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NAVAL BUREAU CHIEFS AND THE SUBMARINE BOAT.

The submarine is one of those devices which have
suffered from the zeal of its friends, and the naval
world is just now experiencing the first stages of that
reaction of sentiment which was bound to follow,
sooner or later, as the result of the terms of exagger-
ated praise in which the submarine has been spoken
of, and the claims for unlimited powers of destruction
which have been made for it.

Although the submarine has always been more or
less in the air, if we may use such a phrase, it was
not until the last decade of the nineteenth century,
when the French navy began its series of elaborate
and very thorough experiments, that the type was
brought into the extraordinary prominence which it
now holds. To the naturally sanguine Gallic tempera-
ment the performance of the “Narval” and her sisters
presented a great opportunity for doubling the offen-
sive and defensive power of the French mavy at a
stroke and for a relatively small outlay »f money.
England, it was argued, might add battleship to bat-
tleship and cruiser to cruiser, at a cost of four or five
million dollars a ship, but of what avail was it when
France, for an expenditure of a tenth part of that sum
per vessel, could people her own and the enemy’s har-
bors and roadsteads with a swarm of death-dealing
underwater craft. In the enthusiasm of the new move-
ment it was natural for newspaper correspondents,
more or less, and generally less, qualified to write on
naval matters, to magnify every performance and
minify every defect of the new craft.

Ultimately the submarine fever reached this country,
with the result that we have now some seven or eight
of these boats, built or building; and even Great
Britain, skeptical as she has always. professed to be
of the value of the submarine, has now under con-
struction some half dozen, two or three of which
have by this time been launched and tried. Ger-
many, indeed, seems to be the only first-class naval
power that has steadily refused to be drawn into sub-
marine construction. She has none afioat, nor have
any been authorized.

It was only a question of time when the inherent,
and what would almost seem to be the ineradicable, de-
fects of the submarine would become clearly manifest;
and to-day we can see a marked reaction from the tem-
porary extravagant favor with which they have been
regarded. It is but fair to say, just here, that the
Naval Board of Construction has always been very
conservative in' its attitude toward the submarine;
and its members, collectively and individually, have
always urged that we move slowly in adopting a device
s0 radical and largely untried. The fact that we have
half a dozen submarines already in the navy is due to
the desire of Congress to have some of these vessels
included in our fleet. For purposes of experiment and
further improvements, perhaps, it is as well that we
possess them; but when it comes to a question of
building  thirty additional submarine boats of the
Holland type, as is proposed in the bill before the
House, it is certainly time for someone who has tech-
nical knowledge and authority to call a halt. This
has been done by several of the Chiefs of the Bureaus
who are opposed to the purchase at this time of any
more of these craft. Rear-Admiral O’Neil, Chief of
the Bureau of Naval Ordnance, refers to his opinion
on submarine boats in general, expressed by him over
a year and a half ago, and he states that he still re-
gards them as experimental craft, whose utility for
efficient service has yet to be demonstrated. He con-
siders that the Holland boat does not fulfill all the
necessary requirements of a successful instrument of
warfare; and he furthermore believes that the
whole science of submarine navigation is yet in its
infancy, and has not even passed the experimeatal
stage. What we have now to do is to develop suh.

Scientific American

marine boats having fewer limitations than the liol-
land boats, and this the Admiral thinks can only be
done by throwing the door open to other inventors.
Nothing more is needed at present than that the gov-
ernment give such encouragement as will awaken
interest in the subject, and induce competition among
designers and builders in the production of the best
craft of the type.

Another strongly dissenting voice is that of Rear-
Admiral Bowles, Chief of the Bureau of Construction
and Repair, who has submitted a written suggestion to
the effect that “the Secretary of the Navy be authorized
to procure four or more submarine boats of the most
approved design, either by purchase or by construc-
tion under contract, or in navy yards, provided that
not more than one of these boats shall be procured
from or built upon designs of the same individual or
company.” It is furthermore suggested that before
purchasing or contracting for any boat, the Secretary
of the Navy must be satisfied that such a boat is, or
will be, more effective as a weapon of war than any
of the submarine boats heretofore procured or now
under construction for the navy. It is proposed that
a2 sum of five hundred thousand dollars be appropriated
for this purpose.

The wisdom of the course outlined by these two
Chiefs of Bureaus is obvious. The statement of Ad-
miral O’Neil to the effect that the submarine has not
yet left the experimental stage, is fully borne out by
such tests as have been made with our naval boats of
the Holland type; and we therefore sincerely hope that
Congress will pass a bill embodying the suggestions
made by the Chief Constructor. In speaking of the
present submarine as experimental, it is not necessary
to particularize. If asked to do so, we would refer to
the one important fact that all submarines are “blind.”
When at the surface, the craft can see; but when it
is submerged to its working condition, it is as im-
possible for the craft to see as it is for it to be seen
by the enemy. Among the many problems awaiting
complete solution in the submarine, this one of “blind-
ness” is certainly the first. If the bill suggested by
the Bureau Chiefs be passed, we venture to say that
the experimenting that will follow both by naval men
and civilians will be directed first and last to this most
crucial point.
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A DARING INVESTIGATION OF NIONT PELEE.

Interesting reports come to us from Martinique. Prof.
Angelo Heilprin, president of the Philadelphia Geo-
graphical Society, who has made two ascents of Mont
Pelée, has just made known the results of his investi-
gations. Several important discoveries have been made
which throw light on the nature of the eruption, and
which expose many of the wild exaggerations that
always follow a terrible catastrophe. The first ascent
of the mountain was made on May 31, and the second
on June 1. On the first expedition, when the edge
of the old crater was reached, the party was over-
taken by a terrific thunderstorm. Clouds of rain and
steam from the volcano so completely enveloped
them that they were able to see only a few feet.
Further progress was impossible, for on account of the
electrical disturbances their compass refused to work,
varying as much as twenty degrees to the eastward.
With great difficulty. they groped their way down the
steep ridge, slipping at every step; for the rain-
soaked ashes afforded a precarious footing and threat-
ened to hurl them down the yawning gulfs at each
side. The terrific detonations heard were supposed to
be of volcanic and not electrical origin, for when the
River Fallaise was reached it was found to be filled
with steam and mud indicating a fresh volcanic dis-
turbance. The party reached Acier, caked with mud
and much disappointed. However, on the next morn-
ing, Prof. Heilprin was ready for another encounter
with Mont Pelée. We cannot but admire the bravery
and devotion of this man who, with his followers,
twice climbed the angry volcano and who once, by a
sudden dash during a lift in the clouds of vapor,
reached the very lip of the crater, from which point
stones could be dropped into the white-hot mass, 200
feet below. Standing on the very brink of the crater,
he was witness of a most awful, yet fascinating scene.
As was to be expected, the principal output of the
crater was steam, and but for a favorable shift in the
vapor clouds the party could not have made the valu-
able observations that they did. So far as known,
steam is always found in volcanoes, and seems to be
the main cause of the eruption. Scientists divide vol-
canoes into two classes: The quiet, characterized by
a. flow of lava, and the explosive, characterized by
the blowing out of fragments. Prof. Heilprin states
positively that no lava has flowed from the crater of
Mont Pelée. One of the main characteristics of the
explosive volcano is what is called the ‘“cinder-cone.”
This is formed of material which is cast out and
which drops back around the orifice from which it was
thrown, forming a cone. Prof. Heilprin, however,
states that no such cone was found in this volcano.
‘What was taken to be a cinder-cone proved to be but

June 14, 1902

a pile of ejected rocks with no central vent. Of course,
in the present condition of Mont Pelée it is impossi-
ble to state absolutely that there is no cinder-cone, for
it was possible to see down only about 200 feet, and
it is believed that the crater is much deeper than this.
In shape, the new crater appears like a great gash in
the mountain, running north and south and expanding
into a bowl. The fissure runs transversely to the old
crater, and appears to have nearly rifted the moun-
tain. In the first reports of the eruption statements
were made -that the mountain had been reduced to
one-third its original height. This is now shown to
be utterly untrue, for from a number of observations
taken with an aneroid barometer it was found that
the height of the mountain had remained unaltered and
that no important topographical changes had taken
place. The exaggerated reports may have had their
origin in the fact that a dense cloud of steam normally
covers the top of the mountain, which might lead to
the supposition that the mountain was much reduced
in height. From the investigations made, Prof. Heil-
prin considers violent eruptions improbable. Mont
Pelée has freed itself of interior pressure, and while
small disturbances may continue to occur, they will
probably decrease in frequency and power. However,
no one can prophesy with certainty on subjects of this
sort. Volcanic action is very little understood; new
and unexpected phenomena are continually occurring.
The explosion of flaming gases is unprecedented, so
far as known, and was probably the main cause of
the terrible loss of life. The electrical phenomena
were also new, though they probably did not play an
important part in the destruction of the city. Speci-
mens collected by Prof. Heilprin show that the light-
ning bolts were small and very intense, penetrating
the walls of the houses. No other volcano was ever
so rapid in action, and never before has such a loss
of life resulted directly from a volcanic eruption.

-

THE COMMERCIAL PROSPECTS OF AFRICA.

The declaration of peace in South Africa, which is
to be followed by the reopening of the greatest gold-
producing mines of the world and presumably by a
general revival of business in that greatest consuming
section of Africa, lends especial interest to a mono-
graph on Commercial Africa in 1901, just issued by
the Treasury Bureau of Statistics. The commerce
of Africa, according to this authority, amounts to over
$700,000,000, of which $429,000,000 represented the
value of the imports. About three-fourths of the im-
ports of Africa are through the ports of the extreme
north and south of the contiment, those at the north
being for the consumption of the more densely popu-
lated regions bordering on the Mediterranean and con-
siderable quantities going to the interior by caravans
—a large part across the Sahara to the densely popu-
lated regions of the Soudan. At the south, a large
share of the imports is, under normal conditions, for
use at the gold and diamond mines, which lie a few
hundred miles north of the Cape, and are reached by
railway lines from Cape Colony and Natal at the
south and from ports of Portuguese East Africa on
the southeast.

A very large proportion of the trade of Africa is
with England. There are numerous reasons for this,
the most important, however, being that her colonies
—Cape Colony and Natal—on the south are the ave-
nues through which pass most of the goods for that
section, and that a very large share of the growing
trade is also carried by British vessels; while the bulk
of the mining, as well as the stock raising and general
development of that section, is in the hands of British
colonists or capitaliéts. In the north, a large share
of the trade of Egypt is given to Great Britain, whose
influence in the management of Egyptian affairs is well
recognized; while in Algeria, which has a large trade,
a very large proportion is with France, the governing
country.

The total recorded imports into Africa, aggregating
in the latest available year $429,461,000, were dis-
tributed as follows: Into British territory, $157,575,-
000; French territory, $92,004,000; Turkish territory,
$77,787,000; Portuguese territory, $20,795,000; German
territory, $8,336,000; and in the Congo Free State,
$4,722,000. Of this importation of $429,461,000, about
S per cent was furnished by the United States, the total
for 1901 being $25,542,618. Our total exports to Africa
have grown from $6,377,842 in 1895 to $18,594,424 in
1899, and $25,542,618 in 1901. This rapid increase is
largely due to the fact that orders sent to the United

. States for mining machinery and other supplies so

much in demand in South Africa are promptly filled
with goods of the latest pattern and most acceptable
character.

