the gaso-
meter, P, is reduced.

The weight, feed-stem and gas-bag being integral, no
gas can possibly pass into the gasometer without at
once closing the feed-opening. The gas is resisted by
the weight, S; and when the pressure is excessive, the
weight is raised.

It will be seen from our illustration that the carbide
and slaking-chambers are so arranged with respect to
each other that the apparatus is far more compact
than most others of the same class. The carbide is
fed into the water in small quantities; for it has been
found that the gas thus generated is cool and free
fromm the dangerous benzine and other hydrocarbon
vapors which always accompany the gasformed by gen-
erators operating on the dripping systen.
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The Current Supplement.

The current SUPPLEMENT No. 1246 has many articles
of great interest. * The Strike at Creusot” describes
one of the most remarkable labor troubles of the cen-
tury. The ‘ Schneider-Canet Naval Turret ” is an
article illustrating in great detail the system which is
largely used in French and other navies. ‘‘ American
Railroads-—Their Relation to Cowmmercial, Industrial
and Agricultural Interests” is an address by G. H.
Daniels, general passenger agent of a great railway
system. It is a most interesting and important paper.
‘* Gaston Tissandier” is a biographical article dealing
with some of the important work of this French scien-
tific editor. “ Mechanical Science”isacontinuance of
Sir Williamm White’s important address. ** The Pollak-
Virdg System of High-Speed Telegraphy” is a techni-
cal description of the new system. * The Test of the
Marconi Wireless Telegraphy in the United States
Navy " deals with some of the most important experi-
ments which have ever been tried on the subject. Tt
is illustrated by eng ravings made on the war vessels.
‘**Stream Measuring in the United States” is continued
and is elaborately illustrated.
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements.

CORN-HARVESTER.—PaoL1 B. HORNER and CLAR-
ENCE E. HEDRICK, Clements, Kan. The heads of
Katlir corn ripen long before the fodder is readyto be
harvested ; and if the heads are left on the stalks until
the fodder is fit for cutting, the seed shells off. The pres-
ent invention provides a machine which is adapted to
rrather the heads at the proper time, leaving the stalks to
mature. The machine is capable of adjustment for cut-
ting tall or short stalks and of being worked by a single
horse with one driver. When the machine is in opera-
tion the cutter may be elevated or depressed to top
stalks of unequal height.

Electrical Apparatus,

ELECTROMEDICAL APPARATUS. —Marcy L.
WHITFIELD, Memphis, Tenn. In apparatus for the
treatment of diseases of the body, it has been impossible
to obtain good results, because the current used was
generated by outside means and passed into the body, so
that it was conducted by the blood and not by the dis.
eased portions, except those over which it had to pass on
entering or leaving the boly. By means of this new
apparatus the entire body or any desired part can be
treated by cauging induction to take place in the diseased
part, so that every particle of the body when placed
within the influence of a changing magnetic field, inter-
rupts lines of force to generate electricity and to torm a
conductor.

BURGLAR-ALARM. - DANIEL L. WARTZENLUFT,
Kutztown, Penn. The wires of the circuit of the alarm
extend icross a window or door. One of the wires car-
ries a circuit-closer. Auxiliary circuit-closers- have con-
nection with the wires and comprise spring-pressed
levers mounted on insulated plates with which levers the
wires are connected. Spring-pressed contacts carried by
the window-sash, have electrical connection with the
plates. The circuitis closed and the alarm automati-
cally actuated by the breaking or jarring of the wwindow-
pane, door panel, or transom across which the wires are
stretched.

TROLLEY-POLE.—81LAs VERNoOY, Toronto, Canada.
In ordinary trolley systems, in which the rail is used as
thereturn conductor, the current leaks and destroys by
electroiysis the neighboring water and gas pipes and the
steel foundations of large buildings. The company also
loses much by the ieakage of the current into the ground.
As the inventor of this improved trolley-pole employs a
separate pole for the incoming cnrrent and a separate
wire for the outgoing current the defects referred to are
remedied. The pole may be readily applied to cars
employing the present device.

RESISTANCE. —-Hueo HELLBERGER, Thalkirchen,
Prussia, Germany. The resistance consists of a non-
conducting backing or supporting-plate and a facing of
metallic foil impressed upon or into the plate. The
resistance in addition to solidity. simplicity, cheap-
ness of construction, and compactness, offers the ad-
vantages of a high electric resistance and of the greatest
possible heat-radiating capacity.

Mechanical Devices.

KNITTING-MACHINE.—MAXx SaALpiN, 400 Wool
Exchange, Manhattan, New York city. This inventor
has devised an ingenous attachment for straight knitting-
machines, by means of which mittens, sweaters, gloves,
and other articles of wearing apparel can be knitted
in such a manner that either single or separate tubu-
lar portions can be knitted at the same time. For
example, in a mitten the wrist portion can be first knitted
and then the thumb and finger portions, simultaneously,
and properly spaced. In a sweater, the body can be
knitted up to the sleeves, the two sle2ves simultaneously,
and finally the remaining body portion. The attach-
ment has been in successful operation for several
months.

WIRE STRETCHER.—JaAMFS S. SMIiTH, Beebe, Ark.
The wire-stretcher comprises a lever pivoted between its
ends. At one end of the lever stretching-hooks are
pivotally connected, which are adapted at their free
ends to engage the stretching-chain., A supporting
guide-ring depends from the lever between the two
stretching-hooks, through which the chain may freely
pass. In addition to its usefulness as a wire-stretcher
the invention will be found of service in stretching and
splicing the separated ends of barbed wire.

BALING-PRESS FOR COTTON.—MorRris R. MiT-
CHELL, Jonestown, Miss, The invention is applicable both
to up and down packing, single and revolving presses, and
to other presses to which it may be adapted. Its purpose
is to weigh the lint as it is put in the press, by the pres-
sure exerted by the tramper in forcing it down of up
against the block or movable end piece, and by the conse-
quent recession of the springs supporting the end piece.
The operator is notified by the ringing of a bell, to
stop the tramping when the desired weight of bale is
secured.

WRENCH.—GuUY L. RAY and WiLLiaM PEAK, Ouray,
Col. To the handle of the wrench a ratchet-ring is ec-
centrically pivoted, which ring is provided with circular
series of teeth the opposite sides of which are radial to
the pivot of the ring. Pawl devices engage the ratchet-
ring and can be set to adjust the wrench to turn the
head in either direction. The jaws slide radially in
undercut scats in the head to adapt the wrench to differ-
ent sizes of nuts or boits.

MACHINE FOR CLEANING VEGETABLE FI-
BERS.—MANUEL A. TORRE, Merida, Mex. Connected
with a scutching-wheel are peripherally-grooved disks
arranged with their peripheries in register. Belts en-
gage the grooves to hold the material. The scutching-
wheel is: caused to operate first onn the lower part of the
leaves and then on the upper part. 'The disks and belts
are so arranged as to allow the unper and lower portious
of the leaves to be brought successively into the path of
the scutching-wheel.

STONE-SAWING MACHINE.—JamMes S. Youna,
Barre, Vt. This improved stone-sawing machine is
especially designed for sawing granite, marble, or other
stone blocks used principally for monuments. The
machine is arranged to cut the blocks in such a manner
that the center portions become detached as solid blocks
for use as monuments or other purposes. The machine

also serves to make angular cuts. A number of saw-
beams are pivoted at their ends to rock ; and each carries
a number of alined saws bodily movable transversely.
The beams can be locked in position.

POLISHING DEVICE.—JoHN B. BucHANAN, New-
ark, N.J. The device is designed to clean metal but-
tons or similar ornaments, while still secured to the gar-
ment, without injury to the material. The device may
be readily applied and locked in position around the gar-
ment, 8o that the polishing member of the device may be
conveniently operated and carried into or out of engage-
ment with the button, without interfering with the posi-
tion of the body of the device.

COFFEE OR GRAIN MILL.—CHARLES U. FARRAR,
New Orleans, La. The mill comprises a casing in which
grinding-wheels are mounted to rotate. One of the
wheels is provided with a shaft; and the other has a
hollow hub fitted to slide on the shaft. One wheel can
be held non-rotatable relatively to the other. A nut ro-
tatable in fixed bearings on the casing has right and left
hand threads engaging corresponding threads on the
shaft and hollow hub, whereby the grinding-wheels may
be simultaneously adjusted toward and away from each
other.

LIFTING JACK.—Levi C. VICKREY, South Bend,
Wash. The object of the invention is to provide means
for controlling the pawls upon lifting-jacks, so that they
may be readily shifted to lift or lower the ram, or for
freeing the pawls entirely from the ram. Two pawls
are adapted to engage the teeth of the ram ; and a
spring acts upon both pawls to hold them in engagement
with the ram. An adjustable controlling-lever and
spring connections from the controlling-lever to the
pawls are provided, ‘whereby the action of the spring
between the pawls may be neutralized.

Miscellaneous Inventions.

APPARATUS FOR RAISING BITUMINOUS SAND
FROM WELLS AND SEFPARATING BITUMEN
FROM ITS IMPURITIES.—AvuausTUs S. COOPER, San
Francisco, Cal. In drilling for oil, maltha-bearing sands
are often encountered. The viscosity of the maltha is
such that the tools soon become so thickly coated that
taey can no longer be operated. Generally the maltha
superposed on a more liquid bitumen is too thick and
viscous to pump; but even when it can be pumped so
much fine grit is entangled within its sticky folds that
the pumps are soon worn out., Previous methods for re-
moving the maltha have been unsatisfactory and profit-
less. In this new process hot water is employed, whereby
the viscous bitumen is rendered more liquid, =o that
it eeparates from its impurities. These impurities sink
and the floating bitumen can be readily skimmed or de-
canted.

PUMP-VALVE STEM.—PERRY S. HougHTON, Lind-
sey, Pa. The stem is provided with a central rod for
attachment to the valve-seats. On the rod are sleeves,
each forming a bearing for a valve. A collar held on
the rod is adapted to be seated on one of the valve-seats
and to form a rest for the upper sleeve. The inventor
states that the stem is not liable to beud or bind the
valve in its opening; the wearing surface can be re-
versed to give long life to the stem.

CAN-OPENER.—GEORGE RoBINSON, Pahiatua, Wel-
lington, New Zealand. The device can be applied to
cans of different shapes and employed to seal the body
hermetically to the top or cover. The can opener is
made of one or more strands of wire and is so formed
that when one of its exposed ends is grasped, it will be
gradually detached from the can body and cover, and
the two parts will be completely and cleanly separated.

EYEGLASS-CASE.—WiLLiaAM M. PurDpY, Manhat-
tan, New York city. 'The purpose of this invention is to
make a casc of that kind which is open at one end,
which is constracted mainly of flexible material. but
which prevents bending upon transverse lines and serves
to protect the clips. The outer walls of the case
may be constructed of flexible leather, as in the ordinary
case. But a core or stiffening-piece is inserted, which
separates the two sides a sufficient distance to protect
the clips and serves to prevent the case from bending
and injuring the glasses.

GARMENT-FASTENER.—ARTHUR H. LoHs 7, Man-
hattan, New York city. This invention provides a sim-
ple means for securing the fastening device to a gar-
ment by the use of an anchoring-plate having teeth at its
sides extended at an angle to the body of the plate. A
keeper-plate at one end of the anchoring-plate is
adapted to engage with the pin. A fastening device i3
provided for the anchoring-plate. The fastener can
be secured to a garment without tie use of thread.

BUGGY-TOP.-JonN C. LAMBERT, Tonica, Ill. By
reason of the construction provided in this invention,
the canopy or top of a buggy may be raised and lowered
without reaching to the outside of the top. Merely
by a rearward movement of his body, the occupant
of the vehicle is enabled to drop the top or canopy.
The attachment consists simply of a bar arrangéd to
secure the top at its back portion, the bar being
provided with side-arms pivotally connected with the
middle joints of the side or main braces. By pressing
upon the top-back, the bar will break the middle jonts
of the braces; and the top will then drop.

COMBINATION-TOOL.—WiLL1AM D. ARNoT. Fitch-
burg, Mass. 1n the construction of this tool are com-
bined a depth-gage, external or internal square, a cali-
per-gage,and a caliper-rule. All these parts are so com-
pactly arranged that the entire tool can be carried in the
pocket.

NEWSPAPER-FILE.—Puirip C. NEWBAKER. Dan-
ville, Pa. The file has two strips laid loosely alongside
each other and formed each with registering longitudinal
grooves receiving the paper and with additional register-
ing longitudinal grooves. A flat bar is mounted in the
additional grooves and is adapted to be turned to spread
the strips. U-shaped springs embrace the back edges of
the strips adjacent to the additional grooves and serve to
hold the strips firmly in engagement.