Africa occupies fourth place in the list of the grand
divisions of the world in its consuming power in re-
lation to internmational commerce, the imports of the
grand divisions according to the latest available figures
being as follows: Europe, $8,300,000,000; North Amer-
ica, $1,300,000,000; Asia, $900,000,000; Africa, $430,~
000,000; South America, $375,000,000; and Oceanica,
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$325,000,000. Of this total of $11,630.000,006, the
United States supplies 5 per cent in the case of Africa,
10 per cent of the imports of South America, 10 per
cent of those of Asia and Oceanica, 14 per gent of the
imports of Europe and 40 per cent of the imports of
North America, exclusive of the United States.

Railroad development in Africa has been rapid in
the past few years, and seems but the beginning of
a great system which must contribute to the rapid
development, civilization and enlightenment of the
Dark Continent. Already railroads run northwardly
from Cape Colony about 1,500 miles and southwardly
from Cairo about 1,200 miles, thus completing 2,700
miles of the proposed “Cape to Cairo” railroad, while
the intermediate distance is about 3,000 miles. In-
cluding all of the railroads now constructed or under
actual construction, the total length of African rail-
ways is nearly 12,500 miles, or half the distance
around the earth.

That the gold and diamond mines of South Africa
have been and still are wonderfully profitable is be-
yond question. The Kimberley diamond mines, about
600 miles from Cape Town, now supply 98 per cent

of the diamonds of commerce, although their existence -

was unknown prior to 1867, and the mines have thus
been in operation but about 30 years. It is estimated
that $350,000,000 worth of rough diamonds, worth
double that sum after cutting, have been produced
from the Kimberley mines since their opening in
1868-69, and this enormous production would have been
greatly increased but for the fact that the owners of
the various mines there formed an agreement to limit
the output so as not to materially exceed the world’s
annual consumption.

Equally wonderful and promising are the great Wit-
watersrand gold fields of South Africa, better known
as the Johannesburg mines. Gold was discovered
there in 1883, and in 1884 the value of the gold product
was about $50,000. It increased with startling rapidity,
the product of 1888 being about $5,000,000; that of
1890, $10,000,000; 1892, over $20,000,000; 1895, over
$40,000,000; and 1897 and 1898, about $55,000,000.
Work in these mines has been practically suspended
during the war in progress in that section within
the past two years. The gold production of the Rand
since 1884 has been over $300,000,000, and careful
surveys of the field by experts show beyond question
that the gold in sight probably amounts to $3,500,000,-
000, while the large number of mines in adjacent ter-
ritory, particularly those of Rhodesia, whose output
was valued at over $4,500,000 last year, gives promise
of additional supplies, so that it seems probable that
South Africa will for many years continue to be, as
it is now, the largest gold-producing section of the

world.
—_————t——

CHEMICAL INDEXING BY THE PATENT OFFICE.
BY MARCUS BENJAMIN, PH.D.

During the meeting of the National Academy held
this year in Washington, several of the visiting chem-
ists examined with much interest the system of index-
ing chemical literature now in use in the classification
division of the United States Patent Office, and their
appreciation of its value was so great that a brief
description of that work seems desirable.

The system is a simple one, and in a general way
follows the plan used originally by Richter in his
Lexicon of Carbon Compounds, and later in the well-
known indexes of the Berichte of the German Chem-
ical Society, although it is proper to say that it was
worked out by Mr. E. C. Hill, of the Patent Office,
without any knowledge of either of these works and is
less complex.

It is pertinent in this connection to add that Mr.

Hill has already in a somewhat lengthy paper* ex-
plained his system and described how it is an im-
provement over the method used by Richter and by
Jacobsen and Stelzner in the Berichte. In this paper
Mr. Hill advocated the idea of a central bureau in
Washington, to have for its purpose the supervision
of the index of chemical literature, and he contends
that “some such plan properly matured and carried out
to a successful completion would be work worthy of
the greatest scientific institution of the national cap-
ital, founded expressly for the dissemination of useful
knowledge, and would be directly .in line with their
publication in past years of the indexes to the litera-
ture of specific chemical bodies, which -has so much
redounded to its credit.” It is obvious that -he has
referred in this quotation to the Smithsonian Institu-
tion.
" The usual library cards are employed, and there are
two series of these. The most important one is that
giving the formula, and the arrangement of these is
governed by the following general rules in the order
here given:

1. The number of carbon atoms in carbon com-
pounds.

*On a System of Indexing Chemical Literature; adopted by the
classification division of the United States Patent Office. Journal of the
American Chemical Society, xxii, 190U, pp. 478-494.
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2. The number of hydrogen atoms in carbon com-
pounds. .

3. The alphabetical arrangement of the symbols of
the remaining elements (including hydrogen in other
than carbon compounds).

In order to make the treatment perfectly clear, let
me illustrate the system by taking the compound
diphenoldiacetonehydrazone, of which the constitu-
tional formula is C,;H;(OH),[N,HC (CH,),].. Arrang-
ing the atoms according to the foregoing rules we will
have as the empirical formula C,;H,,N,0,, which is
then written at the top of the card with the reference
below. In this case the reference happens to be Part
6 of the third volume of Roscoe and Schorlemmer’s
Treatise on Chemistry, where that compound is de-
scribed as crystallizing “in rhombit plates, melting at
200 deg., which are insoluble in alcohol and ether,
sparingly soluble in ammonia, but readily in caustic.”

The value of this index is clearly apparent. An
inventor describes a compound of which the empirical
formula is as above possessing properties as described,
and its identity is established at once. A long and
tedious search among the many volumes of chemical
literature is unnecessary, for in five minutes the card
tells the exact facts in the case. These formula cards
begin with compounds containing one atom of carbon
and extend through many thousands until an end is
reached with the formula Cg;H,s,CuN,,,0,,S,, repre-
senting one of the blood pigments, known as homo-
cyanin. ]

The second series of cards comprises those on which
the name of the compound is given with a cross ref-
erence to the formula; thus, for instance, there is a
name card for ‘“acide acetique” with reference to the
formula C,H,O,, i. e.,, acetic acid. The chief value of
these cards is to catch special or uncommon names
that might otherwise escape the attention of the ex-
aminer.

The books already indexed are nearly fifty in num-
ber, and include such important works as Roscoe and
Schorlemmer’s valuable Treatise on Chemistry, the
various text books by Ira Remsen, the SCIENTIFIC
AMERICAN Cyclopedia of Receipts, Notes and Queries,
the several indexes to chemical literature published
by the Smithsonian Institution, and many special
works on technology, as well as the letters patent
issued from Class No. 23, on chemical, and Sub-Class
No. 24, on carbon compounds of the United States
Patent Office. Many of these books have been indexed
page by page, while cards from the others have been
made up from the indexes only.

Work is now being done on the collective indexes
of the Chemical Society of London, and on the col-
lective and annual indexes of the Society of Chemical
Industry. Already more than 200,000 cards have been
made, and it is easy to see that the references will
reach into millions before the work is brought up to
date.

It is a special pleasure to call the attention of the
readers of the SciENTIFIC AMERICAN to this valuable
work, which was undertaken by Mr. Edwin C. Hill
some three years ago, and to whose active interest
and belief in its utility the world at large owes a debt
of gratitude. Mr. Hill has been fortunate in receiving
the hearty co-operation of his immedjate superior, Mr.
Frank C. Skinner, chief of the classification division,
and Commissioner of Patents Allen, who is constantly
on the alert to introduce improved methods in the
Patent Office, has given this index his cordial support.

—_— -t r—
SINKING A SHAFT BY FREEZING.

An interesting experiment with the freezing sys-
tem of shaft sinking is being carried out at the Wash-
ington Colliery in the North of England. This proc-
ess, the patent of Messrs. Gebhardt and Koenig of
Nordhausen, has been found indispensable for sinking
a shaft where the peculiar conditions of the soil,
such as sand or sliding clay, prevent.the shaft be-
ing sunk in the ordinary way. At this Washington
Colliery, when operations were commenced for sink-
ing the shaft, it was discovered after the surface earth
had been removed, that the next geological stratum
censisted of wet and “quick” sand. Had attempts
been made to bore the shaft through such a stratum
as this by conventional. means, the water would have
penetrated into the hole, and the sides would have
fallen in, endangering the lives of the artisans below.
Also, if pumping had been tried,, the pumps would
have brought away sand as well as water, and thus
have caused a still greater collapse. The bed of sand
is 80 feet in thickness, and is followed by 30 feet. of
bowlder clay.

The “freezing” process consists in freezing the sand
around the shaft ring until it becomes perfectly solid.
When the site of the shaft was decided upon, a
ring pierced with twenty-two holes was bored in the
ground, the diameter of the ring being 2214 feet.
Into each of these holes an iron pipe was placed, hav-
ing within it a copper tube, with a perforated bottom.
A freezing mixture comprising brine of chloride -of
magnesium 26 per cent, cooled by means of the lique-
faction of ammonia, was run into the copper tubes,
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passed through the perforated bottoms into the iron
tubes—which were closed at the ends—and passed
back to the tanks, so that a constant circulation was
kept up. The temperature of the brine was 20 degrees
below zero, and this had the effect of freezing the
ground -around the pipes so solid that the resuit was
a circular wall of frozen sand as hard as rock. The
excavators then removed the soft sand inclosed by the
frozen wall, chipped the wall in to the form of a per-

‘fect circle, put up a temporary ‘“tubbing,” and so pro-

ceeded downward.
freeze.

The wall was approximately 10 feet thick at the
end of seven weeks’ freezing, and 4 feet of this is
being chipped away, leaving 6 feet remaining. As
the hole deepens, the pipes are carried down with it,
and the wall, once frozen, is to be maintained in this
condition until the stone head is reached. Then it
will be replaced by a brick wall, or rather by two
brick walls, with a brine mixture between them. By
the employment of this method, pumping is dispensed
with. No water can get through the frozen area, and
it is as safe from collapse as if it were the solid rock.
The opening of the shaft is completely covered up, and
trap-doors are provided for the passage of the ex-
cavated earth and workmen. The interior of the shaft
at the working face is illumined with electric light,
and the cold is intense.

The ground took seven weeks to

PRELIMINARY WORK ON THE $3,000,000 GOVERNMENT
CONTRACT IN THE PHILIPPINES.
BY A. W. CLAPP,

The govérnment contract awarded a short time
ago to the Puget Sound Bridge and Dredging Com-
pany for the improvement of the harbor of Manila
and the building of a complete coaling station at
Cavite is one of the largest contracts of its kind ever
given to a single concern. Three contracts in num-
ber, aggregating about $3,000,000, were awarded. That
of the improvement of the harbor comprises two con-
tracts amounting to $2,500,000, while the third and
smaller one is for $60(,000.

Harbor improvements comprise the dredging of that
portion of Manila Harbor at the mouth of Pasig River,
4,500 feet wide by 8,011 feet in length; in other words,
the removal of over 5,000,000 cubic yards of material;
the building of 8,000 feet of stone breakwater, the top
of which will be finished with a capping of concrete;
the building of 4,500 feet of rough stone with no finish
along the front of the walled city, following the con-
tour of the famous Malacan drive.

The smaller contract is for the construction of a
coaling station located at Ianglei Point in the vicinity
of the arsenal at Cavite. The principal work here is
the building of mammoth steel coal bunkers, for which
4,500 tons of structural steel, 3,500 piles, 500,000 feet
of lumber, 50,000 barrels of cemerit and a large amount
of rock from the quarries will be used.

The preliminaries for this work, before a yard of
rock can be laid or a foot of earth dredged, are fair-
sized contracts in themselves. First the company
has established headquarters at Manila, near which
are the company’s ship yards. Here will be built a
fieet of a dozen scows and a steel launch which will be
used to tow the stone from the quarries across the
bay. These barges will be 125 feet in length. The
dredge will be shipped from the United States and
put together at the yard. It will be a suction dredge
built of steel.

Across the bay, 30 miles. distant, are the quarries,
where a large plant has been constructed. An aerial
tramway, with a 1,000-foot span, extends across a
small stream, by which barges are loaded. The tram-
car can transfer 1,000 tons of rock every 24 hours.
In all, 240,000 tons of rock are to be taken from this
qliarry and towed a distance of 30 miles across the
bay to Manila.

A large wharf has been built at the quarry, at which
vessels can land. Besides this, roads ‘have been con-
structed and a water supply established. These im-
provements, with drilling, hoisting and engines, will
cost in the neighborhood of $400,000.

The plant for work on the coaling station will cost
about $75,000. Here will be established a ship yard,
where more scows will be built as well as a small tug.

In the construction of the wharves, barges and ship
yards and work of all kinds, a million and a half feet
of lumber have been used, besides many thousands of
piles. All lumber and piling is of Douglas fir, and
was shipped from Seattle. All hardware and groceries
for the subsistence of the two camps have also been
shipped from that point. The company will also have
all coal used on the entire contract shipped from the
United States.

When all preliminaries are completed work will be
pushed as fast as possible. With the building of the
breakwater in Manila Bay, which was commenced by
the Spanish government and left half finished, the
harbor will be one of the finest in the Orient. As the
Pasig River'is crowded when heavy storms are raging,
as well as the bay, the breakwater constructed will
give a refuge to all ocean-going craft of the world,
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MOVING A LARGE RAILWAY BRIDGE.

The Pittsburg, Fort Wayne & Chicago Railroad
crosses the Allegheny River at Pittsburg on a bridge
of the old-style lattice-work construction. The com-
pany has decided to replace it with a structure of the
“double-deck” pattern, which will be used for a railway
and highway. It is to be erected upon the original
piers of masonry. To prevent interrup-
tion of train service, it was decided to
construct wooden piers and move the
present bridge upon these. Although the
mass of metal weighed over 2,000 tons,
the actual time of removal occupied less
than half a day. The Pittsburg section
had to be changed 23 feet, and the Alle-
gheny section 48 feet. The bridge was
moved in a manner somewhat similar to
that used in moving a house, a system of
rollers being used. There was a set of
these rollers at each end and at each
pier. Beneath the rollers were placed a
number of pieces of rail, and between the
bottom of the bridge and the rollers, rail
was also used. Three hoisting engines
and rope and pulley-blocks pulled the
bridge to its new position, and had not
extraordinary precaution been used, it
could have been moved in much less time.
The bridge was moved about five feet
at a time, and then given a thorough ex-
amination before being moved again.
This operation was repeated until the
bridge reached its new bed.

Structural ironworkers to the number of 100, and
150 carpenters, were used on the work, and after the
removal had been accomplished, about 125 men
changed the network of the tracks and switches at
each end of the bridge by shifting them with crowbars.
This part of the work took more time than the mov-
ing of the bridge. The plans were carried out under
the supervision of Engineers G. H. Mitchell, of the
American Bridge Company, and
Thomas Rodd, of the Pennsylvania
Company.

-
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ment of India has offered rewards, or “head money,”
for the destruction of venomous serpents. Notwith-
standing the payment of large sums for this purpose,
however, neither the supply of snakes nor fatalities
from their bite seem to have decreased. During the
above-mentioned decade the number of-snakes (poison-
ous) killed varied from 212,776 to 578,415 annually.
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notably Martinique and St. Lucia, contains a number of
pit vipers, the largest and most formidable known.
The terrible fer de lance (Trigonocephalus lanceolatus)
is confined to the islands, where a bounty has had little
or no effect in diminishing its numbers. It is regarded
with the utmost fear by the natives. The mortality
from snake poisoning in Africa, Australia, and tropical

America is not specially recorded. While

One of the Powerful Hoisting Engines Used in Pulling the Bridge to Its New Position.

France has had a similar experience in this latter
direction. In three departments, or counties, a premi-
um of 25 centimes was offered for the destruction of
vipers, which reptiles were responsible for many
deaths. According to official reports, the number of
snakes, killed in one year (1864) was 1,934, while in
1890, twenty-six years later, 67,620 vipers were de-
destroyed, or a total of 294,577 during the whole period.

it is known to be small in comparison to
that of India it is still considerable, ac-
cording to the reports of travelers and
notices in the public prints. The fer de
lance alone, in the West Indies, is the
cause of many deaths annually.

In our own country we have four gen-
era of venomous serpents, as follows: The
rattlesnake proper (Crotalus), the copper-
head, and the moccasin (Agkistrodon),
the coral snake (Elaps), and the ground
rattlesnake (Sisﬂru(u,s). Of the former
there are several species, and at least
two of the coral snake. The huge dia-
mond rattlesnake (C. adamanteus) and
the copperhead (A. contortrix) are the
most deadly. The former species of rat-
tlesnake is undoubtedly the cause of more
deaths from snake poisoning than any
other in the United States. . This is due
to its large size (not infrequently seven
feet in length and three inches in diame-
ter), and to the great length of its fangs
and the copious amount of venom in-
jected into its wounds. There are no
means of ascertaining the annual mortality from snake
poisoning in the United States. It is not large, and
fatalities are now mainly confined to the South and
the West. In these sections the country newspapers
contain occasional reports of deaths from this source.
Perhaps the total number would not exceed fifty. Not
a year passes without one or more deaths from rattle-
snake poisoning in the State of Florida. During six
years, without the facilities of carry-
ing on a systematic search, the writer
came across and preserved eight news-
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paper notices of well-authenticated
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Mortality From the Bite of H

Poisonous Snakes. ;\’

BY CHARLES H. COE. ' !

The mortality throughout the world — i
from the bite of poisonous snakes is
unknown. From partial statistics, {
however, covering many years, some
idea may be had of the number who
met death in this terrible manner.
India reports a death rate from this
cause that is appalling to contemplate. There are
many species of venomous serpentsg within her borders,
but only five are especially destructive to human life.
These are as follows:

The cobra de capello (Naja tripudians) or hooded
snake; the hamadryad (Ophiophagus elaps); the krait
(Bungarus caeruleus); the kuppur (Echis corinata);
and the chain viper (Daboia russellii). The cobra is
common throughout the country; its cast-off skin has
even been .
found at an
altitude of 8,-
000 feet in the
Himalay-
an Mountains.
The others are .
more or -less
common, & c¢-
cording to lo-
cality. In a
small division
of this vast em-
pire, contain-
ing only 13,855
square miles
(only a little
more extensive
than the State
of Maryland),
and a popula-
tion of 7,000,-
000 souls, more

NoTe +
INDICATES LOCATION OF OLD BRIDEE AND PIERS
NOOPEN SUPPORTS AND PRESENT LOCATION OF QLD BRIQEE

Diagram Showing Hoisting Engines and Cables, and 01d and New Positions of the Bridge.

In both cases, instead of diminishing in numbers, the
snakes seem to have actually increased under the
bounty system. It has been stated that in some lo-
calities the people have resorted to breeding certain
poisonous snakes for the sake of the rewards offered.
The truth of this oft-repeated assertion is very doubt-
ful, however, especially in regard to the former coun-
try, where the reptiles are so numerous that their cap-
ture is effected with little difficulty.

deaths in the State from this cause.
Three of these occurred in 1897. Per-
haps 30,000 would be a fair estimate of
the world’s annual death-rate from the
bite of venomous snakes, notwith-
standing the long and practically
fruitless efforts of science to discover
an antidote.

ro——

Bologna has been having a sensation
in the rumor that its great leaning tower, the pride of
the city, is weakening, and may fall, says the New
York Tribune. This has caused so large an influx of
vigitors that it is said that the hotelkeepers may not
be wholly guiltless in regard to the rumor. . The city
has two of these square towers, the Asinelli, - which is
315 feet high, and was erected in 1109, and its rival,
the Garisenda, which was built one year later, and was
originally much higher, and is rendered peculiar. by
its decided ,in-
clination to
one side. It.is
now only 153
feet high, the
width of one
side is 23 feet,
the walls at
the base are 6
feet 6 inches
thick, while
higher up they
are 4 feet 9
inches. Its
origin is some-
what ‘Gbscure,
but it Wwas cer-
tainly " intend-
ed to outdo
th e “Asinelli,
and'both were
for ‘retreat in
troublous

than 1,000 per- times. Some
sons, accord- say the orig-
ing to the Re- inal intention
nort of the MOVING THE PITTSBURG, FORT WAYNE & CHICAGO RAILROAD BRIDGE AT PITTSBURG. was to make
Commis- it lean, but

sioner of Burdwan, annually die fro‘lp snake ‘poison-
ing. When the extent of the country '(1,560,159 square
miles) and its immense population (nearly 300,000,000)
is taken into consideration, together Wwith the state-
ment just made, it ‘will not surprise the reader to learn
that an average of 20,000 persons annually succumb
to venomous snake bites in India alone. The actual
number of deaths during the decade 1880-1890, accord-
ing to the latest available statistics, varied from 18,670
to 22,480 per year. For many years past the govern-

In North and South Africa there are several highly
venomaous species, the most dreaded being the African
cobra (Naja haja), the spitting snake (Sepedon haem-
achates), and the sheep stinger (Causus rhomblatus)-
Australia has about twenty poisonous species, five of
which are extremely deadly. Among the latter
are the brown-banded snake (Hoplocephalus curtus),
the brown snake (Diemenia superciliosa), and the
black snake (Pseudechis porphyriacus). Tropical Am-
erica, including several islands in the West Indies,

others contend that either the ground:‘has settled or
there was a defect in the engineering. This unique relic
was so little thought of by one of its late possessors
that it was sold for 220 lire, something less than $44.

The American Museum of Natural History recently
acquired a.group of five caribou; which hail from the
Barren Islands of Alaska, and are of an entirely new
species. These rare animals were brought -home by the
Andrew J. Stone expedition.
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THE ELECTRIC ROAD OF BERTHOUD-THOUNE,
SWITZERLAND.
During the course of the year 1899, a road was
opened in Switzerland, between Berthoud and Thoune,

which, like the mountain lines of Gournegrath and -

Jungfrau, uses as a motive power the three-phase low-
tension electric current. The road, which was built by
Brown, Boveri & Co., is essen-
tially one of standard dimen-
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45 meters apart. Wherever a highway or a railway
is crossed, this distance has been reduced as far as
possible in order to avoid the use of guard nets.
Wherever a railway is crossed, netting is used.