CURB-BIT.—WiLLiaM H. AUGHEY, Petroleum Cen-
ter, Pa. The curb-bit is adapted for the use of both
tender-mouthed and hard-bitted animals. The cheek-
pieces of the bit are provided at their upper ring-
sections with a central bar extending from the bottom of
the ring to a point near the top. A curved croes-bar is

attached to the upper portion of the ring-section and
connected with the vertical bar. A segmental bar curved
in an opposite direction to the cross-bar is connected
therewith at the ends and also with the lower portion of
the central cross-bar, forming thereby a segmental slot
at one side of the ring whichreceives the nose-strap of a
vicious horse. Great purchase can be obtained upon
the mouth of the animal by reason of this construc-
tion.

STRING-PACKAGE.—JaMEs E. BELLER, Auditor's
Office, Treasury Department, Washington, D. C. The
package is essentially composed of a number of inde-
pendent and disconnected string rings, each of which
partially overlies the preceding or adjacent ring so that
there is always an overlying or uppermost ring which
can be lifted and removed without disarranging the
others. The package can be conveniently stored and
shipped.

ASSAYING-FURNACE.-—ORLAND W. MARTIN and
ApoLrH J. PETTER, Los Angeles, Cal. This combined
assayer’s furnace and muffle employs gaseous or va-
porized fuel and requires but one burner for both the
melting and cupeling chambers. The furnace is com-
pact so as to be easily portable and is also adapted to
rotate on a central pivot to permit firing at each end by
means of one burner. The bottom of the smelting or
crucible chamber is also made removable to facilitate
cleaning the chamber and recovering bullion without the
removal of any brickwork.

AXLE-LUBRICATOR.—HARMON D. Moisg, Sumter,
S. C. The axle has its spindle provided with a longi-
tudinal groove or channel. The inner end of the spindle
has a reservoir fitted with a cover having a feed-opening
and cap. Within the reservoir opposite the opening 18 a
shoulder or bearing for the oil-feeding wick. A simple
and novel construction is therefore provided to utilize
capillary attraction in feeding the oil from the reservoir
to the strip lying along the spindle.

HOG-CATCHER —JosiaH B. HERR, Norton, Kans.
The hog-catcher consists of a hook composed of a length
of wire twisted together. 1Inconnection with the hook
a latch and cord are uszd. In operation the latch is
opened and the hook is caught over the animal’s leg;
the latch is then closed by the cord, thus tightly grasping
the leg and securely holding the animal.

CLOTHES-DRIER. — BRuNo KippELs, Moorhead,
Minn. Connected with a post having eyes in vertical
alinement are a series of detachable, rectangnlar frame-
sections, one of whose vertical bars has hooks and the
other two eyes correspondingly arranged, whereby the
sections are adapted for pivotal attachment to the post
and to each other.

WRITING-CASE.—RicHARD M. DENzIG, Elkhart,
Ind. The writing-case is constructed to hold bills, let-
ters, or documents. The cover automatically locks itself
to the case when closed. When the cover is closed, the
entire case resembies a book. The lock used is a simple
form of keyless lock.

Designs.,

PILLOW-TOP.—RAFFAELLO ASTARITA, Manhattan,
New York city. This designer has secured patents for
five novel pillow-tops which are noteworthy for the
fineness of feeling displayed. 'The drawings accompany-
ing the specification were made by the designer himself
and are certainly striking examples of artistic design-
ing as well as excellent draftsmanship.

NoTE.—Copies of any of these patents will be furn-
ished by Munu & Co. for ten cents each. Please state
the name of the patentee, titie of the invention, and daie
of this paper.

NEW BOOKS, ETC.

GESCHICHTEN voM RHEIN. Erzaehlt
von Menco Stern. New York, Cin-
cinnatiand Chicago : American Book
Company. 1899. 12mo. Pp. 272.

No stream in Europe has figured so prominently in
folk-lore or is of such historic interest as the River
Rhine. and the legends which cling to it constitute an
inexhaustible mine of material for German story writers.
That Mr. Stern should have collected these tales for the
use of his students in German, speaks well, both for his
judgment as a teacker and as an author ; for they are un-
doubtedly excellent material for conversation and com-
position in the classroom as well as of considerable in-
terest to those who have traveled along the Rhine. The
legends have been told with a certain delightful sim-
plicity which impart to them a literary merit second only
to their educational value.

A B C or BEE CULTURE. By A. 1 Root.
Revised by E. R. Root. Medina,
Ohio: The A. I. Root Company. 1899.
8vo. Pp. 437. Price $1.25.

This is a veritable encyclopedia of everything relating
to bee culture, and it has reached the unprecedented sale
of 67,000 copies. The book is filled with illustrations
showing every construction of hive and utensil used by
the bee culturist. All termis are accurately defined and
there arc many illustrations of bee farms. Itisa most
interesting book even for those who are only indirectly
interested in bee culture.

JOURNAL AND PROCEEDINGS OF THE
RoyarL Sociery oF NEwW SouTH
WaALES. Sydney, N. S. W. 1898,
Pp. 268.

The volume is accompanied by a number of plates and
is composed of various papers read by members of the
society. It isinteresting to note what is being done with
science, in what we are apt to consider an out-of-the-way
part of the world.

LABORATORY MANUAL. HKExperiments to
Illustrate the Elementary Principles
of Chemistrv. By H. W. Hillyer,
Ph.D. New York: The Macmillan
Company. 1899. Pp. 100;100 blank
pages.

This book is written for the use of college students of
general chemistry. 'The experiments are admirably ar-
ranged. The directions are concise and the questions
asked are reagonable and will tend to give the student an
excellent-idea of what modern chemical laboratory work
really means.
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Marine Iron Works. Chicazo. Catalogue free.

For mining engines. J. S. Mundy, Newark, N. J

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

Gasoline Brazing Forge, Turner Brass Works. Chicago.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Mfg. Co.. Chagrin Falls, O.
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The Garvin Machine Co., Spring and Varick Sts., N. Y.

Ferracute Machine Co., Bridgeton.N. J., U.S. A. FKull
line of Presses, Dies,and other Sheet Metal Machinery.

g Machinery for R.R. contractors, mines, and quar-
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new or 2d-hand. Write for list. Willis Shaw, Chicago.

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

The best book for electricians and beginners in elec-
tricity is ' Experimental Science,” by Geo. M. Hopkins.
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(7758) J. W. writes : 1. I have looked
in vain in your SUPPLEMENT catalogue (ed. of 1897) fora
good illustrated article on the telegraph sounder. If there
is such a SUPPLEMENT or book giving a complete list,
with illustrations, T should like to know it. A. We do
not know where you can find a description of a telegranh
sounder with directions for making it. It is a very old in-
strument. Call upon the local telegraph operator. He
will doubtless allow you to examine and measure a
sounder, and will tell you what wire it has upon it. You
can then make one like it. 2. Can magnetism be re-
fracted like light or sound ? Is it possible to stop or
at least considerably diminish _its strength when made to
pass through certain substances ? Are there such sub-
stances? Which, if any ? A. Magnetism has never been
refracted hke light. TItis not supposed to be due to vi-
brations as light is, but to vortices in the ether of space,
We are not prepared to say that it cannot be refracted.
It is not possible to stop or dimirish its strength. 1t is
possible to put iron in the paths of the flow of the mag-
netism. The magnetic lines pass with greater ease
through iron than through any other substance. They
therefore leave the air or other substance and go into the
iron. The space within the iron is found to contain no
lines of magnetic force. Iron is the only substance
which can do this.

(7759) E. R. A. writes : 1. I have started
to make a 2-inch spark coil, primary wound with No. 14
wire and secondary of 21§ pounds of No. 36. Such a design
is for a battery to work. I would liketo know if I could
not use a second primary over the first (that is the No.
14 wire) 80 as to use the coil on a 110 volt incandescent
lamp circuit, with a Wehnelt interrupter, or use the bat-
tery at will. What size and how much wire will be ne-
cessary? A. In order to use a Wehnelt interrupter upon
your coil you will not need a longer primary. If you need
Lo make any change, it is to replace your primary with one
wound with No. 12 or even No. 10 wire for either a bat-
tery or the higher voltage current of the street. No. 14 wire
is rather smail. You will need to wind two layers of wire
for the primary. The Wehnelt interrupter is put into
the circuit without other resistance. 2. Can you tell me
where I can get some of the metal potassium for experi-
mental purposes ? A. The metal potassium can be had
of any dealer in chemicals. A druggist would obtain it
for you.

(7760) W. I. W. Co. ask: Could you
inform us what the mixture is for zincs for potasi bat-
teries, the kind of acid they should be cleaned with, also
where we can buy the mercury? A. The zinc for any
battery may be either cast or rolled of a size to fit the
jar selected. 'To amalgamate a zinc.—Take sulphuric
acid and pour one gill into ten gills of water. Do not
pour the water into the acid. Wash the zincs in this mix-
ture-with a cotton swab. Then rub mercury over the
zinc till it is coated. If there is any trouble in making
the mercury adhere, put the zinc into the acid wash
again. Yon can buy mercury through any apothecary.
Be careful to kecp the mercury away from contact with

anything except the zinc.
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Advertising apparatus, W. H. Gilman . 636,721
Advertising apparatus, J. C. Powell......... . 636,553
Advertising device, automatic, E. J. Howard . t)d6‘337
Advertising novelty, card, W. P. Strader.. 636,581

Agricultural implement, M. J. Anderson.. o bdtuUd
Agricultural implements, supporting attachment

for, E. E. Whipple.. . 636,477
Air, apparatus for simultaneously L

cooling, and regulating moisture of, K. Gates. 636,256
Air brakes, means for preventing improper ma- g

nipulation of, Petter & Case.. . 636,552
Air compressor, S AL Donnelly .. . 636,643
Air, process of and apparatus for simu aneously

punfymg, cooling, and regulating moisture

Of, 5. GAteS..oocviuiiieiiiiiuraire cieienraoenren 636,255
Alarm. See Burglar alarm. Time alarm.
Alarm mechanism, J. M. Butcher . 636,487

‘Amalgamator, J. M. Holmes :
ﬁmn}lunmon hoist for vessels of war, J. Krone..

x, L. .
Back pedaling brake, Anthony & Cunnius
Bag fastener, W. J. Lankford............
Baling machine, roller, J. J. Fau]kner
B.\llng press, R. V. 1. Day al
Band brake, J. A. Thomas 5
Barrel filling or racking machine, D. Beebe.
Basin waste, lavatory, W. E. Hinsdale.
Basket making machine. W. C. Schaeffer

T 636697

Battery, C. E. Burroughs ... . 636,318
Bed spring, G. Brown . 636,734
Bench. See School bench.

Bicycle, J. Cressman ... 636.659
Bicycle, A.C. Nygaard. . . 636,691
Bicycle attachment, J. K. Shugers. . 636,570
Bicycle brake, G. M. Collins... 636,494
Bicycle, chainless, J. Hana. 5 636,260
Bicycle movement, Brauer & Jaspersen 636,624
Bicycle pump, A. B. GUINDip....0enennnnss 36, 522

Bicycle rack and lockmg devlce. C. Butcher..
Bicycle rims, macnme for applying nipple wash-

ersto, W. R. FOX....... (. iiiiiiiiiiiiiieaannes 636,654
Bicycle saddle.l' C Avery.. 36,312
Bicycle speed zearing, J. B. Howe. 636,385
Bicycle support, W. H. Hart Jr 636,664
Bicycle support, S. M. Miller.. 636,680
Bicycle, water. A. Marx... 536,41
Bicycles shed for housing, h 636,324
Binding, machine for making dress.

kins... . 636,693
Blackmg 636,421
Blind stop, T F. chke . 636,262
Blinds, signal lamps, etc e fol T

lowermg window, J. Skelly et al 636,296
Board. See Game board. Ironing board.

Boat decking, R. B. Hamel....................c... 636,382

Boiler. See Watertube boiler.
Boiler, T. Chapman

Boiler tube cleaner, W. Guethler. 636,333
Book, check, H. H. Norrington... 636,350
Book cover shaping macbine, D. J. Mu 6,684
Book, temporary account, R. W. Hamilton....... 636,662
Boot or shoe polishing machme A. E. Watkins. . 636,419
Bottle, P. J. Kriedrich 636,427
Bottle, non-reflllable, J. G. Surman... . 636,585
Bottle stopper locking device, A. Damitz..... vee.. 636,425
Box. See Burial box. Cigar box.

Box, M. T. Vogle . 636,302
Brake slack take up, J. C. Wands . 636,305
Brick kiln, A. Yates................... .. 636,310
Brick machme. dry press, S. B. Frank. . 636,252
Brick making machine, G. L. Rolfe..... . 636,560
Brick mould sander, E.T. Bennett.. 636,620
Broom reservoir, J. H. Nelson... 636,687
Brush, M. Hurvitz............. . 36,408
Buckle, trace, H. Hammer. 636,334
Burglar alarm, C. H. Cooley 136,396
Burglar alarm, H. J. Pyle........ 636,695
Burglar alarm, Row]ey & Cavanagh 36,292
Burial box, J. VVltLl}Z .......... 636,736

Burial couch and casket, C. Ordway.
Butter worker, A O. Butler

Button, M. Salomon.........
Cake beater, G. B nedman ......

Cake dough mixer, R. Robinson. 36,55%)
Canopy for beds. couches, ete., P. M. 0wen 636,54
Car brake, P. S. Kingsland.. . 636672
Car coupling, F. Geiger.. 636.428
Car coupling, P. Schreiner . 636,557
Car coupling, L. N. Singin. 636,361
Car coupling, G. W. Smillie. 636,575
Car coupling, G. W. Vickery. 636,301
Car draught sill, railway, J. A. 636,431
Car, poultry, Mudd & Hedrick.. 636,546
Car wheels, flask for forming p

balanced, W. T. Snyder. 636,464
Cars, changeable sign for st 636 32
Carbon clutch bracket, P. Bleidt. . 636,621
Carbonates of aromatic series, m

636,384

Carpet beating machine, P. A. Olcen 636,351
Carriage, motor, E. Henrlquez . 636,529

Carrier. _See Cash carrier.
Carrier, I. Pribble.....
Cash carrier, C. F‘ Bodinus.
Cavalry equipment, F. & K. Hieke.

Rotary and fo

Package carrier.

Cheulr] See Hammock chair.

Chair foot rest, J. Healy 36,7
Churn, L. A. Aspmwall 5
Churn, 0. J. Cole....... 636,636
Churn, J. B, 0’Donneil 636,282

Cigar box, A. Frank.....
Cigar bunching machine, J. Reuse
ClgaBr t]i]lters machine for mouldmg, Grouvelle &

elot.............. .

636,660

Cigarette machme J F. Brehm.. 636,625
Circuit breaker, automatic magnetic, W. M.

Scott 636,458
Clasp, M. J. Pos .. 636,287
Cleaner. See Boiler tube cleaner.

Cleaning and pohshmg machine, M. Olson
Clevis, J. C. Wood...............c.oeuune

Cloth cutter, L E Hacherel]e
Clothes drier, H. C. B

ler

Coffee or tea pot. G. K. Ha]l
Coffin,.H. M. Williains..
Coffin, J. Wittig. ........
Coin and bill holder, G. T. Bach.
Coin controlled mechamsm, H. Hahn'"
Coin controlled mechanism, A. E. Watkins
Collar stuffing machine, N. G. Deaton.. .. 6
Consecutive view apparatus, I1. Casler. . . 636,115, 636,717

Consecutive view apparatus, W. K. L. chkson
36,500, 636,642
636,716

Consecutive view apparatus, film feeding mech-

anism for, Casler & Pross.
Copper electrometallurmcal

ing native, 1'. Craney..
Copy book, E. L. Horney.
Copy holder, 0. A. Woolle,
Copying press, K. G. J. Post
Corkscrew screw driver, etc., folding,

Corn sheller S. K. Hicks..
Cotton elevator and cleaner,
Cot&on handling apparatus, X .
OIIES. . eeetennnaeeeeeeeniteeeeensannnnanaaeeesens .
Coupling See Car coupling. Hose eouplmg.

Shaft coupling. Thill couplm;z
Cream separator, centrifugal, W.C. & R. A. Hart- e
636,387

636.604
656,572

636,670

Cultivating macbme, combination, J. H. Zinn
Cultivator. J. & P. Sievers.
Curtain roller, J. W. Morpeth
Cuspidor. W. L. Reynolds.......
Cutout, thermal, C. P. Steinmetz..
Cutter. See Cloth cutter. Flue cutter.

Cycle or like frames. connecting bracket for, E.

Dental bib, K. W. Small..
Dental cement, A. P. Tschirner.
Dental disk holder, G. Sibley..

Dental handpiece, F. E. W ebster
Dental root drill, C. P. Schultz

. 636.443
636.290
636,578

6:36.698
36.462
636.367
636,511
636,476

b

Die stock. W. H. Wi 636,309
Digger. See Post hole digger.
Distribution, method of and means for control-

ling systems of, C. A. Brown.................... 636.241
Ditching machine, Edwards & Gray 36.506
Dredge boat and jetty, self propelll 636,626
Edger, gang, E. Brown. . 636,316
Egg holder and alarm. J. W. Gre 636.723
Electric apparatus, Smith & Bangh 5 636,577
Electric circuit closer, J. J. Busenbenz 36,486
Electric cutout. J. Erikson . 636,379
Electric lighting apparatus for vehicles, G. H i

del ... 636,429
E]ectnc motor, T. Duncan (reissue) 11,783

Electric switch, F. Schwedtmann.........

2

“Wovertisements.

ORDINARY RATES.

Inside Page, each insertion, = 75 cents a line
Back Page, each insertion, = = .00 a line

gF"For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the iine.
and is set in a ate type. Kngraviungs may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publlcaaon Office as early as Thursday
mornmg to appear in the fullOWlnE week‘s issue.

Foot power
Y Screw...
...cutting

Star
Lathes tomatic

9 and 11-inch Swing.
New and Original Features
% Send for Catalogue B.
5 2 Sencca Falls Mfg. Company,
22 695 Watcr St.,Seneca Falls,N. Y.

GINES& MACHINE SHOP QUTFITS,
ATH E°°ﬂ1001.s Ano SUPPLIE S/ £
S /SEBASTIAN LATHE (0'20 SPEYERT 57

and TURRET LATHES, Plan-
FOOt POWEI‘ ers, ﬂhapers, and Drill Presses.
SHEPARD LATHE CO., 133 W.2d St., Cincinnati. O.

SUCCESSFUL
MEN

have learned their business “from A to Z”°  Your future depends
upon your ambition. We have prepared thousands who studied ¢ be-
tween times”’ to secure enviable positions through

EDUCATION BY MAIL

in Electrical, Civil, Mining, Steam and Mechan-
ical Engineering; Metallurgy, Journalism, Ma-
chine Design, Mechanical Drawing, Art, Archi-
tecture, English Branches, Stenography.

Low price; easy terms. Most thorough and
complete course of any correspondence school in
the world. Sent free tothose who enroll now, a
complete drawing outfit worth $11.10.
The United Correspondence Schools,

156-158 Fifth Ave., New York.
Write at once for Catalogue No. 33.

SAVE 2 Your FUEL

; usmG THE ROCHESTER RADIATOR.

COST $2.00 AND UP.
Mone y refunded if not satlsfactory.

ROCHESTER RADIATOR CO.,
60 Furnace Street, Rochester, N. ¥,

SKINNER UNIVERSAL LATHE CHUCK

Has many improvements original
with us. Among some of its ad-
vantages are accuracy, great=
est strength, most powerful
grip, and largest capacity.

22~ Send for Catalogue “S. A.”
Address

SKINNER CHUCK CO.,

Church St., New Britain, Conn.

HIGH GRADE WS<A. MACHINERY

Single Machines or Com=
plete Equipments for
Any Class of Work.
Your Correspondence is Solicited.

{=" Illustrated Matter and Prices on
application.

J. A. FAY & CO.

10-30 John St.. CINCINNATI, OHIO

ELECTRO-MECHANICAL GONGS

for Hotels, F‘actorles, Schools and Fire
Alarms. Cut _shows ne « Co EC- ¢
TRO-J‘IECHANICAL GON(: m iron
case. Similar Gongs furnished in wood §
boXes. Bells require only a small current
to trip the striking mechanism which is
very powerful. Will strike from 300 to 400
blows without winding. Mechanism is first
copper plated and then silver plated to
prevent corrosion. Can be arranged for
single stroke or continuous rmgmg.

Send for Electric Bell Catalogue No. 3

THE HOLTZER-CABOT ELECTRIC CO., Boston Mass.

PERFECT PUMP - POWER.

is attained only in the
TABER ROTARY PUMPS
They are mechanical
sxmple and durable.Wi
pump hot or cold fluid,
thin or thick. Reqmres
no skilled mechanic. "Most
power at least cost. All parts
interchangeable. Made of
ron, steel or bronze, Can be
driven by belt,motor or en-
gine attachment. Large INlustrated. Catalogue free
. S.A.

TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U

for precise and accurate
work of all kinds is shown
here in cut, and com-
prises Bed, Head Stock,
Tail Stock, T Rest, Face
Plate, Two Centers and
Binder Bolt. Form of bed s
makes possible the clamping of various attachments
without distorting the metal. Other special featuresthat
give fgeneral satisfaction wherever tried. For further

and fuller particulars send for free descriptive booklet.
The Pratt & Whitney Co., Hartford. Conn.

“THE WIZARD'S TABLET”

These tablets make the only writing
fluid that cannot be removed with acids,
flows freely, takes copy, cheap, permu-
nenb (not, amlme). send 10c. for seven
three colors. EDISON CHEMI-
L&Y ¥ o Box 2397, N. Y.

You
spend thousands
on coal bills—but how much
to save the steam ? Want to know
more about it ?—Ask for our book- °

[ J
o

let ““H " on the HEINTZ STEAM TRAP.
WILLIAM S. HAINES CO.,

\ 136 South Fourth St., Philadeiphia, Pa. !

Electric switeh, automatie, K. ¥. Porter....... ...
Klectrical discharges, apparatus for effecting si-

lent, A. Vosmaer...................ooiiiin
Klectrical traction, means for intercepting earth

currents in, W. Cramer. ......................
Electromagnetic brake, F. C. Newell (reissue) ...
Elevators, bearing for throwing wheels lor G.

W. Williamson...........ooooiviin i onn
Engine. See IExplosive engine. Gas engine.
Engine cross head and guide therefor, J.

Kisenhuth....... ....................... ...
Engine starting device, gas, J. W. Raymond .
Engines, electric igniter for gas, J. 8. Blackburn.
Engines, electric igniter for gas, J. W. Raymond. ¢
kngines speed regulator for explosive. G. V. L.

Chauveau...........oooovieiinei i e
Lm:ielop machine delivery attachment, M. J) R

w.

Envelop opener, R. D. Strang .
Envelop, reversible, P. 1. MecCabe
Epaulet frame, H. D. Dobbs....
Eraser, stain, A. l.evy
Evaporator, frmt B. Cunningham
Excavating and wagon loading machine, W. H
Morenus. ..ol
Explosive engine, I, I
Explosive engine, A. Wmton
Eyeglass guard or clip, W.
EyeEldSS holder, 1. Phelp.
Eyeglasses, A. S eaver.
Kence dropper, wire, Conroy & N
Fence lock, wire, G. R. Lamb...........
Fence support wire, R. P. Mayo..
Kertilizer distributer, K. V. William
Filter, W. M. Clarke...............
Kilter, portable, R. O. Stebbins.
Filter, pressure, W. W. Paddock. .
I'ilter, water, W. H. Randall..
Kiltering device, L. K. Davis. .
Firearm ejector, breakdown C. A Fischer.
Fire escape, W. O. Abbott.
Kire escape, K. W. Klinck.
Fire escape, W. H. Logan..
Fire escape, Nichols & Tennille .
Fire escape, H. D.'T. Wilson. .......
Fire kindlers, etc.,, machine for manufacturmg,
Hoff & Klotter
Fireproof floor construction, K. Selby.
Fish car, R. B. Hamel.....
Fish decoy, Ii. K. Pflueger..
Fish hook guard, W. H. Tuo n
Flower pot holder, C. A. & J. A Koeh]er
Flower stand. G. H. Carlton
Flue cutter, P. J. Kruger..
Folding seat, Kidd & Depue
Food sgpphes’ vessel for retaining flavor of, N.