The wires are secured to the necks of the insulators
so that they face the post. Hence, in case of a rup-
ture, the wires will fall upon the framework of the

sions, and operated practically
under the same conditions as
a steam line. For that reason
the results which have been
obtained during the two years
of service should prove of no
little interest.

The total length of the line,
which is a single-track road, is
40 kilometers (24.8 miles).
Starting at Berthoud (Burg-
dorf), a station on the Berne-
Olten line, the road follows the
Emmenthal Railway for a dis-
tance of 7 kilometers (4.3
miles) to the station of Hasle-
Ruegsau. At Konolfingen it
crosses the Berne-Lucerne line,
and finally connects at Thoune
with the road running from
Berne to Interlaken.

The maximum grades have
been fixed at 25 millimeters
per meter (0.98 inch per 3.26
feet). The minimum radiusof the curves is 250 meters
(815 feet).

The current is generated at Spiez by a hydro-electric
plant connected with sub-stations, distributed along the
line at intervals of 3 kilometers (1.8 miles). Three-
phase current is fed to these stations under a tension
of 16,000 volts, and is stepped down to 750 volts to the
line conductors. The passenger rolling stock is com-
posed of six auto-motor coaches
each weighing 32 tons empty, and
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are composed of wires 4 millimeters in diameter. The
longest of these lines measures not less than 750
meters (2,450 feet).

The transformer sub-stations, which number four-
teen, have been located, so far as possible, in the
vicinity of stations, in order that they can be more
readily inspected from time to time. The average
distance between such stations
is 3 kilometers (1.8 miles). The

; T~ oo . cit

LOCOMOTIVE WITH BODY AND MOTOR-CASINGS REMOVED.

posts. Posts which are situated at curves are pro-
vided with frames of iron, which serve to prevent the
wires from falling to the ground. The insulators are
of the double-bell type. At intervals of five posts
horn lightning arresters are employed.

It has been said that the wire of which the high-
tension line is composed has a constant diameter of 5
millimeters. The lines which supply the transformers

s omere first and last sub-station are
each situated about 500 meters
(1,630 feet) from the terminals
of the line.

The transformers of the sub-
stations have been proportioned
. on the assumption that there
would never be more than one
train on the same section of
road. The calculations made,
which allowed for grades, gave
different results for different
sub-stations. It was, therefore,
decided to adopt one type of
transformer for the purpose of
avoiding too great a complica-
tion.

Each sub-station contains a
450-kilowatt transformer, which
is of sufficient power ‘to drive a
double train.

One of the terminals of the
secondary winding of the trans-
former 1is directly connected
with the rails of the line by means of a wire 8 milli-
meters (0.3 inch) in dsmmeter. The two other termi-
nals are directly connected with a small switchboard
inclosed in a sheet metal casing, secured to two wooden
posts planted on the other side of the road. By means
of this little switchboard, which is provided with the
usual circuit-breaking and measuring devices, the
wires conveying the current to the motors of the cars
can be placed in conneetion with
the secondary winding of the trans-

of ten ordinary passenger cars. P
Freight is transported by means of
sixty cars of the ordinary type and
two electric locomotives.

The Spiez central station, which
is situated on the shores of Lake
Thoune, derives its water power
from the falls of the Kander fiow-
ing into the lake. Part of the Kan-
der River is diverted by means of
a canal running along the falls for
a distance of 680 meters (2,217
feet). The canal communicates
with a tunnel 860 meters long
(2,721 feet), at the entrance of
which is a gate. The total head of
water is 63 meters (206 feet), from
which it follows that about 5,500
horse power is generated. Hori-
zontal, Escher-Wyss turbines to the
number of six, each of about 900
horse power, are directly coupled
to three-phase alternators of the
Brown-Boveri type. The speed of
these alternators is 300 revolutions
per minute. The tension of the
current which they generate is
4,000 volts, which is afterward
raised to 16,000 volts by means of
static transformers. The high-ten-
sion conductors extending from
the central station to Thoune
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are secured to metallic sup- ==
ports embedded in blocks of

concrete spaced 50 meters (163 |
feet) apart. These high-ten- L

sion conductors are composed
of three copper wires having a
constant diameter of 5 milli-
meters (0.2 of an inch) for
their entire length. The same
supports likewise serve as a
fastening means for various
feeders for power and lighting
purposes. '

Throughout the entire length
of the line the feeders for the
cars are supported simply by
pine posts injected with zinc
chloride. The posts are about
8 meters (25 feet) high and are
spaced 45 meters (146.7 feet)
apart.

The height of the posts for
the high-tension conductors has
been so chosen that the lower-
most wire is never less than 6
meters (19.5 feet) above the
ground. The posts are placed

former. Adjacent to the station
containing the transformer which
furnishes power to the line are two
posts, which support the transform-
ing device, which is connected with
the lighting circuits and which is
directly supplied by a high-tension
feeder. Some of the lighting trans-
formers are, however, fed by
the line. The two posts upon whieh
the lighting transformers are car-
ried are provided with ‘a high-ten-
sion switch, by means of which cir-
cuits leading to the transformer sta-
tions can be broken.

The high-tension line is protected
by horn lightning arresters.

The trolley wire by which the
cars are driven is composed of two
copper wires 8 millimeters in di-
ameter. These trolley wires are
suspended from insulators which
have recisted a tension of 6,000
volts, and also from ball insulators.
The transverse wires, by which the
different parts of the line are sup-
ported, are composed of steel wire
6 millimeters (0.23 inch) in diame-
ter. The transverse wires are sus-
pended from the post by means of

hangers, of such construction
as to permit a play of 30 centi-
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meters (15.7 inches).

& As we have already seen, the

trolley wire is divided into five
sections, separat: from each
other by section&l insulation,
whereby it is possible to cut
out one section whenever it is
necessary to make repairs.

As a general rule, the trans-
verse wires are sl’aced about 35
meters (104.8 feet) apart. This
distance is reduced at highway
crossings, in order to attain
great safety. On curves the
distance has also been de-
creased, in order to prevent the
trolley loop from leaving the
wire.

For the return of the current
a method of connection has
been devised by the engineers
of the Brown-Boveri Company,
which consists in making use
of fish-plates to conduct the
current to the rajls. As a mat-

AN AUTOMOTOR COACH OF THE BERTHOUD-THOUNE ELECTRIC ROAD.

ter of fact, this system of re-
turn has been long used in
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England and in the United States in a somewhat dif-
ferent form.

The rolling stock of the road consists of motor cars,
electric locomotives, ordinary passenger coaches and
freight cars. The motor cars have a seating capacity
of 66, and are divided into first and second-class com-
partments. Each motor car has a hauling capacity of
20 tons at a speed of 36 kilometers (22.4 miles) per
hour, on a 25-millimeter grade. The weight of each
niotor car-is 32 tons. The body, which has a length of
16.3 meters (531 feet) between the buffers, is carried
on two bogie trucks separated by a distanee of 9
meters (30.1 feet). Each axle carries a motor of 60
horse power, with a speed of 600 revolutions per min-
ute. The total weight of electrical equipment of the
motor car is about 10 tons. Each motor alone weighs
1,600 kilogrammes (33,000 pounds). The electrical
equipment of these cars, besides four asynchronous
motors of 16 horse power, comprises two controllers;
four variable resistances disposed transversely under
the bodies between the bogie trucks; one controlling
device for these resistances; four trolley loops; two
sheet-metal boxes inclosing each four lead fuses, con-
veying current to the motors; one 18-kilowatt trans-
former to step down the current from 750 to 100 volts,
for heating and lighting the car; one box containing
fuses for the transformer; one compressor driven by a
four horse power motor supplied with current at a
hundred volts; one automatic circuit breaker for the
motor of the compressor; six electric lamps for regular
outside lighting; ten lamps for interior illumination;
fourteen electric radiators for heating; six heat regu-
lators; and one small switchboard carrying the
switches controlling the radiators and the lamps, as
well as the lead fuses of the motor of the compressor.

The three-phase motors employed have eight poles,
with a fixed field magnet and movable armature. The
winding of the field magnet comprises fifty-one turns
for each phase. The resistance of the winding of a
phase is 0.71 chms. The winding of the armature com-
rrises eight turns per phase, and the resistance of the
winding for each phase is 0.0153 ohms. When the
armature turns with a speed equal to that of the gen-
erating dynamo, the number of revolutions is 60 per
minute. The four field magnets of a car are mounted
in parallel in the circuit conveying the current. The
four armatures are connected with four independent
rheostats located beneath the car and regulated simul-
taneously by the controllers. These rheostats are used
at the moment of starting. In order to cut out a motor
the two corresponding circuit breakers are operated.

The trolley loops are of rather novel form. They
consist of two frames placed side by side and carefully
insulated from each other. That portion of the loop
which is subjected to sliding -friction is made of a
highly polished brass tube triangular in cross section.
By a single rotation of 120 degrees the surface of con-
tact can be changed.

Each motor car is equipped with a Westinghouse
air-brake as well as the usual shoe-brakes, which latter
serve not only to check the speed on down grades, but
to bring the car to a stop. In order to check the car
on down grades, the motors themselves are used; for
when the number of revolutions exceeds that required
for perfect synchronism a braking action is obtained.

The locomotives employed for the haulage of freight
trains are carried on two axles. Their weight is about
30 tons each.

The locomotives are provided with sills similar to
those of steam engines. By reason of the compara-
tively large amount of space taken up by the two
motors, which are each of 150 horse power, it was
found impossible to mount them in the usual way.
They were, therefore, disposed outside of the two sills.
The method employed to transmit to the axle the
movement of the common shaft of the two motors is
original. Beneath the motor shaft, which is equidis-
tant from both axles, is an auxiliary shaft, which car-
ries two gears meshing with two pinions keyed on the
motor shaft. These two groups of gears and pinions
constitute a variable speed gear. The auxiliary shaft,
which turns at the same speed as the axles, transmits
to them the movement of the driving shaft by means
of four connecting rods. Counter weights carried on
the auxiliary shaft balance the rods and lessen the
perturbations due to the inertia of the parts.

This arrangement of the motors may, at first sight,
seem open to criticism. It must, however, not be for-
gotten that the locomotive is intended to be used for
the haulage of heavy freight trains at fairly high rates
of speed.

The speed of the motors is 300 revolutions per min-
ute. Two changes of speed are obtained by cutting
out one of the trains of gears.

With the motors developing a speed of 300 revolu-
tions per minute, the normal speed attained is 33.6
kilometers per hour (21.6 miles) with a high-speed
gear. By throwing in the other train of gears, the
speed is reduced one-half. In this latter case double
the load can be hauled. The throwing in of the gears
cannot be accomplished while the train is in motion.

Each locomotive is equipped with two controllers
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similar to those to be found on the auto-motor passen-
ger cars. Starting is effected by the interposition of
resistances, which are cut out when the speed has risen
to a certain point. The electrical equipment of these
locomotives is almost exactly similar to that of the
auto-motor passenger coaches.