Frame. See Picture frame.
Fruit press, A. H. Bales
I«rmts,m‘lchme for separatmg currants or like,
. Dingley, Jr
Furnace twyers, app.u‘atus for regarding dls-
charge area of, P. i
Furnace brace, knockdown D. W. Kendall.
Fuse, safety, J. Sachs................ .......
Game apparatus, Gibbon & McKay
Game board, J. H. Eickershoff.
Game board, J. P. Harrison
Gas engine, J. W. Raymon
Gas engine, J. Williams, Jr.
Gas generator, acetylene, J. H. .
Gas generator, acetylene, O. J. Moussette
Gas generator, acetylene, O. P. Swem...
Gas generator, acetylene, J. A. Wetmore.
Gas generator, acetyiene, C. L. Wilkins ... .. ...
Gas holder safety device, A. A. Strom.............
Gate. See Railway ;zate
Gate, J. Forbes........
Gate, C. E. \larsh etal..
Gauze carrier, C. T. Cooke,
Gearing, driving, C. A. A. Rand
Generator. See Gas generator.
Gas blowing machine, paste mould, J. C. Triance.
Grinding mill, 1. L. & T. J. Sturtevant....... .....
Guns or rlﬂes hook carrier for sporting, L.
511019170} o o1 T N
Hair picking machine, E. Beers
Hamrnuer, J. E. Le nhult
Hammock chair, 1. Jesseman.
Handcuff, J. J. Tow
Handle. See Removable handle.
Harrow and riding attachment,
Whipple
Harvester, corn, J.
Hat pressing machine, F. H. Van Houten
Heel finishing machine, 1. F. Rooney..
Hinge, C. Glover...............coeeut
Hinge, spring, A. Danielson
HméesEmachme for m:mufacturmg sheet metal,

lever,

Hopper for feeding grain, etc., J. N. Nutt
Horseshoe calk sharpener, H. ¥. Smith..
Hose coupling, A. W. Billman.........

Hub attaching device, D. Warner.
Hub dust shield, vehicle, Burch &
Hub wrench, Sauls & Cook
Hydrothermostat P. 1. Moule.
Ice machine compressor. E. L. Sharp:
Igniter plant, portable, A. W. Crosby...
Indicator. See Station indicator. Tow:

cator.
Indicator, D. H. Verneuille
Injector, J. Desmond
Ink transfer rolls, mechan

Ink well, O. K. Trego..
lnsu]atmvlomt (65 Wag e
Iron. See Sad non
Ironmg board, D. Sitts.......coeenntn 00000000000
See Lastmg jack. Lifting jack.
Jar See Liquid dispensing jar.
Joint. See Insulating joint. Railway rail Jomt
Journal box, self lubricating, T\. H. Sly
Kiln. See Brick kiln.
Knitting machine needle. G. F'. Sturgess..........
Lacing cord fastener, \V. H. Gates.................
Ladder, step, M. Eichler..........
Ladder, step, G. 1. Murray
Lamp, C. L. Marshall
Lamp clnmneby and means for supporting same.
ewby.
Lamp, electric arc, R Schefbauer.
Lamp extinguisher,.F. Kossl
Lamp, flash, J. L. Cohen..
Lamp globe holder, electrlc G. \V KEddy. g
Lamp holderor receptac]e incandescent, G. A
1= L3 - 00 n000086000100006 9038000060000 00aanAN0
Lamp, hydrocarbon incandescent, C. E. W hite
Lamp, vacuum are, J. H. Loos
Lamps, etc., means for supporting and bracmg
pard arms for arg, J. R. Fletcher
Lantern holder, J. C. Calhoun
Last, hinged, K. 8. Morton.....
Lastmg jack, H. Donovan..............

636286
636,304
636,638

11,786

. 636,312

. 636,647

636,452
636,376
636,453

636,634

. 636,201

(iStMtiS
6,415

Lt

636,501
. 636,267
. 636:245

636,347

. 036 542
. 636,65

. 636, 605
. 636.530
.. 636.569

L 636,674
636,671

636,457
636,708

636,398

630 583

636,251
636,440

. 636637
. 636,289

636,590
636,469

. 636,205
636,619

636,386

| 636669

636,589

... 636,371
. 636306

636,368

. 636,499
. 636,344

636,733
636,475

636,673

636,461
636, ,()84

636,270

.. 636,327

&'&G 424

Latch safety dev1ce. door, K. Stelzenmu]ler . 636,365
Latch. spring, A. Dockery.. 636.5

Lathe, W. H. Fauber........... 636,248
lerary or parcel servitor, P. Reich. .. 636,558
Lifter. See Skyhght lifter. Store goods lifter.

Lifting jack, W. Luke... . 636,678
Lightning arrester, ). Mess 36.441
%motype machine, Reid & Hess. 636,390

5 . 636,686

quuld dlspensmfz &
rlok 636,537

quu|d or semiliqui -
636,317

Lock See Fence lock. Padlock. Safe lock. Sash

c

Loom, Baker & Kip. 636.706
Loom, Clark & Cyr... 636,635
TLoom for weaving double pile . 636,533
Loom knife sled motion, J. Kl]lars . 636,263
I.oom shedding mechamsm R. H. Cook 636,493

I.oom warp stop motion, W. F. Draper.
[.oom weft. supply mechamsm Baker & Kip.
Lubricating device for piston or valve rods, etc.. Ly
R. Little.
Lubricator, L. Kaczander et al.
Manhole cover, 1. P. Greger.
Mantle support, L. Stiassny..
Mantle support. W. Stiassny.
Match safe, J. H. Miller..............
Meat extracts, making, J. W. C. Hamilton.
Mechanical movement, A. A. Gamble.
Metal sheets, rotary mou]dmg machine for shap-
ing, E. Jordan
Milk pasteurlzme
Milker. cow, N.
Mill. See Gr‘mdmz m1|l Rolling mill.
Mixer. See Cake dough mixer.
Mixing device. C. H. Bagley
Moulder’s chaplet. I¥. C.
Moulding apparatus, F.
Mop head, A. Miller.
Motor, See Electric mo
Mowing machine. front cut, P. F, Hodges (re-
issue)
Music leaf .
Music leaf turner, J. R. L
Musical instrument, K. B. Ander:
Musical instrument bellows, E. S. V. y.
Musical instrument, stringed, F. L. Patch.

(Continued on page 384.)

© 1899 SCIENTIFIC AMERICAN, INC.

25
636,254

. 636,341
636,281
636,446

... 636,137
. 636,438

636,481
636,544
11,785

636,426
636,43

b+

.. 636,232
. 636594
. 636,692

LINGUBATORS :ivices

GVPHER S.

One Style Only,

‘Warranted to last Ten YLan wnhout ro-
pairs and to out-hatch during three triala
any other incubator—bar none; THIS OR
YOUR MONEY BACK. Built for business
—sold on honor, ge illustrated circu-
Iar and price list FRé Poultry Manual
and Catalogue No. 134, (160-page.s, 8x1lin.)
enmled. “How to make money with Poultry and Incubators’ sen$
postpaid for 15 cts. in stamps-worth dollars. Address nearest office.

HERS INCUBATOR CO.,
Warland, N. Y. hicaze, I

Bosaton. Mass.

Thls beats Wind, Steam, or Horse iner
We offer the WEBSTER 9y actual horse powcr

GAS ENGINE

608 for 15 0. less 10 per cent discount for cash. Built
fon interchangeable plan. Built of best material.
Made in lots of 100 therefore we can make the price.
Boxed for shipment. weight 800 Ibs. Made for Gas
or Gasoline. Also Horizontal Engines, 4 to 30 h. p.

WEBSTER MFG. CO.,
1074 West 15th St., Chicago.

_ Eastern Branch: 38-D Dey Street, New York City.
P Southern Agents: Boland & Gschwind Co., Ltd.,
= So. Peter and Lafayette Sts., New Orleuns. La.

“ Write for Spe-

¢

P.T. AUSTEN, Ph.D.,

¥.J. MAYWALD,
President.

L. S. MorT,
Vice-Pres.

Sec. and Treas.

NMWMMWMWmM

Experimental Investication of Technical Problems.
Research Work for Manufacturers. Improvement and
Invention of Processes and Products. Utilization of
Wastes and Unapplied Substances. Reduction of Man-
ufacturing Costs. Testing, Perfecting, Introducing and
Disposing of Processes and Products. Manufacturing
Formulas. (& Explanatory Circular on Application.

52 BEAVER STREET, NEW YORK.

MIETZ & WEISS
KEROSENE

and GAS Engine

The most economical power
known. Absolutely safe and
reliable. Runs with common
kerosene. Perfectly auto-
matic. Patented 1897, U.
and European countries.
Send for Catalogues.
% AUGUST MIETZ,
128-132 Mott St.. New York.
MARKT & CO.,
London, ]lnmbnrg,

A W FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS MATERIALS.
N. Y.

78 Reade Street, - - - New York,
Manufactory Established 1761.

“WOLVERINE" GAS " GASOLINE
ENGINES, STATIQNARY

and MARINE.

The “ Wolverme ’is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-
gine for its power. Requires no
licensed engineer. .Abso-
=|utely safe. Manufact’d by

WOLVERINE MOTOR WORKS,
2 Huron Street

CRAND RAPIDS, MICH.
BABBITT METALS.—SIX IMPORTANT

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123.
Price 10cents. For sale by Munn & Co. and all news.
dealers. Send for 1897 catalogue.

SAVE YOUR FUEL.

You will find our Gasoline

HOISTING ENGINES

a great saving over steam and
£ a perfect, economical boon
where wood, coal or water
are scarce and high-priced.
Both friction and_ geared
hoist from 6 to 150 H. P. for
mines, quarries, docks, etc.
Every machine fully guaran-
teed._ _Send for free Catalogue
and state size of engine wanted. Weber Gas & Gaso-
Iine Engine Co., 402 S.W. Boulevard. Kansas City,Mo.

Paris.

i

]IJ]a.yq to hoist
wm WITTE

ST, 1t is
safe, simple,
strong, and built
especially for
service far from
factory.  Write
for cat. S. A.
Witte Iron

Worlis Co.,
1207 Walnut St.,
Kansas City, Mo.

THE SCIENTIFIC AMERICAN

Clonedia of Reseida, Nobes & Quereg

12,500 RECEIPTS. 708 PAGES.

Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in
Half Morocco, Postpaid.

T HIS great
work has now
been on the mar-
ket for nearly
six years, and
thedemand forit
hasbeenso great
that twelve edi-
tions have been
called for,

The work may
be regarded as
the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the
world; the infor-
mation given be-
ing of the high-
est value,arrang-
edand condensed |
in concise form,
convenient for ready use. Almostevery inquiry
that can be thought of, relating to formulie used
in the various manufacturmg industries, will here
be found answered.

Those who are eugaged in almost any branch
of industry will tind in this book much that
is of practical value in their respective callings.
Those who are in search of independent business
or employment, relating to the home manufacture
of salableé articles, will find i1 it hundreds of most
excellent suggestions.

MUNN & Co., PuBLisHERS,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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Napping machine, D. Gessner........ ............. 636,402
Neckwear fastening device, K. M. Wickersham..
Needle, tape, G. J. Kindel..

Nippers. police, L. F. Maltby
NID?IQ washers, machine for mrmmg.
Nut lock. . M. McCartea.
Oar attachment, bow facin
Ore concentrating machine, .J M. \llchels(m
Overshoe holder, F. Morgenstern...........

Package, airtight, K. G. Peck... ..

Seientific dmerican, 18, 1890.

Package carrier, G. R. Garrett.............
Packing, piston or valve rod, A. W. Fran
Packing vessel, H. H. Hull
Padlock, H. G. Voight.

Paper clip and pencu

Paper cli

Mlddlebrook
Paper machine dri .
Pattern chain support, J. Fulhaber
Penbolder and pencil case calendar

Perambulator, W. J. Streng.................... ... i
Photographic prints, etc., machine for mount-
ing, W, R. Tobias..........« cu swsswsmsuwsi w s o
Picture frame. H. R. T'urner
Picture, transparent, P. R. Camp.... .
Pie rack and case, B. 1. Webber..............
Pipe. See Tobacco pipe.
Piston, steam, R. Bradley. ........ ...........
Plthy plants, ‘machine for reducing, E.S. Brad:

( in its newly revised and completed 10 volume form can be
5 636,5‘.)6

- bought at half price and paid for in little monthly installments

that figure only 10 cents a day.

Planter. corn or cotton, Linam & Whitworth
Planter, potato. C. Honson..................
Planter, seed, . E. Hedges................
Pliers for handhnu wire clips, L. k. Sylvester.
Plows, automatic rolling cutter for J. C. L.lm—
bert . 636,342
Portable elevator, McCabe & Goughenour 636.445
Post hole digger, A. B. Spigelmyer. . 636,466
Pot. See Coftee or tea not
Power mechanism, H. D. Leeking.. ............... 636,409
Precious metals from ores extracting. H. De
Raasloff. 636,288
. 636.675
. 636.250

The Wanamaker Store has secured an entire edition of this

greatest of all reference works, and by so doing, made possi-

ble the great price-reduction and the easy-payment system.

® ® *

Precious metals from rock, sand. etc.. apparatus
for extracting, J. F. Latimer
Preserving berries, N. H. Fooks
Press. See Baling press. Copying press.
press. Printing press.
Printing device, E. E. Ham. ............... ........
Printing machine late news device, W. Spalck-
haver 5
Printing plate.
Prmtmty press oﬂ'iet mecnanis
Prmtmg press, platen. A. Imsten
Printing press platen, T. D. Oakley
Prn]ecmle C. M. Brown......
Propeller, G. & G. Catanzano
Propelling mecbamsm for
Willis.....oooo0 oo
Pump piston rod, steam, Hought
Pump rod connection. E. H Barton
Puncture closing cnmpound C. W. Gab 636.
Puzzle, A. L. Smit 636576
Rack. See Blcvcle rack. Pie rack.
Railway gate, B. Krick8ON...............ccccoeennnn. 636.509
Railway rail expansion joint, W. J. Austin . 636.233

The work is so well known as to need little telling about, to most of
you. Itis fair to assume that the majority of reading and thinking peo-
ple of our country who do not already possess a set of the volumes have
wanted to, and were deterred probably by the cost, which has been con-
siderable, of necessity, until now.

Readers of the ScIENTIFIC AMERICAN will find in its pages the fullest,
clearest reatment of all the vast range of subjects embraced under Me-
chanics, Architecture, the Arts, the Trades, etc., etc., each bit of each
of them classified under its own head, so that one doesn’t have to search
through a long article on engines to find ““Twin Cylinder’’ or ‘“Vacuum

636.524

J. 8. Duncan . Brush Multi-circuit Dynamo.

A, field frame ; B, armature ; C, armature coils; D, magnet-coils
or field spools; E, pole piece ; F, automatic regulator for shiftin,
brushes, thereby mmntammiz a constant current in the lamp circur
regardless of the number of Jamps in operation; G, commutator; 4,
brush-holder ; 7, brushes ; J, main circuit switch; X, circuit switches;
L, series lamps on mulnple circuit.

636,488

636.479
636668
616

This is a reproduction of one of the
8,000 illustrations in the ¢‘Century.”
It accompanies an authoritative, com-

Ratlway Sl aatomatic. 4 M. Williaris otai. . Gatiod Pan.”” Instead, one turns directly to ““Twin Cylinder” and finds ade-  plete, and condensed series of articles on
gai}way ;iep te,tB.”\NolhaupLerH i 62)23(1]‘3 ° ! ’
allway train controlling means, . biermann. 1 1 1 1 1 3 ] - X i1 »
Hatonst wheel housing R Doughorcy o on-- s tail drawing with complete description of parts—like the dynamo illus Electricity.
Ratchet wrench, self adjusting, C. 8. Fleming .... 636.511

Racoptacle clostre, ol Draper .\ . ng - 36646 trated up in the corner of this announcement—and a comprehensive arti-

%gg?mg;é }%ﬁg roer” e fabric machlne reel. cle with cross references that carry the reader still more minutely into *®* ® *
Reflecting attachment, la , A Bal .. 636.615 . . . . .
R S e 636,651 the parts and the workings of this particular piece of machinery, all

Refrigerators, etc., rolling door for, C. Cohen.... 636,491

Write us for particulars of the

Regulator. See Feed rezulator. without cumbering of unnecessary detail, all without loss of time, and

Rein holder, driving, J. M. Ruse.......... H0P0a0aa0 636.56:3 . . Qs .

Removable handle for crocks, etc. R. N Foust.. 636309 absolutely without fear of misstatement or omission. offer (mention SCIENTIFIC AMER-
ng. See Hog ring. . . .

Rod reel, J. C, Cromwell..................... 636,242, 636,243 As a Dictionary, as a Cyclopedia, and as an Atlas the “‘Century’’ i

Roller. See Curtain roller.

5 .
Rollingmetal, J. GUeST........ccouviiivnenrunnnen s ICAN, please)’ and we ]l mall you
Rolling mill, seamless tube. Hampton & Keates..
Rotary and foldmg chair, A. Hosmer
Sad iron, J. A. Minturn................ 30060
Safe lock LA 0 417 )
Saline solutlons‘ process of and 1pparatus for
electrolytic decomposition of, E. Baker..
Sand blast, J. M. Newhouse.................
Sand blast machine, G. S.
Sash lock, P. McCauley ................
Scale, automatic weighing, E. C. Pool.
Scale, platform, S J. AusLm ..........
School bench, K. .
Scissors for cutting leather, etc.. G. Thuillie
Scoop. E. E. Davenport.. ..
Screw, temper, J. J. Davin..
Sealing machine, envelop, L.
Seat. See Folding seat.
Seat post, P.J. Hindmarsh..
Seed conveyer, cotton, J. T.
Seeding or like machines, t
for, K.O.Bible..................
Separator. See Cream separator.
Sewer cleaning and exploring machme P. J.
15 1 5) n0asB0a00aa0na06aa0600a6000
Sewing machmp shuttle, H. A. Bates..
Shaft coupling, L. D. Lovekin......................
Sharpening, devme for holding lawn mower cut-

3601 universally admitted to be the

greatest ever compiled—and the
latest. What we want you to
know, is that it contains a com-
plete and accurate summary of
trade-knowledge, etc., that has
never before been gathered in any
one work—indeed, much of it will
not be found even in the special
hand-books of the various arts
and sciences.

It fully takes the place of every
other reference work—that’s the

illustrated specimen pages, sample

636325

636,234
.. 636,279
.. 636.460
.. 636.729
. 636,389

map, description of bindings, and

all that, and also a special pam-

By phlet showing what the ‘Cen-
6..1

tury” contains for Architects, or

.
b
3

&

for Electricians, Engineers, etc.

b Tell us, of course, which of these
| |

e e b ¢ | 0 0

VLV | vy

you're most interested in, as they

ErS £OT. 8. B. LOUACH +v.-nrerenonernrennnes 636.540 simplest way of putting it. are separate pamphlets.
Sbarpemnv lawn mowers, means for, G. B.
TeNCN.....o...ive o oo ives i s e s .. 636.253
Sheet feeder. J. H. Smith

The * Century ” Bookcase is 33
inches high, of polished oak.

636.468
Sheller. See Corn sheller.
Ship and propelling apparatus, steam. C. Sterner b

NEW YORK & JOHN WANAMAKERL

~hirt, J. J. Hagedorn

Shoe, E. Parent 6:36.
Shoe and fastening device therefor, W. H. Gates 636515
Shoe polishing bracket, W. 8. Fis Der... .. ueenins 636,326

Shu}lélder braces and suspenders for stockings. E.
(R oR00060R000000a06000, BO0003060000 630
Shutter worker, O. De Champ.

. 630.562
636.720

THE ELECTRIC HEATER.—A VALU-

The Yankee DRILL GRINDER

Shutter worker, E. Probst, 636,555 able paper, with working drawings of various forms of N

Signal. See Railway signal Telephone trunk the electrical heaters, including electric soldering iron, | for grinding both Twist and Flat Drills.
line signal. electric pad for the sick, etc. 6 illustrations. ScIEN- | Grinds all sized drills frfom’,»g in. Can

Siphon, 8. H. Adams . 636.610 TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents. | be set for any size in a few seconds Gives

Skylight lifter, S. I. Howard
Sleigh, bob, J. Harpman
Smr)ke conveyors and spark arresters, valve tor

636.338
636,261

. 636.640

any desired clearance. Fully guaranteed.
‘“Can’t Grind Wrong.”” C(atalog free.
G. T. EAMES COMPANY,

For sale by Munn & Co. and all newsdealers.

The Ideal Hunting Shoe

" e 250 Asylum Ave, Kalamazoo, Mich.

Soap holder, L. § .. 636454 ” ’
Soda cakes, making bicarbonate. W. . Patten.. . 636.448 e'Iz;E"s 0?%%%%%;%%% s%ﬂ?{lurf‘z,j’fng{gg
Soles and heels of boots and shoes. composition T {1 h, Bellows tongue, uppers gray

of matter for, F. Gatzsche....................... 636,657 color, 8oft as a glove, tough as steel A CO M P L E I E
Soutnd and device ffan carrying same into effect, . cannot harden. The best storm-proof

ransmission o GPaY....oeiiiiiiieinana 0.2
Sound, transmission of, Gray & Mundy.... 636,519 fEoslorsripiacediopIaalIfortiondike;

miners, surveyors, engineers, and any
one requiring perfect foot protection.
'Thousand of pairssold to satisfied pa-
trons. 1llus. (,atalogueFr
ITH & 30N
Manufnctnrers‘ 29and 31 N.
13th St., Phlladelphla. Pa,

The Pipeof the Centwy

~THE.. “‘MALLINGKRODT” PATENT

NICOTINE ABSORBENT AND VENTILATED SMOKING

Spinning and twisting machine stop mot
Haggas, Sr.. ........ ...

Spray, garden, C. Beariks. ...
Spring. See Bed spring.
Sprinkler, G. W. Weston et al.
Sprinkler head, W. H. Miller..
Stand. See Flower stand. W
Station indicator. W. M. Vaughan
Steamer. fruit, A. J. Henderson..

Store goods Ilfter Martine & Has
Stove burner, heatmg G. Kelly ...
Stove. cooking, V. \W. Blanchard.
Stove. gas. V. \V. Blanchard
Stove, heating, V. W. Blanchard, ..........
Surgical heating apparatus, E. Willbrandt..
Swimming appliance, J. Staub

TRIGAL LIBRARY

By PRoF. T. O'CONOR SLOANE.
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS
ON ELECTRICITY.

For the Student, the Amateur, the Workshop, the Electri-
cal Engineer, Schools and Colleges.

Comprising five books, as follows:

Switch. See Electric switch. s
Switch lock, automatic. M. Shroyer ........ 636.204 PIPE, IS THE ONLY PIPE FIT FOR A Arithmetic of Electricity, 138 pages, - - $1.00
,?,:l‘)ﬁ‘é’f]“fkl“r ’;;" F. M. Ho o bl GENTLEMAN TO SMOKE. Electric Toy Making, 140 pages, . - - 1,00
%‘e{epg'me szsﬂem. ’Il‘]raw;(.er & Reynolc%s,..“ﬁ....d. 636.365 ?owdla of t,Pe] Best French ]grlelt' exceedltx}];.]y How to Become a Successful Electrician,189 pp. 1.00
elephone o collecting apparatus, . . neat and graceiul in appearance, and cost no more an . P .
Sweeney........ Ceeeieeens e 636,418 an ordinary pipe. There are no filthy stems to clean, | Standard Electrical Dictionary, 682 pages, 3.00
Telephone transmitter sanitary attachment, W. " and by a silmple and effective construction, the poison- | Electricity Simplified, 158 pages, - 1.00
. ]Leﬁlgegotth..,.k“i_.,é.”'..4..].4.}:.‘..4[.{.. cpperoanns 636,676 ous l?lcont,%e Julcetshare éhoroug]hlyl absorb%dhbefé)ge
elephone trunk line signal, F. R. McBerty. i reaching the mou and a cool, clean and healthy - - ® The above five
636,275, 636,276 SEND FOR ART CATALOGUE smoke thereby assuréd. Money refunded if not satis-
Tether, W. HUdSON. ... ...............cc.oririn 36.40 factory.  Over 100,000 soid in 1858 alone 3 Volumies| books by Prot. Sloane

Thill coupling. J. R. Ballard..
Thread protector. J. Schirra..
Threshing machine, W. Pfoff.............
T'ie plate setting machine, G. R Wilton.
‘T'ime alarm, electric, G. K. Frank..........
Time recorder, workman’s, J. C English
Tire inflater, automatic, A. Fisher.............

.. 636702
.. 636.656
.. 636,246
. 636.249

Tire inflating device, pneumatic, J F. Wilson 636..308

Tire, pneumatic wheel. G. H. Clark................ 636.377

'I‘u“es device for inserting plugs mm pneumatic,
G.F.GHAden..........ooviiiiiiiieiii e 639.517

Tires. device for sealing punctures in pneumatic,
W. S. Weatherwax..................