The length of a locomotive from buffer to buffer is
7.8 meters (25.58 feet); the diameter of the wheels is
1.23 meters (4 feet); the total weight is about 30
tons, about 10 tons of which fall upon the electrical
equipment.

Like the coaches, the locomotives are equipped with
Westinghouse brakes. The air is compressed by a
small pump driven by a four horse power motor. The
starting resistances of the motors are inclosed in a
cylindrical casing. .

From all accounts the road has been very success-
fully operated at a comparatively low expense. The
road is still another instance of the successful adapta-
tion of the polyphase current to electrical traction.

THE BROOKS COMET OF 1902.

BY DR. WILLIAM R. BROOKS, F.R.A.8.

Announcement of the discovery of this comet on

April 14 was duly made in the SCIENTIFIC AMERICAN.
The writer was engaged in sweeping the eastern morn-
ing heavens with the ten-inch equatorial telescope of
this observatory, when the comet was discovered near
the northwest corner of the great Square of Pegasus.

It is a curious fact that this comet was found in the
same telescopic field in which my comet of February
23, 1883, was discovered, that, however, being in the
evening sky. This is, of course, simply a coincidence,
and does not indicate that the two comets are identical,
or indeed, have any relation to each other.

The appearance of this latest comet is well shown in
the accompanying picture—a highly magnified tele-
scopic view. The body of the comet was slender, taper-

THE BROOKS COMET OF 1902.
Discovered by Dr. Brooks April 14.

ing gradually to the coma, which had a minute stellar
nucleus. The tail was narrow and slightly branching.
The comet was fairly bright ih telescopes of moderate
power and an interesting object.

Its path was diagonally across the Square of Pegasus,
and at the time of discovery was moving toward the
sun at the rate of three degrees daily.

The following elements of the comet’s orbit have
been furnished by Prof. Leuschner:

Time of passing perihelion, May 28.

Perihelion minus node, 274 deg. 30 min.

Longitude of node, 35 deg. 3 min.

Inclination of orbit, 71 deg. 50 min.

Perihelion distance, 0.5542.

Eccentricity, 0.3947.

Periodic time, 0.88 year, or a revolution about the
sun in 320 days.

These data are to be regarded as tentative, but if
approximately correct the above elements show this
comet to be an exceedingly interesting one, having by
far the shortest period of any known comet.

Encke’s comet has a period of three and one-third
years—the shortest heretofore discovered—and other
short-period comets have periods ranging from five and
a half to thirteen years; while this latest cometary
addition to our solar system, should the above elements
prove fairly accurate, performs its revolution in less
than a single year.

The comet is at this writing lost to view in the sun’s
overpowering rays. It will emerge therefrom south of
the sun, after which the comet should be well observed
from the southern hemisphere.

g

According to statistics prepared by W. E. Nichols
& Co., of New York, there are eighty-three banks in
New York city, having an aggregate capital of $98,-
872,700, and thirty-seven trust companies of New York
and Brooklyn, with an aggregate capital of $43,000,000.
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Sorrespondence.

Volcanic xXruptions.
To the Editor of the SCIENTIFIC AMERICAN:

Volcanic eruptions are the absorbing topic since the
terrible calamity on the island of Martinique. Their
cause and prevention furnish interesting problems for
discussion. It seems to be the consensus of opinion
that “water” is the ‘“spark” which explodes these
awful mines. The question which presents itself is:
Is not this explosive agent automatic in origin;
being in fact the lake of water which is generally
found filling up the crater of the so-called extinct vol-
cano? Following an eruption as a rule the volcano
continues more or less active for years. Then an in-
terval of inaction succeeds; during which the bottom
of the now inactive crater fills up and becomes im-
pacted and waterproofed with the accumulating
detritus of years. The rains of many years follow-
ing this period gradually collect and form the crater
lake. This lake during another -lapse of years slowly
percolates and weakens some spot in its bed until
sufficiently enlarged to suddenly precipitate its con-
tents in the subterranean depths below. This event
may be accelerated by an unusual atmospheric pres-
sure.

If the above hypothesis furnishes the true cause,
the prevention naturally suggests itself to be the
emptying and future draining of the crater through a
tunnel which would prevent any large collection of
water. B. S. P.

Savannah, Ga., May 19, 1902.

Lightning Effects.
To the Editor of the SCIENTIFIC AMERICAN:

Please give me an opinion through your paper on the
following: On Friday night, May 2, a storm passed
over our town, the lightning striking two trees, one
with very peculiar results. A large red oak tree stoed
about 30 feet from a vacant house. The tree had a
large slab torn from one side, the slab being about 25
feet long. The slab was broken into six large pieces
and hundreds of small ones, some thrown a distance of
40 yards. One piece, 12 feet long, went entirely over
the house; one struck a large tree near by; and the
heaviest, 10 feet long and. weighing about 70 pounds,
struck against the closed shutters of a window, broke
thrbugh shutters, sash, and glass, carrying all away
clean; tore a large hole in the ceiling, then crashed
into a window frame on the opposite side of the room.
Now to the point. The timber doing the damage was
a “stump piece,” and had part of a root to it, the
ground end having struck the house first. To do this
it was thrown upward at an angle of about 35 deg.,
as the hole in the ceiling shows. My questions are
these:

‘What force threw the timber? Was it steam caused
by the heat of the lightning?

What caused the timber to fiy upward?

Did the current run up the tree?

The force surely acted from below.

The tree has no marks above where the slab was
torn off—is not shattered.

The lightning did not strike the house.

Gaithersburg, Md. S. A. LEHMAN.

[We must say we do not know to what the lightning
owes its power to rend and split stones, trees, houses,
etc.; not to steam in the case of dry articles, surely.
That the electric current went from c¢he ground to the
cloud in this case seems certain. It does in many
cases. Our professor in college said he always saw
the lightning go up and never down. This is a mere
result of habit of mind, since the fiash is so sudden
that no one can see it go in either direction, and any
one may train himself to see it go in either direction.
—Eb.]

-

Standard Time-Signals by Electric Light,
To the Editor of the SCIENTIFIC AMERICAN:

For many years the time-ball has been generally ac-
cepted as the standard form of apparatus for giving
time-signals to the public. In most of the principal
seaports of the United States are time-balls which are
dropped exactly at noon by telegraph from an astro-
nomical observatory. The signals thus given are of
great public benefit, and are especially valuable to ship-
masters whose vessels lie within sight of the ball. A
time-ball, as usually constructed, is about three feet
in diameter, and can be seen with the unaided eye at
a distance of about two miles. The care and expense
involved in its maintenance are such that it is usually
impracticable to operate it oftener than once a day.

In a letter published in the Boston papers in April,
1901, the writer suggested the use of incandescent elec-
tric lights for giving time-signals, and proposed that
the lamps used to illuminate the dome of the Massa-
chusetts State House be utilized for the purpose. It
was pointed out that such lights can be readily seen
at a distance of ten miles or ‘more, and that if operated
automatically by telegraph from an observatory, they
could be made to give standard time-signals which
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could hardly be surpassed for accuracy and effective-
ness. Because of opposition on the part of the Ser-
geant-at-Arms the plan was never tried at the State
House, but is now about to be carried out at the Harv-
ard College Observatory. Signals will be operated
simultaneously in Cambridge and in Boston.

Such is the facility with which the electric current
can be controlled by automatic devices that, tele-
graphic communication with an observatory having
been once established, signals could be given at fre-
quent intervals, for example, every five minutes,
during the evening, instead of once a day, as in the
case of t‘_he‘ time-ball. It is, of course, essential that
the telegraphic signals, in order to be of value, should
come directly from an astronomical observatory, as it
is'only at such an institution that the time can be de-
termined and kept with the necessary degree of accu-
racy. Three distinct plans are possible under the
proposed system, as follows:

1. The signal could be given once each evening at a
prearranged hour as, for example, nine o’clock. The
lights, which would be burning before the ap-
pointed time, would be turned off by hand at about
fifteen seconds before nine. The controlling switch
would then be connected with a telegraphic instrument
operated from the observatory. At precisely nine
o’clock a signal from the observatory would vrelea;se
the switch, causing the lights to flash into full brilli-
ancy. This method, which is similar to that employed
for the time-ball, would require the services of an at-
tendant. It would have an advantage over the time-

ball in that the radius of visibility would be much -

greater.

2. Auxiliary clockwork located near the lights could
be made to turn them off a few seconds before the ap-
pointed time, and in so doing, connect them with the
observatory instrument which would light them again
at the proper instant, the entire operation being re-
peated at intervals of five minutes. By this plan the
apparatus would be entirely automatic, and would
require no attendant.

3. A specially constructed relay could be operated
by the observatory circuit, causing a momentary in-
terruption of the lamp current in response to every
signal received from the observatory. Most observa-
tory clocks give signals continuously, at intervals of
one or two seconds, a pause preceding the sixtieth
second to mark the minute. The Harvard signals,
which have been extensively copied elsewhere, are
given every two seconds, one beat being omitted be-
fore each minute, and twelve beats every five minutes.
Thus, a person having the time within thirty seconds
can correct his timepiece by waiting for the pause
marking the minute. If the error of the timepiece is
not known within thirty. seconds but is known to be
within two and one-half minutes, it is necessary only to
wait for the long pause marking the fifth minute. Tests
made at the laboratory of the Harvard College Observ-
atory have shown this method to be remarkably ef-
fective; and it is probable that the signals to be estab-
lished in Boston and Cambridge will be operated upon
this plan.

It is evident that the new system is applicable to
any number of lamps. A single lamp may be -used for
local purposes, in the street, or at the entrance of a
public building, or several hundred lamps may be em-
ployed, giving a powerful light which can be seen
for many miles. When the radius of visibility of such
a light is considered in connection with the frequency
‘with which the signals can be given, some idea of the
efficiency of the system may be obtained. Moreover,
it is not necessary that an expensive plant should be
established especially for the purpose. The towers
and domes of many large buildings are already illumi-
nated for spectacular purposes. The equipment thus

used could be utilized at trifiing expense without ma-.

terially altering their construction. A signal estab-
lished at some point in New York harbor as, for ex-
ample, on the Statue of Liberty, would be of inestim-
able value to the shipping interests, and would become
a most striking and interesting landmark.

It may be argued that lights can never take the
place of the time-ball, as they cannot be seen by day.
Experience seems to show that the use of a standard
time signal at midday is largely a matter of habit,
arising probably from the old custom of ringing bells
at noon. For most purposes almost any other time
would answer equally well. The new system is not,
however, designed to necessarily supersede the time-
ball, but may, if desired, be used as a separate and
supplementary service, having far greater efficiency.

‘WiLLARD P. GERRISH.

Harvard College Observatory, Cambridge, Mass.,

May 23, 1902.

The Current Supplement.

The leading article of the current SUPPLEMENT, No.
1380, is devoted to a discussion of the occurrence and
distribution of corundum in North Carolina and
Georgia. The article is accompanied by four illustra-
tions. Results of a most careful research in experi-
mental phonetics are told by Prof. John G. McKen-
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drick. The paper is one of the most important which

.has appeared on the subject of acoustics for years.