636,369

Tobaceo
Tool hol

"Tooth crown, porcelain, J.
Towing indicator, C. W. Shaw
Toy cannon, B. F. Brenner... .

(Continued on page 335)

fSend your pusiness card
for 160 p. 1898 catalogue.

!
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SYRACUSE N.Y,U. bA

NICKEL

AND
Electro-Plating,
Apparatus and Material.
THE
Hanson & VanWinkle
Co.,
Newark. N..J.

" 136 Liberty St., N. Y.
30 & 32 8. Canal St

Chi

0.

Send for Tilustrated Circular ** S. A " and prices.
THE HARVEY & WATTS CO.,
275 Canal Street. N. Y. Station E. Philadelphia.

Che Cypewriter €Exchange

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

KANSAS CITY, MO.
209 North 9th St.

. Louis, mo.

432 Dlamon dSt.
TTSBURGH PA,
3 West Baltumore St.,
BALTIMORE, MD.
We will save you from 10
to 50% on Typewriters of all
makea. Send for Catalogue.

© 1899 SCIENTIFIC AMERICAN, INC.

may be purchased sin-
gly at the published
prlces, or the set com-
? lete, put up in a neat
oldmgbox will be fur-
nished to readers of
the SCIENTIFIC AMER-
ICAN at the special re-
duced price of Five
Dellars, Yousave $2
by ordering_the com-
plete selt 354‘1ve vol=
umes, es,
and over 450pilfus-
trations.
for full table of con-
tents of each of the
above books, also for
our complete book cat-
alogue of 116 pages.
containing references to works of a scientific and tech-
nical character, free to any address.

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

for $5.00]

Summ
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Scientific

umerican,

to the office; from a small salary to a
good one, is but a step if you go the
right way about it. Oursystem makes
it easy for you to

CHANCGE YOUR WORK

without loss of present salary. gs uarantee to
give you an education by mall in Steam, Elec-
irical, Mechanical or Civil Engineering; Mechan-
ical and Architectural Drawing; Bookkeepmg.
Shorthand, and English Branches.
97,000 students and graduates.
Write and state what profession you
wish to enter.

The International Correspondence Schools,
ox 942, Bcranion, Pa.

Buy Telephones

THAT ARE GOOD--NOT ¢ CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran-
tee and instruments are both good.
WESTERN TELEPHONE CONSTRUCTION co.
250-254 South Clinton St.. Chicago.
Largest Manufacturers of Telephones

exclusively in the United States.

Queen's Patent ““Triple Plate”
Toepler-Holtz Electrical Machine.

Can be used at all
times of year and in
all kinds of weather.
Prices range from $25
to $50. (= Circular
on application. We
carry a complete line

= 0f lectrical and
Physical Instruments
and Apparatus.

QUEEN & CO.. Inc.
1010 Chestnut S{.
Philadelphia, Pa.

MURAN FLEXIBLE JOINT

for Steam, Air or Liquids.
Made in all gizes to stand any desired
pressure. Send for reduced price list.
Moran Flexible Steam Joint Co., Inc’d
147 Third Street, LOUISVILLE, KY.

Kneading and Mixing Machines
Over 6200 in use. Over 300 varieties
in 165different industries.

= Patented in all countries.

WERNER &

PFLEIDERER

Saginaw, Mich, Build
ers of all kinds of Chemi-
cal Machinery, also at
Cannstatt.London,Vienna,
Berlin, Paris and Moscow.

Zman<in

(,

“Universal”

83 Highest International dwards

BARNES' —m

UPRIGHT DRILLS

Complete lme ranging from Light F'ric-
tion Disk Drill to 42 Back Geared Self-
Feed. =& Send for New Catalogue.

W. F. & JOHN BARNES Co0.
1999 Ruby Street, ROCKFORD. ILL,
SUBMARINE TELEGRAPH.—A POP-
ular article upon cable telegraphing. SCIENTIFIC AM-

ERICAN SUPPLEMENT 1134. Price 10 cents. For sale
by Munn & Co. and all newsdealers.

FJettiy
TED CATALOGUE.
57 ROCHESTER N.v.

2B T Y EED. PRICES . EROM
SEND 2¢ STAMP FOR ILLUSTRA
SUNART PHOTO CO. 5 AQUEDUCT

Important Scieniflc
Publications.

The New United States Dispensatory.

Eighteenth Edition. Edited, Revised and Rewritten
by H. C. WooD, M.D. ., JOSEPH _P. REMING-
TON, Pbh.M,, F.C.S., F.L.S,, SAMUEL P. SADTLER,
Ph.D,, F.C.S. Thoroughly revised, wnth comments
on the new British Pharmacopceia and including the
vast number of new synthetic remedies and the
latest additions in Materla Medica, Therapeutics
and Pharmacy. Cloth, $7.00; leather, raised bands
$8.00; half Russia, SS.OO. Denison’s Patent Index, 50
cents additional.

Chemistry for Engineers and Tlanufac-
turers.

gA. G. BLOXAM and BERTRAM BLOUNT. Vol L
Chemistry of Engine ermg, Bulldm% and Metallurgy.
Illus. 8vo. Cloth, $3. Vol. I he Chemistry of

3.50
Manufacturing Processes. Illus. Cloth, $4.50.

Engine Room Practice.

JOHN G. LEVERSIDGE, Chief Engineer R N. A

andbook for Youn% Marine Engineers, treating of

the Management of the Main and Auxiliary En-
gines on board ship. 1llus. 12mo. Cloth, $2.50.

The Internal Wiring of Buildings.
By H. M. LEAF, A.M.Inst.C.E. Illus. 12mo. Clo. $1.50
Sewage Analysis.

By J. ALFRED WANKLYN and WILLIAM JOHN

COOPER. A practical treatise on the Examination

gg Séewatge and Effluents from Sewage. 12mo. Cloth,
net.

The INetallurgy of Lead.

By HENRY F. COLLINS, Assoc.R.S.M. A complete
and exhaustive treatise on the Mannfacture of Lead
with sections on Smelting and Desilverization, and
chapters on the Assay and Analysis of the materials
involved. Illus. 8vo. Cloth, $5.00.

Dairy Chemistry.

By HENRY DROOP RICHMOND, F.I.C. A practical
Handbook for Dalr{ Chemists’ and others having
control of dairies, with numerous tables and 22 illus-
trations. 8vo. Cloth. Ready shortly.

8vo.

For sale by all Booksellers: or by the Publishers,
J. B. LIPPINCOTT CO.,
PHILADELPHIA AND LONDON.

THE HARRINGTON & KING PERFORATING CO.

BFSS"8, PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. C

225N.UNION ST.

HICAGO

Trolley, E.G.S0lomon. ...........oovviiiiiiinian s
Trowel, plastering, P. 8. Miller.
I'ruck, car, J. A. Brill...........
Truck, car, G. H. Frazier et al

Turban and visor cap, convertible, W.
I'ype casting machine, Borne & kre;
Type wheels,
Conant.
Typewritin , B
Umbrella case, T. C. Perry
Umbrellas, machine for m
for. G. Wilms.........
Valve, Smyth & Reardon
Valve for fluid pressure engines, cylinder, Chr
tie & R
Valve gear for engines, cut-off. 1. C. Lugmagyr.
Valve, inflation, Sowle
Valve mechanism, triple, P. bynnestvedt
Valve, pneumatic, H. l.eineweber......
Valve. slide, T. R. Bailey............................
Vehicle driving mechanism, Wentzel & W hit-
LT L LR
Velocipede driving mechamsm T. Grace.
Vending machine, G. E. For
Vessel, buoyant twin screw, W A Dawley
Veterinary dental forceps, B. F. Pinson..
ise, W. J. L. Guest.........................
Voting machine, H. C. H. Cooper (reissue)
Voting machine, J. H. Dean.
Vulecanizer, J. E. Bancroft..
Wagon brake, automatic,
Wagon, dumping, C. S. Pharis.......
‘Washing machme. J. K. Ackley
‘Washingmachine, P. W. Casler.
Washing machine, Glotfelty & Snow.
Washing machine, Z S. & M. C. Randleman.
Wa’:}l;]stand and writing desk, combination, A. G
ayer.
Water closet, I.. M. Russell..
Water feed apnaratus, J. Morrison

l}lﬁ.‘.h?
) 1’

mould for casting q'éi.‘d """""

636,313
636,391

b 18
36,27

&
636 bSl

FOR SALE Two Steam Engines built by The
‘Watts Campbell Co.,of Newark, N.J.
Each engine consists of 2 horizontal condensing Corliss
Engines coupled to one shaft, with a vertical air pump
driven from crank pin. The smaller engine hastwo
28 in. cylinders, 60 in. stroke. Belt wheel is 25 ft. dia. by
91in. face. Gross weight of engine is about 202,000 Ibs.
. 'T'he larger engine has two 32 in. cylinders, 60 in. stroke.
Belt wheel is 26 ft. diameter by 114 in. face. Gross
weight is about 247,000 1bs. T'hese engines are to be
taken out to make room for othersof greater power
'T'bey can be seen in operation now, and will probably
be ready for del-vexg ah(\ut February, 1900. A plgl
The Clark Thread Co., P. O. Box 154, Newark, N.J.

OPTICAL CO.
30 50UTH ST. ROCHESTER v

NO MORE CREEPING RAILS

The Hercules Angle Bar, patented by Sullivan & Cole-
man of KFredericksburg, Iowa, is pronounced by railroad
men as the ireatest inventien of the age. A continuous
rail joint which positively prevents creeping rails, low
joints and guards against spreading of gauge and does
not interfere with expansion or contraction. While
adapted to all tracks, its resisting power is best shown
on double track, heavy grades, sharp curves and elevat-

‘Water feed regulator, 1. L. & T. J. Sturtevant. . 636.470 | ed roads where reslstance is mostly re un‘ed. For par-
Water purifying apparatus, waste, J. Delattre.... t;:%o “)" ticulars write SULLIVAN & COLEMAN,
Water tube boiler, J. R. Brownell.............. .. 636,627 FREDERI(‘KBBUR(-, IO\VA
Weavers pick out and scratch up comb, J. —- -
- h i e 636,395

Vei t an

MeGarvey. ... 636,685 50 YEARS’

Wheel, G. W. Mors 636,274
Wheel wrench, W. J EXPERIENCE

Windmill regulator,
Window guard, G.
Wire fabric machine reel, P. Sommer
Wire stretcher, W. Campbell..............
Wool cleaning machine, J. Brand
Wrench. See Hub wrench.
Wheel wrench.
Wrench, C. Engstrand..............oovevvcrnnnennns
‘Wrench, N. M. Farmer.
Wrench, R. Klatt..

Ratchet wrench.

636,247
636.648
636,673

‘Wrench, B. Ross... 636,561
DESIGNS.
Advertising cigar box opener, J. S. Barnes......... 31,812
Badge, J. M. Nabstedt..................... 1,778
Bicycle handle bar grip, E. D. Gardner 31,802
Bottle, glass, A. P. Babcock. 31,780
Calendar base, W. Mosby.. 1.813
Carpet button, stair, D. Wa' 31,785
Caster pintle, B. P. Kenyon... 31,793

Chafing dish stand, J. P. Stepp:
Clothes line holder frame. T. Le
Curtain and shade bracket, S. G. Wilke .
Cutting and adjusting tool member, C. G. A

Dish, cover, R. L. Johnson
Engine frame, C. C. Riotte..
Engine frame, gas, H.

Fence post, W. Tabken..............
Game board, M. H. Eveleth.
Glass vessel, cut, W. H. Gibbs..........

Heater casing, water, C. O. F. Youngstrom.
Ho%k bl{)ld eye fastenings, eye member for, A. H.

.......................................... 1,787
Hook, garment fastening, A. H. Cobb. 1,786
Hose supporter, R. W. Parramore 1,816
Insulator, k. H. Wlthycombe 1,799
Lock hasp, W. Roemer.. 1,794
Metal cutting tool, C. Jackson 1,789
Pan, cooking, J. H. wle. .. 31784
l’hotooraphlc plate holders, closure for, M. Bull.. 31,814
Plaster, etc., binder for, J. A. Ettler 1,795
Prism plate. J. G. Brown.. 31,811
Radiator, J. J. Blackmore....... 1,809
Rock crusher frame, E. C. Bacon. 31,790
Shingle gage, J. E. Morgan...... 31,796
Spoon, V. Bogaert.... ............. 1.779
Stove or range, cooking, J. L. Gobeille. ,808
Switch blade, G. C. Herz........ 97

Vehicle body, E. A. Sperry..
Vehicle frame, F. E. & C. B. Grout..

TRADE MARKS.

Brandy blackberry, Pacific Oriental Trading Com-

Bread and cakes. VV Roes..
Cigarettes, Stephano Brother
Cleansing compound, M. A. B. Seymour
Coffee, roasted, Duryee & Barwise o
Dusters for household use, hand, R. i. Fairchild, 33 "09
Fire extinguishers, chemical engines, and hand
grenades and attachments therefor, Fire Ex-

tinguisher Manufacturing Company............ 33,703
Flux for jewelers, silversmiths, and copper and

brass workers, G. Goldsmith.. 33,700
Haircloth, G. 8. Cox & Brother.. 33,7117
Ink stams, etc., preparation for removing, C. W

McCrossan............ . 33,699
Mandolin picks, A. Shaeffer. 33,710

Medlemes in lozenge and liquid form, H.'C.'Hol-

Qil. lllummatmg, Thomsen & Company....

Qils, lubricating, Vacuum Oil Company.... ....... 3‘5 07

Paint oils and paints, Columbia Refining Com:
4 35 06

Paper, linen writing, H. Lindenmeyr & Sons...... 3.68:

Paper, low grade writing, H. Llndemeyr & Sons..
Pigments, certain named white. 7. Graves &
Company.. 33,704,
Plasters, porous N
Potato chips, New England
Razors, 8. Klias
Remedies for
LLOTd... ..
Rheumausm preparauon for the care of,
Garecia.

33,691
", 33.692

Soap, toilet, lowa Soap Company . 33,688
Straw, compound in hquld and powdere:
cleansing, M. J. Db 33,701
Stud and cap fasteners. Electus Glove Button
Shoe COmPANY.. ..oviuiininiieneaneeenearernnenns 33,712
Tea, cocoa, and crude and prepared choco]ate for
certain named purposes, L. Beling.............. 33,696
Toilet articles and preparations, certam named,
Red Cross Drug and Chemical Company........ 33,687
Toilet preparatlon in the form of a cream and of
L H. A, Stewart.. . ..oouveiiieiiiieiienannns 33,686
Vehlc]es automaucally propelled wheeled, ** Lo-
comobile » Company of America....... 33,713 to 33,716

LA BELS.

¢ Adirondack Spring Water,” for natural spring

water, Allen & Blake. ............... 7,195
o Frazrant Leaf.” for cigars, American Litho-

2raphic COmMPANY . o.oeuuieeuiieeeinereneeeennnns 7,199
‘“ La Autoridad,” for c1gars, American Litho-

graphic Company ................................... ,198

‘“ 0ld Pure Rye Whisky.” for whisky, Philadelphia
Extract Manufacturing Company

“ Superior Old Wine,” for wines and liquors.
Philadelphia Extract Manufacturing Company 7

“ White Plume Patent Flour,” for flour, Callahan

L0 7,193
“ Yankee Clean ’ for a cleaning compound, Chi-
cago Wood Finishing Company........c.ecoeeeve... 7,194
PRINTS.

* Our 20th Century Cigars,” for cigars, J. Goodhart.. 180
A prlnted copy of the specification and drawing of
any patent in the foregoinge list. or any patent in print
issued since 1863, will be furnished from this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.
Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore
going list, provided they are simple, at a cost of $40 each.
If comphcated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

© 1899 SCIENTIFIC

TRADE MARKS
DEsIGNS
COPYRIGHTS &C.
Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice. without charge, in the

Scientific American,

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

MUNN & Co.z618roaswar. New York

Branch Office. 625 F St.. Washington, D. C.

D.L-HOLDEN
1336 BeAcH St. PriLADELPHIA PA.

REGEALED ICE MACHINES

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2. 1899,

GENERAL AGENT

wighes to enter upon first class a%encv business with
American manufacturers for the sale of their articles in
Saxony or the whole of Germany. Would also like to act

as agent for Importing and Exporting Firms, having
good exnenence in this line Highest References. Ad-
dress TAN, Weisser Hirsch, near

PROPOSALS.

S. MILITARY GOVERNMENT OF PORTO RICO,
+ Office of Board of Public Works, San Juan. Porto
Rico, October 12,1899. Sealed {)roposais for the buildin
or reconstruction of about eighteen (18) miles of Roa
in the Island of Porto Rico will be received at this office
until noon, December 23, 1894, and then publicly opened.
Bach proposal must be made in a prescribed form and
be accompanied by a deposit of $1,800 in currency of the
United States, or certified check of a National Bank,
which will be 1mmed|ately returned in the case of un-
successful bidders. 'T'he Board reserves the right to
reject any and all bids. It is estimated that. the cost of
the works will reach Two Hundred Thousand ($200,000)
Dollars. For information apply to this office. .V
JUDSON, Ca;)tam Corps of Engineers, U. 8. A., Presi-
dent Board of Public Works.

COMMISSION NEW EAST RIVER BRIDGE,
City of New York.

NOTICE TO CONTRACTORS.

November 9, 1899.

Proposals will be received by the Commissioners of
the New East River Bridge, at their office, at No. 49
Chambers Street. in the Borough of Manhattan. in the
City of New York, at two o’clock in the afternoon of the
TTH DAY OF DECEMBER, 1899, eudorsed ‘‘Propos-
al for Construction of Steel Cables. Suspenders, etc., of
the New East River Bridge,” for furnishing the ma-
terials tor and constructing the steel cables, suspenders,
cable bands, coverings, sheaves and their appurtenances
of the New East River Bridge, in accordance with the
proposed form of contract and the drawings and speci-
fications therefor. All bids shall be enclosed in sealed
envelopes, addressed to I.ewis Nixon, President of the
Board of Commissioners of the New East River Bridge,
and presented to him on that day and at that hour at
said office, and such bids will be opened in public meet-
ing by thesaid Commissionerson that dayattwo o’clock
in the afterr.oon.

Copies of the specifications and the general drawings
for the work, with the proposed forms for the bid, bond
and contract, may be seen and further information will
be given at the office of the Chief Engineer, No. 84
Broadway. Borough of Brooklyn, City of New York, on
and after the 13th day of .‘\'ovember. 1899,

The Commissioners require that all bidders shall care-
fully examine the specitications, drawings and proposed
form of contract, in order that no question as to their
meaning may arise hereafter. It must be distinctly
understood that no changes in the quality ot the ma-
terials or of the workmanship will be allowed, and that
the specifications will be adhered to strictly.

'The contract is to be completely performed. within ten
months after the cable saddles are set in place upon the
steel towers ot the bridge.

Proposals will be made upon a form provlded there-
for, and only those proposals will be considered which
are complete, in proper form, comply with the require-
ments herein stated,and are offered by parties of known
reputation, experience and responsibility.

Each bidder Wlll be re%mred to deposit, with his pro.
posal in the office ot the Commissioners. a certified
check for $12,C0), payable to the order of Julian D. Fair-
child, as "Treasurer 0f the New East River Bridge Com-
missioners, as security for the execution by him of the
contract and the giving of the required bond, if his bid
is accepted, within two weeks after notice of the accept-
ance of his bid.

The Contractor will be required to give a bond in the
penal sum ot $400,000, in the form annexed to the pro-
posed form ot contract with an approved surecy com-
pany doing business in the City of New York, condi-
tioned for the prompt and faithful pelformance of the
contract and its covenants and the work thereunder.

As by far the greater part. of this work can be execut-
ed only by bridge establishments of the first class, bids
will be received only from such parties as have the
requisite plant and facilities which nave been in suc-
cessful operation on work of simiiar character for at
least one year. The bidders must be, in the opinion of
the Commissioners, fully qualified both by experience
and in appliances to execute work of this character and
importance according to the highest standard of such
work at the present time.

The Commissioners reserve the right to reject any
and all of the proposals oftered, and to accept any pro-

posal offered.
LEWIS NIXON, President.

JAMES D. BELL Secretary.
Columbia Vlfg Co., 814 Walnut St., Phlladelphla, Pa,

y -

GASOLINE ENGINES. Special 3 H. P. $1%0. Guar-
anteed reliable. Mianus Motor Works Mianus, Conn.

H. P. Motor, Bench S{)eed Lathe and Drill Press, $30.

The (’olumbm, 'l‘enn, Chamber of Commerce wants

Tenn.

9

YOU CAN MAKE $]00.AWEEK !
0wN Your OWN SHOW, Y, COMPLETE 0u OUTFIT $_1500
EAT PASSION PL PLAY & 500 OTHER SUBJE cTs
S. LUBIN, L ARGE ST MFR. PHILADELPHIA P.A.
® Acetylene Burners.
Highest C. P. possible.
State Line Talc Co., Chatt
3 andwe willshow yoau
how to make $3aday
furnish the work and teach you free; you work in
the locality where you live. Send us your address and we will
fit of 83 for every day’s work, absolutely sure, write at on.
ROYAL MANUFACTURING C0.. Box . I)ETROIT. M[Cﬂ-
and Marine Gasoline En-
inesand Launches, Motor
ing Engines.
% gend for catalog.

PRESDEN, CERMANY,
IFE MOTION_FIL
G
Anew burner forSTEREOPTICONS.
v
—
D s Send us youraddress
a ay “ re absolutely sure; we
explain the business fully, remember we guarantee a clear pro-
PALMER Stationary
agon Engines, Pump-
MIA\TUS, CONN.

SUGCESSFUL INGIIBATIIRS.

B fect regulator, tray ad;uster safety lsmp,
8 nursery, all improvements, w prices
£52 Jand fuily guaranteed. Plans for poultry and
rooder %ouses Catalogue in 5 languages 6c

DES MOINES INCUBATOR €O.,
Box 7%5. Des Moines, Ia.

MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-;
struction of every part of these vehicles. With 15 en-'
gravings. Conta.med in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 908. Price 10 cents. To be had at this
office and from allnewsdealers.

$2,000 a

ﬁ DON’T BE HARD UP ».rka..

Gents & Ladies at home or traveling, taking orders,
using and selling Prof. Gray’s Platers. Plates
N Watches, Jewelry, Tableware, Bicycles, and all
metal goods. No experience, heavy
3 plate, modern methods. We do plating,
manufacture oatfits, all sizes. Only
outfits complete, all tools, lathes, ma-
terials, etc., ready for work. Gold,
Silver and Nickel, also Metal
Plating by new dipping process.
We teneh you the art, furnish secrets and formulas FREE.
Write today. Testimonials, samples, etc. FRE.
AY & O0.. PTATING WORKS, 7, (‘IN(‘INNATI 1}

R. GRA

“H
U. S. and Foreign

AMERICAN, INC.

correspondence with patentees seeking to establish

T U R B I N E & Send for Circular ‘“M.”’

bprmgﬁel% glno, #. g. A.
MACHI\'ES, Corll s Engines

|CE THE VILTER

MFG CO., 899 Clinton Street, Milwaukee, Wis.

Chism, Apartado 2085.

Mexxco City, Mexico.

[ANTERNS WANTED oR°cxchaner:

- HARBACH & C0.809 Filbert St. Phila.Pas
FOR SALE-One 20 horse power horizontal, tubular
Armington & Simms 50 horse power engine, all in first
class condition. Addr., H. L. M. C., Box 773, New York

manufactories.
(o)
Brew rr
d Bottlers’ Maclunery.
LIQUID AlR PATENT FOR SALE.
AND FOR SALB
boiler with pumps, inspirator, heaters. etc., ’and one
MACICAL

apparatus, scientific novelties

ete. Illustrated catalogue of
parlor tricks free. Complete cataﬂo%ne with 600 engray-
ings, 20c. Martinka & Co., Mfrs,, 493 Sixth Ave., N. Y.

Inventions Practically Developed.

Fine Machinery, Pattern and Model Makmz.
D’Amour & Littledale Machine Co.,130 Worth St., N.Y

% \\\_\\_\5\\! ”\\\g\i\_g\\«\m\\\

TYPE WHEELS. MDDELS & EXPERIMENTAL WORK. 6t
_NOVELTIES B ETC. NEW Y QRX STENCIL WORKS 100

To Inventors and Manufacturers. We have ex-
ceptional tacilities for making turned wooden oods for
inventors and others. Curtain fixtures a sp ecialty. Sub-
mit models for estimate. John M. Peters Sons, Bleeck-
er, Fulton Co., N. Y.