The many illustrations presented do much to elucidate
the text. Dr. Perrine concludes his interesting ac-
count of the power plants of the Pacific Coast. Strik-
ing illustrations accompany his description. Dr.
Soper tells of the sanitary measures to be adopted
after fioods. The Hon. Carroll D. Wright writes inter-
estingly of the use of statistics. The usual trade notes
and consular matter will be found in their accustomed
places.

THE MODERN USE OF ELECTRICITY IN PRINTING.

BY FRANK C. PERKINS.

It is certainly surprising to note to what extent
electricity is now used in the leading printing estah-
lishments of this country, as well as in Europe. It is
with a deep feeling of pleasure when one steps from
the old-fashioned belt-driven pressroom into the mod-
ern, clean, bright, well-lighted, motor-driven pressroom
of an up-to-date printing plant. The dark, ill-smelling,
poorly-ventilated, dingy basement printing shop is now
radically changed, it being noted that electricity has
been the wonder worker, and is now supplying current
for lighting the various departments with brilliant arc
and incandescent lamps. The foul odors are dissipated
and driven out of the workrooms by powerful electric
fans and motor-driven exhaust blowers; the fast-fltying
belts which endanger life and limb, with the numerous
countershafts and pulleys, have disappeared, and in
their place are to be found separate motor-driven ma-
chines of every type and kind known to the modern
printing trade.

In the typesetting room the electric motor is geared
to the linotype machine, and the composition is accom-
plished with great accuracy and dispatch; the type-
casting machines are operated by dust-proof electric
motors, and direct-connected routers and metal saws
are at work, saving power and economizing space and
increasing the product in a given time. The electro-
plating branch has always been an important applica-
tion of electricity in the printing industry.

In- the pressroom the motors are connected to the
various machines either by belting, by gears, or by
being directly connected to the press, the latter being
accomplished in many cases by simply removing the
tight and loose pulleys, which were used for driving
by belts from the main shafting, the motor simply
being substituted.

The advantages of direct connection are many, in-
cluding noiseless running, simplicity of construction,
reduction of losses from friction, and slippage of belts,
while the space in the pressroom required is less and
the life of the motor is greatly increased, largely due
to its slow speed. The automatic folders are frequently
driven by the electric current, and the modern paper
cutter is also operated in this way with great reliability
and safety, it being possible to stop the cutting machine
instantly if desired.

In the binding department there is probably as great
a field for the electrically driven machine as any in
the entire printing establishment. The embossing
presses of the latest types, as well as the binding ma-
chinery, cutting machines, stitching machines, and
graining machines, are electrically driven, producing
a great saving in power, which is used only in propor-
tion to the work done. It is not necessary to supply
power for the whole plant when only one or more
machines are working, as the moment the operator
breaks the circuit the motor stops and all of the ex-
pense immediately drops off. With shafts, pulleys, and
belting this is not the case, as there is a continual loss
due to the friction in operation of same when there is
no load, and the losses due to slip of belt are continu-
ally varying from month to month, due to variation of
tightness of belt, arc of contact, and smoothness of the
pulley faces. On account of the settling of floors and
walls, the line shafting is bound to get out of align-
ment more or less, which also is a great source of loss.
The entire belt transmission system is continually be-
coming clogged and covered with dirt, grease, and fly-
ing dust, while the motor-driven machines result in
greater cleanliness, a saving in the cost of insurance on
account of decreased danger from fire, and a greater
amount of light, due to the entire absence of these
overhead obstructions. Electric heaters are now being
installed in many binderies, and electric motors can be
adopted with great economy and many advantages by
every printing establishment in the country, and there
are a large number now fully equipped with this sys-
tem of driving. The work of the printing press is
bound to be more or less intermittent, which always
results in a saving in motor-driven machinery, this
being largely due in this class of work on account of
the necessity for stopping to “make ready.” It is also
true that for the preliminary impressions the press
must be run very slowly, and frequently started and
stopped, and this cannot be so well accomplished by
mechanical drive, although later the speed may be
increased to a maximum limit, turning off thousands
of impressions in a short time.

The Bureau of Engraving and Printing at Washing-

~ feet in the woods.
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ton, D. C, is thoroughly equipped with electrically-
driven machines operated by General Electric motors;
and many of the leading newspapers and magazines
have had their plants equipped with Lundell, Northern
and Bullock machines, these types of motors having
been extensively used for direct connection, as well as
by gearing and belt driving, to most of the high-grade
presses, cutting machines, routers, stitching machineg,
and other devices used in an up-to-date printing estdl:-
lishment.

It is not always the high speed of a press which pro-
duces the greatest amount of work, but the one which
can be kept operating continuously at a comparatively
rapid rate without a great number of stoppages, from
various difficulties, a great amount of time being 108t.

The breaking of belts and other faults due to bad
power transmission causing delays require a greater
speed from the press to make up, while a moderate
speed under continual operation means greater econ-
omy, increased output, and less wear upon the ma-
chinery.

It is very easy in many cases to equip an old print-
ing establishment with electrically-driven presses with-
out discarding existing valuable apparatus. In these
cases it is found very convenient and desirable to use
a short, endless belt to connect the motor with the
press, the standard press pulley being used, and no
changes are required on the press. This method fre-
quently allows placing the motor under the press, and
no valuable space is thus occupied. The geared outfits
and direct-connected outfits are, of course, the most
substantial, the latter being really the ideal method,
although the cost is considerably higher, as very slow-
speed motors are required.

The direct-connected outfits have the armature of the
motor attached directly to the driving shaft of the
press without the interposition of gears or other trans-
mitting mediums. The armature must, therefore, run
at the required speed of the press shaft, which is usu-
ally very much lower than that of the ordinary electric
motor.

The accompanying illustrations on our front page
show several German direct-connected motors built by
Schuckert & Co. of Nurnberg operating high-speed
presses of the Frankenthal type.

The first cost of the motors for the geared and belted
outfits are much lower than the direct-connected type,
and the first cost of electrically operating with any
type of motor is, of course, more than the old belting
and shafting transmission. The advantages to be
gained by the former over the latter, even at the added
cost, are well worth the increascd expense, on account
of the saving of the great friction losses, economy of
floor space, noiseless running, and greater reliability
and safety.

The cost of equipping a printing plant is greater, as
the use of the booster teaser, in addition to the motor,
increases the expense of the electrical machinery by
that amount; but as in the case of the advantages of
the direct-connected, slow-speed motor over the high-
speed belted or geared motor, the increased first cost
is more than made up in the saving in current and
other features.

» Bird’s Eye Maple.

What is bird’s eye maple? That is a question which
just now seems to be baffling not only people who
use furniture made of this particular wood, but even
woodworkers themselves. In a recent number of a
woodworking magazine an article was published which
stated that bird’s eye maple was not a peculiar maple,
but simply ordinary maple cut in a certain way. In
a recent issue of the New York Sun that statement is
refuted. It is there stated, on the authority of a wood-
worker, that bird’s eye maple and curly maple are both
cut only from the logs of the rock maple tree, Acer
saccharinum, in which a - beautiful lustrous grain is
produced by the sinuous course of the fibers. This
tree is not at all the common hard maple. It is a
hard maple, but is full of little gnarls called eyes.
Men looking for bird’s eye maple logs go through the
standing timber and pick out the bird’s eye maple
trees, paying for them from $30 to $50 a thousand
Ordinary hard maple logs are worth
only from $6 to $7 a thousand feet. It would be im-
possible to cut a piece of veneer with eyes in it from
a common hard maple log, and would be equally im-
possible to cut a bird’s eye maple log, no matter how
you cut it, so that it would not show the eyes.

The first sod of the new dock at Avonmouth,
Gloucestershire, England, on which the sum of $10,-
000,000 is about to be spent, was turned on the after-
noon of March 5 by the Prince of Wales. It is hoped
that a portion of the American traffic formerly en-
joyed by the port of Bristol will be recovered by the
building of the new dock. In 1893 the corporation of
Bristol presented a bill to Parliament asking for power
to build a new dock at Avonmouth, large enough to
accommodate at one time three of the largest Atlantic
liners-then afloat. . After .nine. years .of earnest effort,
work has now begun.
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EARLY BRITISH DOUBLE-TURRETED MONITORS.

During a visit of Said Pasha, Viceroy of Egypt, to
Europe, in 1862, he inspected the shipyard of Messrs.
Laird & Co., Birkenhead, England, and on his return
home gave an order for the construction of two iron-
clads by Laird to Mr. Broway, a French merchant
who was well known in the East through his business
connections with the Egyptian government. Before
the ironclads were completed the Viceroy died, and
his successor, Ismael Pasha, declined making the
necessary payments on the vessels to Mr. Broway.

Through the
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facts of the official denial by the Egyptian govern-
ment, and shortly after this the two ships were seized
by the British government.

The vessel shown herewith was originally known as
‘“El Tousson,” and her sister ship as “El Monassir.”
After their seizure they were purchased by the British
government and incorporated in the Royal navy under
the respective names of “Scorpion” and “Wivern.”
They were launched July 14, 1863, and for many years
past they have been doing guardship service. The
vessels were 224 feet 6 inches in length, 42 feet 4

JuNE 14, 1902.

which these ships would have been opposed, had they
reached their destination in the Confederate navy,
it must be confessed that they would probably have
proved more than a match for the Northern craft,
and that the subsequent course of the naval campaign
might have been considerably modified.

BEE-CULTURE.
.BY W. FRANK M'CLURE.
There is no more charming and interesting rural
study than that of the habits and occupation of the
busy honey-

influence of ) ¢ AN o
the French
Emperor, Is-
mael Pasha
was brought
to terms, and
Mr. Broway,

in considera-
tion of a pay-
ment of $250,-
000, assumed
the contract
for the ships
himself. But
it was ar-
ranged that
the transfer
of the con-
tract should .
be kept secret.
and that the
ironclads
should con-
tinue to be
known as the
Viceroy’s prop-
erty.

The motive
of the above
arrange:
ment is found
in the faet
that the ves-
sels were act-
ually destined for the use of the Confederate States;
and early in September, 1863, the United States Con-
sul-General at Alexandria was informed that the two
ironclads were completed and would sail as ostensibly
belonging to the Egyptian government, unless evidence
of the real owﬁership and destination of the vessels
could be presented. To secure this evidence was a
task as delicate as it was difficult, as it could only be
given by the Viceroy. In the absence of Consul-Gen-
eral Thayer, his substitute, Mr. Francis Dainese, ob-
tained an interview with the Pasha, and made it clear
to him that the two ironclads were to be delivered
under his name to the Southern States. As a result
of the clearness with which it was made evident to
Ismael Pasha that unless the plot were disavowed his
government would be placed in an extremely com-
promising position, the Pasha officially declared that
the Egyptian government was not in any way con-
nected with the two ships. On the 11th of Septem-
ber, 1863, Mr. Dainese telegraphed to London the

Length, 22414 feet. Beam, 42 feet 4 inches. Draft, 17 feet, Displacement, 2,750 tons. Speed, 8.5 knots. Armament: Four 9-mch muzzle-loading guns.

Side Armor, 44 inches.