BICYCLE TIRE REPAIRING.—THE
Mending of Sln le Tube Tires. —A practical article illus-
trating the method of inserting gatches and plugs with
pliers and pluggers, together with rubber band plugging
and the use of puncture bands 9 illustrations.
tained in SUPPLEMENT 1102. Price 10 cents.
sale by Munn & Co. and all newsdealers.

Instruments. Drums, Uniforms

& Supplies. Write for catzlog, 445

illustrations. FREE; it gives Mu-

sic and Instructions for New Bands,
LYON & HEALY,

88 Adams St., OHIOAGO.

R \

LLM:CHINERV

Con-
For

Burst (Vater Pipes a Ching of the Past

You can now make all water pipes as secure from bursting in winter as in snmmer.
This pneumatic system is the only one which successfully prevents the annoy-
ing and costly bursting of water
Highly endorsed by Architects, Eneineers and Municipal Officials. No new house
should be completéd without this system, and all house owners should avai' them-
selves of this “ ounce of prevention” in season.

§F~ Send for 1lllustrated Booklet. giving full explanation.
THE PNEUMATIC DOME MANUFACTURING COMPANY,
301 E 8Street, Northwest, Washington, D. C.

pipes. It has solved a great ecomomic problem.
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= e AR e a=m= |HIGH GRADE FUUT POWER LATHES

W. P. DAVIS, ROCHESTER, N. Y.

FIRE-FELT GOVERINGS

REPLETE WITH AIR CELLS. PERFECT NON-CONDUCTORS,
G IR IS JIBLE. EASILY APPLIED,

MADE IN SECTIONS REGTTFN415 l¥e], [c)
FIT STANDARD PIPE ERL{el; R TOR{oR 1 ¢ ] AN

M. W. JOHNSRLLLNCH SN

NEW YORK-CHICAGO - PH[[W A I AR IEN - {el-h (o], Y
mane[ERTS

ASBESTOS MATERIALS, QEI«IVoR LR SN 8
ROOFING MATERIALS. {ARea | {[-ZVRY 7V g3 {VNE-X

414
.“’n-u-n-n-n-u-n WSt iiand

11 TRADE MARK

S EGAMOI
than the ¢ ALUMINUM PAINT.

— 2 ;o Latest application of Aluminum. Looks like Frosted
BAUSCH & L OMB-Zeis R R W
eatherproo: urable, Easily Applie icycles,

BINOCULA k
GLASSES

Yachts, diators, Pipes, Metal Work, Machinery, Dy-
Smaller

There’s a Saving
of Salaries

inowning and
running an Auto-
mobile. No coach-
man is required,
fcr you would
sconer do the lit-
tle necessary
work yourse!lf.

namos, Motors. Apparatus, Arc Lamps, Sockets, rack-
ets, Cars, Stations, General Decoratlon, etc.. Sample
bottle. by mail, for '%5 cents.

THE AMERICAN PEGAMOID CO0., 339 B’way, New York.

% BARKLEY'S RING METHOD o

& &8 % =

The WINTON | _SrELF strkucnovu N
MOTOR More Powerful | 4 YD NEE AN eschasron 008
PHAETON | boon tv beginners and $ lusury for old-operators,

END FOR CIRCULARS.

\
b 2 C W BARKLEY, Sewao NEBRASKA.

United States Patent and Canadian Right for
above Method and Device for Sale.
Correspondence Solicited.

SENSITIVE LABORATORY BALANCE.

By N. Monroe Hopkins. This *“built-up’ laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. be balaince can be made
by any amateur skilled in the use of tools, and it will
work as well as a $125 balance. The article is accom-

Larger Field
Stereoscopic
Image.

— = i . ”
Price $1,000. No Agents. {fe“prgl‘l‘gn(ﬁ“tpatf‘v’

to drive and control. You regulate the speed yoursel
No danger, no noise, no dirt, and a cost of only ¢ cent a
mile. ydro-carbon system Write for 1llus. Catalogue.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

THE “NEW GEM”

SAFETY RAZOR

. Y
You can not
afford to be

panied by detailed working drawings showing various

988859 8E8EE

1 @
|
| fd E@ tages of the work. This article is contained in SCIEN
1 ’ 8 S w 1 gl 18 ntain m -
IMPOSSIBLE TO CUT THE FACE , : s out o oor ngxc AMERICAN SUPPLEMENT, No. 84. Price 10
0 L Oid Style Binocular 1th h cents. For sale by MUNN & Co., 361 Broadway, New
tyle Binoct without them. G@ York City, or any bookseller or newsdealer.
Its the BEST and t of SAME POWER
SIMP LEST : and its Field -~ Mustrated DBooklet
| RiEAl
Batetyjeveriacrised | STEREO Bindcular Free‘ GG{
No experience and its Field. ;
required. G@‘
We guarantee and Al
keep them sharp | Manufacturers of kkur}
for one year.
. . Photographic Lenses, Shutters, and Accessories, Microscopes and Lab- \
Price $2, Postpaid. oratory Appliances, Microtomes, Photo-micrographic Cameras, Chemical i
? \ §FSend for Ilustrated Apparatus, Chemicals and Lenses for all Purposes. Catalogues Free. G:,I
Well, That’s Fine y  Price List. |

N. Y.
THE GEM CUTLERY C0., 673 Hudson St., N.Y. HOGLIEE e S

Tnll BR[‘ATES i NEW YORK, Broadway&ZSth St CHICAGQ, State & Washington BQ§TON 325 Washington

NYTHING!
mu,,"w:". GHBESLY-@ €0,

CHICAGO-ILLUSA

W/ AL DON T SEW ON BUTTONS
PIPE VISEsS CHARTER Gasoline Engme gt e g

ANY PLACE burne Patent Fasteners
are the Heaviest and USE]] BY ANYONE
Strongest vises made. FORANY PURPOSE

RENEWABLE STEEL JAws. | Stationaries, Portables,

Engines and Pumps.
WALWORTH MFGC. CO.,
128 TO 136 FEDERAL STREET, BOSTON, MASS. | 2 State your Power Needs.  Sifamm—e==re— et r e ronyest.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. | American Ring Co., Box P. Waterbury, Conn.
ACCOUNTANTS

who use the Comptometer
have no trouble with their x N D x s , E N s A B L E
[= trial balance, Has it ever oc- Every man who glves care to his appare), irrespective of the size
& curred to you that by gettm% t his wardrobe, will find the

E one you might save lots n n
gne, Tou, FEht save Iots ot PRACTICAL” TROUSERS HANGER AND PRESS |
5 an absolutely indispensable device. It saves time, patience and
ruin your nerves? clothing, doubles the capacity of the clothes-press and renders
Write for Pamphlet ever rlarmmt separately get-at-able.
FELT & TARRANT MFG CO. d Sfor our free book (100 pages). It tells what over 3,000
well-known men think of our device, which, since it was introduced
seven years ago has universally satisfied the most exacting.

GUARANTEE OFFER!—You may return the goods any time
within 60 days at our expense if you are not completely sat-
isfied, and we will immediately refund the full purchase price

Williams’ Soaps sold everywhere, butsent
by mail if your dealer does not supply you.
Williams’ Shaving Stick, 25c.
Genulne Yankee Shavlng

10c.
Luxury Shavlng Tnblet, . 2be.
Williams’ Shaving Soa
(Barbers’), SmRoumianea llb 40c.
Exquisite also for toilet.
Trial cake for 2c. stamp.

J.B.WILLIAMS CO.,Glastonbury,Conn.

London : 64 Great Russell St.,, W.C.
Sydney: 161 Clarence St.

dont mjure the

\ Instantly released j

N when desu‘ed By mail, 10e.
each. Ilins. catalogue show- W%
ing collar buttons and other

pesnsssssssene —J
s to wnte forour256-page free book.

Tells how men with small capital
can make money with a Magic
Lantern or Stereopticon.
McALLISTER, Mfg. Optician, 49 Nassau St., N. Y,

Experimental Science

By GEO. M. HOPKINS.

ﬁ ; i 20th Edition Revised and Enlarged.
i 914 Payes, S20 Illustrations.

52-56 ILLINOIS ST . CHICAGO.

‘ ‘ A TCHES' Our $6 set consists of six trousers hangers and three closet rods; it is
sent, prepaid, on receipt of price, his Tmntlty meets the average

Guaranteed for accuracy. requirements. Single hangers, 75¢c. Single rods, 25c. For §1 will send one trousers han
Stem wind and stem set. erandonerod, prepaid,and afterward, when wanted, the balance of the $5set forsﬁ

Thin Model watches PRACTICAL NOVELTY CO., 430 Walnut St., PHILADELPHIA, PA.
all sizes and styles. Price $4.00 in cloth; $5.00 in half morocco, postpaid

E 1 tch db hes t tch

ISt ensier ke ! | PRATT'S PATENT POSITIVE DRIVE| [yadiels and— T ——"

E isite desi i dies’ h

Fox the moms aciate tasten, "> |DRILL CHUCKS. Experimental WOrK| wmwm v sais
to impart or obtain a

We sell only complete watches. lm]possxbtfg tor 12"“3 21:0 Slltp {vhen
i 5 he em. Send 2 cent stam A
Trlefl, Tested and Timed before for Illuystrated Catalogue. P Inventions Developed. Special Machinery. | Practical knowledge of
leaving our factory. N Physics. This splendid
THE PRATT CHUCK CO., Frankfort N. Y,U.S.A. | E. V. BAILLARD, 106 Liberty Street, New York. | work gives young and
THE NEW ENGLAND WATCH CO., old something worthy
WATERBURY, CONN. i

of thought. It has in-

Send for catalogue. fluenced thousands of
men in the choice of a
: career. It will give any-

one, young or old, in-
formation that will en-

% % plays the Organ better than most people after | 05 tim o compro.
ten yeats instruction and practice. It is called |Dend the ereat im-

provements of the day
It furnishes sugges-

h o :~"‘ <‘ A
tions for hours of in- D
structive recreation. 5 —
Send for large Illustrated Circular
and complete Table of Contents.

| because it is the master player. M u N N & co.' PUinShers

Warm

It plays your Organ or any good 3
EXtrem ltles’ Cabinet Organ, rendering all sorts of Office of the SCIENTIFIC AMERICAN,
Warm all over. music, easy and difficult, in brilliant 361 BrRoADWAY, NEW YORK.

Warm, Strong, Durable, Handsome, are our $3 Large style. Anyone can manage it, and All T 11 t pri Best Railroad
Gauntlet Black Fur Gloves, by mail prepaid. The same with its help anyone can play an nga“,fn‘es & ngsofrb%?ck Se:alesa,ln?ge
remarks will apply to our Dollar-quarter genuine Mocha i i f ¥
Kid gloves in all colors for women, and our Dollar-balf,

Seventy-five and Two-dollar unlined and silk-lined

Mocha and Reindeer gloves for men.

Our enlarged illustrated bouklet ‘‘Glove Pointers”
may be had tree by mentioning this paper. It will give
you a lot of information about dress, driving and work
gloves and mittens.

In Black Galloway and Frisian Fur Coats and Robes
we are headquarters. Get our “ Moth-Proof ”’ booklet. of order.
Also coon, dog, wombat, Russian calf coats. order

In Custom Fur Tanmngaof all kmds of hides and skins;

erm:;

Rug and Robe work; nd Head Mounting Afrf:iciev‘: :z?ulz’t g&%lbgrrﬁfllix Setentifi PRIN T I N G I NK S

Wwe are at home; Get our custom Lan » Folder T m'sh% SC(I)ENI'GISFIC AMcE(r)ugAl& ks printed w&till“)t‘lib AS:’
The Crosby Frisian Fur Co.,116 Mill St., Rochesler, MY, ! Manufactured by the MAESTRO CO., ELBRIDGE, N. Y., U. S. A, s;s,l?ph,]adelpm,' sl St Op,?“ﬁu.‘:.':,, New York

overture or sonata without readinga Also 1000 useful articies, including Safes
note. Sewing Machines, Bicycles, Tools. etc. Save
Handsomely finished in Black Wal- Money ListsFree. CHICAGO SCALE Co., Chicago. Ill,

nut or Oak. Piano-polished. J E SS O P'S ST E E LTHE \IERY

For the Holiday Trade and during
TOOLS, SAWS~

a period of Sixty Days, we offer the C
Maestrofor 40 dollars cash on receipt | {4 JESSOP & SONS L2 91 JOHN ST. NEW YORK-

© 1899 SCIENTIFIC AMERICAN, INC.