THE *“SCORPION,” AN ENGLISH DOUBLE-TURRETED MONITOR OF 1863.

inches in beam and their draft was 17 feet. Single
screw engines of 1,000 indicated horse power gave
them a speed of about 85 knots an hour. The “Scor-
pion,” which was 2,750 tons displacement, carried a
crew of 151 men. For a great many years past she
has acted as depot ship at Bermuda. She was built of
iron and carried two turrets which were disposed on
the center line of the ship, one forward and one aft
of the smokestack. The freeboard amidships was low,
the vessel in this respect approximating to the monitor
type, but she had a high forecastle deck and poop,
features which, of course, gave her a great advantage
in a seaway over the' monitors of the Ericsson type.
Each turret contained two 9-inch muzzle-loading
guns.

When we bear in mind the low freeboard and un-
seaworthy
character of
the earlier
monitors to

A TYPICAL CALIFORNIA APIARY.
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bee. With the
coming of the
warm summer
days in the
country she is
everywhere
present,though
so small as to
attract little
attention in
compari-
son with the

domestic ani-
mals of the
farm, the

birds of the
air or the
game of the
woods. Did
you ever stop
to think that
these little be-
ings of earth’s
creation  pos-
sess an anat-
omy astonish-
ing in its in-
tricate con-
struction, that
they are sub-
ject to many
of the ills of
man, that
their sagacity
is almost equal to that of a dog or a horse, and that
their dispositions vary and are susceptible to many
influences? As workers of the insect world they are
only equaled by the ant, to which for wisdom Solomon
directed the attention of all posterity.

The older inhabitants of rural America remember
the bee as found wild in the woods. They recall the
interesting and often exciting experiences which fol-
lowed an attempt to secure the honey of these wild
bees. Bee-hunting is not an altogether obsolete pas-
time, although little is said about it to-day. There
are thousands of bee-trees in the United States to-day
which inclose vast stores of honey. Honey from bee-
trees is secured sometimes by felling the tree, some-
times by scaling its heights and, after extricating the
sweet harvest, lowering it by means of a rope attached

A WORKER WITH A
DRONE ABDOMEN.

A DRONE WITH A
WORKER ABDOMEN.

e

e

LOWERING PAILS OF HONEY FROM A
100-FOOT BEE-TREE.
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to pails or baskets. This wealth of honey is often
found at a great height, and it is no easy matter to
battle with the bees in such quarters. Skilled bee-
hunters, nevertheless, often secure not only the honey,
but also the bees. After reaching an elevation on a
level with the hive, the top of the tree is sawed away
close to the home of the bees. Then the tree trunk
is severed again just below the hive. The hive is in
the hollow of the trunk and the entrance is, many
times, through a knothole. Then the entrance is cov-

L S AN

THE SHRIVELED GRAPES HAD BEEN PRICKED WITH
A PIN AND WERE SOUGHT OUT BY THE BEES.
THE PERFECT FRUIT IS UNTOUCHED.

ered with a wire netting, the screcn of which is suf-
ficiently small to imprison the bees, and this natural
hive of the woods is lowered to the ground.

This interesting pastime of hunting the homes of
wild bees is pursued with care and in accordance with
a knowledge of the habits of the little workers. When
the bee has found profitable honey-making territory,
she sizes up the location. In taking wing she circles
in the direction of her home, with each circle ap-
proaching nearer and nearer her hive in the tree until,
all of a sudden, she makes a ‘“bec-line” for the tree.
The wild-bee-hunter must be enabled to watch carefully
the direction in which this bee finally goes, and he
can usually depend on it that the destination is not
more than a mile or two away. The exact distance is
sometimes ascertained by timing a bee, giving it five
minutes to go a mile, and two minutes to
unload its honey. A particular bee is distin-
guished by touching it with a drop of white
paint while it is engaged in gathering honey.

The accompanying photograph of a bee-
tree, cut down and with a part of the honey
taken out, shows a company of children en-
joying the sport, but without veil or other
protection from stings. Those who know
say that, contrary to what we might expect
in this regard, the bees are not to be feared
after the tree has been felled. The fall of
their high quarters has the-effect of stunning
them. However, it is not always best to take
risks in handling the bees themselves un-
less one is an expert, for bees will always
sting when pinched.

Some folks who hanale bees extensively be-
come very much attached to them, and they
resent the idea that the bee is vicious. . In
fact, they go so far as to claim that bees
are gentle and not prone to anger wheén
handled with knowledge, care and considera-
tion. The knowledge which is required
should include a realization of the species
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Speaking of tl.e age of a queen, it is of additional
interest to realize that the average life of the honey-
bee, a worker, is seldom more than two or three
months in summer, depending upon its activity. In
the height of the honey-making season it often exists
but six weeks. It simply works its little body out.
When.about ready to die, its siiken wings will be found
ragged and half gone. However, wihen young bees
hatch out in September and October and go into winter
quarters, they will probably live until the following
April or May. The life of the lazy drone is no longer
than that of the average bee, but this, of course, is not
on account of overwork. The drones are usually
killed. The busy workers cannot tolerate them about.
In every instance it is a queen, not a king, that rules
over this form of God’s creation.

When the resources of honey are scarce, it is then
that the beecs, having little to do, are likely to form
bad habits. It is then that they get to robbing. One
of the number may somewhere find that there is honey
to be had in large quantities in the hive of a nearby
disabled colony or, perhaps, through the open door
of the honey-house of the apiarist. The capacity of
the honey-bee for honey is about the size of a small
pea. To extract this load from the flowers often re-
quires a bee to work for a full day, while, if she can
get it from a hive or storehouse, she can fill in a few
minutes. Robber bees in visiting another hive are
ret by sentinels and scouts, but these they soon over-
power if the colony is a weak one.

It is a peculiarity of bees that when robbing they
become very angry. They attack everything -  and
everybody. An amusing incident is told concerning
the experiences of an apiarist at Groton, N. Y., in
which the bees figured to the extent of tying up an
entire line of railroad for several hours. A box car
containing some honey was broken open in a wreck
and some of the honey scattered. A bee on its home-
ward journey discovered that great quantities of rich
honey were to be had within a few hundred feet of the
home of many colonies.. It filled up to its fullest
capacity, and started for its hive. On entering, the
bees noticed that it carried an extra large load. They
cleared the way for it to pass and, after it had de-
posited its precious load in a cell of the comb, followed
it out into the open air. They followed it to the car,
and soon the news passed about from colony to colony,
until the broken box car was filled with bees. The
engineer and fireman, and eventually the entire train
crew, were finally driven from the train by the angry
robbers. The apiarist found it necessary himself to
mount the engine and, taking hold of the throttle,

to which the little workers to be dealt
with belong. Nationality here counts for
as much as it does in the human family.
The black bee, so common in this coun-
try, is much more easily stirred to anger
than the Italian bee. The black bee is
also known as the German bee, and the
cross between the black and the Italian
i, .2ommonly styled a hybrid—a more
vicious species by far than the black bee.
In all nationalities, as before stated, there
is a difference in disposition. The mem-
bers of each colony have a personality
which the experienced handler of bees
can detect. The man or woman, boy or
girl who grows up to know the peculiari-
ties of his various colonies solves many
problems. Here, too, pedigree counts.
It will doubtless be news-to the general
reader to know that apiarists sometimes
purchase queens at a cost of $25 each, and
that there is at least one queen bee in
the United States valued ~t $200, and
yet the life of the average q een does not
exceed four years.

HOW FRUIT AND BEES THRIVE SIDE BY SIDE.
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haul the broken car a mile away. Several days were
required to again secure peace and quiet in the apiary.

In another instance, at Medina, a little country town
in Ohio where there are extensive apiary interests, a
quantity of extracted honey was spilled in a box car
on a branch of the Baltimore & Ohio Railroad nearby.
The apiarists knowing that if the bees got a taste of
the honey there would be serious results, sought to

KL AMNE

HANDLING A SWARM OF BEES.

cover the sticky floor with sawdust. The bees, neverthe-
less, found the spilled honey, and thousands of them
were soon busy burrowing in the sawdust. For weeks
afterward these bees could be seen examining each
box car left on the siding, and when one day one was
found with sawdust upon the floor, they crowded to it
and burrowed in the sawdust just as they had done in
the car of honey, thus showing their sagacity. :

The manner of communication which one bee must
have with another is not known. Men of twenty-five
and thirty years’ experience in the apiary are unable
to definitely solve this problem. It is likely that the;
have some form of communication in sound. The be(
makes its sounds with its wings. In robbing the
note is a high one, and can readily be distin-
guished. In time of swarming the old method
of bringing down a cluster of bees and hiv-
ing them consisted in beating pans and ring-
ing bells. The efficiency of this consists in
disorganizing a swarm by keeping the bees
from hearing the distinct sound made by
their queen.

Swarming is an interesting time in the
haunts of the honey-bee. It usually occurs
in the honey-making season of May or June,
and often in July. 'The natural conditions
which lead up to swarming comprise the
crowding experienced by the bees as their
storehouse of honey becomes full, and as
their numbers multiply. A few days before
they are to swarm they will gather little or
no honey, but will hang about, often on the
outside of the hive, until with one accord they
rush out into the air and, after circling about
for a few moments, finally alight upon a tree
and there form a great cluster. Here they
may remain anywhere from fifteen minutes
to four days, but as a rule they start for
the woods within two hours. The tree
in the woods on which they alight is one
previously selected by the scouts.

To place the queen in a new hive -is
to hive the bees, for they will always
follow their queen. There is not much
danger in handling the bees at swarming
time. Then they are not usually cross.
Women are often as proficient about
handling swarms as are men. Many of
them work without veils. An important
rule to follow consists in appearing un-
concerned when a bee seems about ready
to make an attack. The outstretched
hand should not be withdrawn quickly
but rather allowed to remain. There
is less danger 'of being stung. I have
seen apiarists place their hands gently
upon a hundred bees without being at-
tacked.

The human breath is very offensive to
bees, likewise the breath of an animal.
Tt makes them very cross. They, too,
have a great antipathy for hair.. Both
of these dislikes seem instinctive. In
the early days of the country the bear
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was a natural enemy of the bees. Bruin was always
seeking to satisfy his love for honey, and would rob
hives of wild bees fearlesly. Other natural enemies
of the bees are ants, kingbirds, mice, skunks and
toads. It is not an unusual sight to see a toad sitting
in front of a bee-hive and swallowing the bees as fast
as he can catch them coming out.

It requires some 20,000 bees to make a pound of
honey in a day. Honey, as we all know, comes from
very many different flowers and plants. It is obtained
from white and red clover, sunflower, buckwheat, fruit
blossoms, basswood blossoms, dandelion, goldenrod,
and even blossoms of the turnip. In the West, alfalfa
is found to be a great honey-producer. The flower
of alfalfa resembles much our sweet clover blossoms
of the East. The cacti of the West is also a honey-
producing plant.

In gathering honey from these sources the bee uses
its wonderful tongue, the anatomy of which would

- — - - - -

The Harlem Yard of the New York, New Haven and Hartford Railroad.
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They are not the first to puncture a grape, although,
because of their conspicuousness on and about grapes,
they are often blamed for so doing. It is oftener a
bird that first attacks fruit. The bee then seeks honey
through the opening thus made.
Bee-keeping nowadays has resolved
science, and, in many sections of the country, an ex-
tensive industry. There has been a very marked
evolution since the time when bees and honey were
to be found in the woods only. Modern inventions
and genius are to-day assisting both the bee and the
apairist. The annual consumption of honey in the
United States aggregates nearly 125,000,000 pounds.

RAILROAD FREIGHT HANDLING IN NEW YORK CITY.

New York city is the only prominent port in the
world where freight cannot be delivered directly from
the railroad to the ship, or wice wversa. The deep,
broad body of water which surrounds the island of

"itself to a
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road to another. A number of lighterage comparies
have been formed which do the lightering for the
railroads.

Many lines, however, do their own lightering. One
of the best eguipped railroads for this branch of the
work is the New York, New Haven & Hartford Rail-
road. This road does an enormous business in trans-
porting raw material from the West and South into
New England, and in the subsequent return of the
same material manufactured into the finished article.
All this through traffic must be transferred around
Manhattan Island. It is essential, therefore, to the
life of the road that its tugs and floats should be
among the largest and best in the harbor. The com-
pany owns a great number of floats, three of which
are the largest on the river, having a capacity ot
twenty-two cars each. The tugs are also very power-
ful, some of them being fully capable of handling singly
a pair of the twenty-two-car floats. The fast freight.

Upper Jersey City Yard of the Pennsylvania Railroad.
RAILKOAD FREIGHT HANDLING IN NEW YORK CITY.

form an interesting day’s study for any student of
the insect and animal world. The bee has a true
stomach and a honey-stomach. In the honey-stdmach
the nectar is separated from the pollen, the pollen
being cared for by the true stomach. In the study of
the bee’s anatomy it will also be found to possess a
brain and a nervous and a respiratory system. Its
compound eyes are alike wonderful. In comparing
ite ills to those of man it may be noted, for example.
that the bee suffers from paralysis. Remarkable, too,
it is that the bee makes a product which no manu-
facturer can duplicate, at least as far as putting it in
combs and capping it is concerned.

There is a common belief abroad. that when a bee
stings it soon after dies. This nowadays is generally
discredited, though in some instances bees do die
from this cause.

It has been claimed that fruit and bees cannot ex-
ist in the same farmyard, but this is false, a fact
illustrated in one of the accompanying photographs.
Bees are not the enemies of whole and perfect fruit.

Manhattan affords excellent wharves and docking facili-
ties, but at the same time ‘cuts off direct connection
with the railroads. Of the ten trunk lines which de-

liver goods at this harbor, only one enters this city,.

the other nine having their terminals on the Jersey
shore. Thus, the greater portion of the freight.is re-
ceived in Jersey City and shipped from New York,
while - Brooklyn is used as a warehouse in which the
goods are stored. This unique state of affairs has
developed an elaborate system of hghterage and “ﬂoat-
age” peculiar "to this harbor.

In earlier times warehouses were built on. ‘Lhe Jexsey
side of the North River, and frelght was transfe'rred
by lighters to and from plers on the New YOI‘]I“SldP
This system, however was Tteplaced by the- hfesent
one, in which the loaded cars themselves are ferried
over on floats and their contents delivered-to steamer
or wharf without janding the car.. The cars are-thus
transported to Brooklyn also, where the freight they
carry is stored in the warehouses. Another branch
of the work is the transfer of freight from one raik

Lower Jersey City Yard of the Pennsylvania Railroad.

however, is carried by two steamers, “Express” and
“Maryland,” which make the trip down the crowded
East River, around the Battery and across to the
Pennsylvahia yards, a distance of 12 miles, in the ex-
ceedingly short time of 52 minutes. The steamers
are both modern steel vessels, provided with electric
steering gear. The “Maryland” is fittea up with a
fine dining room, for in addition to her freight duties
she carries daily two passenger trains, the Federal
express and the Colonial express. Aside from the
through ‘traffic,c however, local freight forms a large
paf{; ‘of their tonnage. The Berkshire milk arrives at
the Harlem River terminus every night at 10 o’clock,
and the fish train at 1:30 A. M. Of the four yards,

the  one shown in the illustration is situated in the
very heart “of the piano industry, consequently a large

"part of_the freight here handled consists of pianos,

which are shipped daily into New England in great
numbers.

But aside from the subject of lightering, it will be
interesting to look into the method of handling cars,
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preparatory to floating them. The most up-to-date
method of drilling cars is in the use of the gravity
system. This is well illustrated in the two Jersey City
yards of the Pennsylvania Railroad. The tracks which
enter the upper yard are elevated in order to avoid
grade crossings in the city, and this elevation forms the
starting point for an incline which leads down through
both yards to the water front. The incoming freight
trains are halted at the top of this incline, and there
the work of the drilling

engine begins. The en-

Scientific American

THE BAKER ELECTRIC RACING AUTOMOBILE.

An apparent confirmation of the old superstition that
accidents occur in threes is to be found in the fact
that within the past month there have occurred an
explosion on the submarine boat ‘“Fulton,” the de-
struction in mid air of the airship ‘“Pax,” and the
demolishment during a speed trial of the Baker electric
racer, illustrations of which we give herewith. By
these three accidents, submarine navigation, aerial

419

charges necessary to attain high speeds. The cells
were assembled in eight crates, six of which contain_ed
five cells, and the other two, four and six respectively.
Two five-cell crates were placed longitudinally of the
vehicle at the front end, one being on each side of
the inclined steering post; three were placed at the
back and sides of the operators’ seats, in the shape of
the letter U; and the remaining three were set trans-
versely, one between the motor and the rear axle,
and two behind the latter.

The machine was steered

gine and a “poling” car
connected to it run on
a track parallel and ad-
jacent to the freight train.
The poling car is a flat
car on which a lever or
“pole” is mounted. The
pole is arranged to swing
laterally, and is under the
control of a conductor,
who rides on the car. The
conductor, who has a list
of the cars and the desti-
nation of each, guides the
pole against them consecu-
tively, whereby they are
given a start down the in-
cline. Each car is con-
trolled by a brakeman, or
“rough rider,” as he is
called, who receives his
instructions from the conductor, and who, by certain
gesticulations and signals, makes known to the
switchmen along his course- which pier he is bound
for.

A large portion of the upper yard is occupied by
the coal traffic. The modern large, steel gondolas are
too heavy to be carried loaded beyond tidewater. They
are consequently run out on the Berwin-White pier
shown in one of our illustrations, and their contents
dumped into barges or lighters, which convey the coal
to its proper destination. These two yards, however,
are insufficient for the immense freight traffic of the
Pennsylvania Railroad. A large yard nearly two miles
long is situated on the Jersey Meadows near Newark,
and here also the gravity system is used.

The grain trade forms a large part of New York
city’s freight trafficc. One of our views shows the
Erie grain elevator at Jersey City. Cars loaded
with grain are run into the elevator and unloaded,
their contents being weighed and placed in bins
according to grade. The consignee is then notified
of the arrival of his grain, and, at his order, the
railroad company lighters it free of charge to any
vessel or delivery point in the harbor.

An interesting feature of the Erie freight traffic is
the fruit auction carried on daily in their New York
depot. The Erie Railroad makes a specialty of Cali-
fornia fruit, bringing in oranges and grape fruit in
great quantities during the winter, and in the summer-
time plums, peaches, grapes, etc. In order to increase
this business, the company providés an auction room
where the fruit is auctioned off to jobbers and owners
of fruit stands. Thus in certain seasons an average of
thirty carloads are disposed of daily.

It would be impossible to give a detailed description
of every trunk line entering the city, and its indi-
vidual capacity and method of handling freight. This
article is designed to give the reader merely a general
idea of a subject which,
though very interesting,
is nevertheless too little
known by the general
public.

o

The pension roll at the
end of the last fiscal year
included more names by
4,206 than at the corre-
sponding date the year
before, says Bradstneet’s.
The list inecluded 907,735
names on July 1 last.
There were added to the
rolls during the year the
names of 44,225 new pen-
sioners, while those of
3,567 were renewed and
restored. In all, 43,586
names were dropped, of
which 38,152 were in con-
sequence of death. As a
result of the war with Spain 5,604 names were added.
The total amount disbursed was $131,568,216. At
tention is directed by Com. Evans to the unsatisfac-
tory circumstances attending the medical and legal ad-
judication of claims for pensions, and he makes some
recommendations looking toward improvement which
are deserving of consideration. One feature of the
proposed plan is the constitution of traveling medical
examining boards not affected by local interests.

ELECTRIC RACING AUTOMOBILE BEFORE THE WRECK.

navigation, and the new method of locomotion on the
earth’s surface have each received a blow from which
they will not soon recover. Of the last two accidents
is this especially true, since each of them caused the
death of two persons. In the case of the airship, the
daring aeronaut and his helper were killed, while the
automobile accident resulted in the death of two on-
lookers and the serious injury of half a dozen others.

The Baker machine is the second electric racer of
peculiar construction that has attempted to make a
record on a straightaway mile course within a year.
A machine constructed by Mr. A. L. Riker, and at the
time illustrated in these columns, made a record of a
mile in 1 minute 3 seconds at the Automobile Club of

Diagram Showing Course of Automobile Just Before the Accident.

America’s speed trials on the Coney Island Boulevard
last fall. Mr. W. C. Baker, another pioneer in the
electric vehicle field, and a skilled mechanic and elec-
trician, constructed a second racer for the Automobile
Club’s speed trials on Staten Island, with the hope
of making a new record. The machine was built on
much the same lines as the Riker racer. It consisted
of a stout angle iron frame, tapered inward slightly
at both ends, with two low seats for the occupants in
the ‘center. A single electric motor behind the -two
men was geared by two chains to spring-mounted
sprockets on the rear axle, to which were also fastened
the band-brake drums. The frame was mounted on
four 36-inch wire wheels with wood rims and 3-inch

AFTER THE WRECK. o

pneumatic tires. The wheels and axles were suf-
ficiently heavy and substantial to carry the 3,000
pounds of weight in the motor, batteries and control-
ling apparatus under ordinary running conditions.
That two of them survived the strains of the accident
speaks well for their staunchness.

The electricity to run the racer was frrnished by
40 cells of Gould light-weight, lead-zinc accumulators,
capable of giving for a short time the heavy dis-
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by a T-inch hand wheel
mounted on an inclined
steering pillar, at the other
end of which was a 4 or
5-inch drum. Three 3-16-
inch transverse wire cables
were wound once around
this drum and had their
ends fastened to horizontal
bolts that passed through
holes in two vertical up-
rights on the rod connect-
ing the steering-head arms.
The bolts were pressed out-
wardly by small, stiff
springs, which were in-
tended to keep the cables
taut enough to properly
steer the wheels.

Mr. Baker covered his
racer with a light, tor-
pedo-shaped superstructure of wood and black cen-
vas, which completely hid the occupants of the car,
who saw to steer through a small - isinglass window.
In order to minimize air resistance, even the wheels
were covered with similar canvas or oil cloth.

The mile trials with the gasoline and steam ma-
chines had all been run off, and the latter were lined
up for the kilometer speed tests, when the electric racer
was started. The machine covered the kilometer, or
the first six-tenths of a mile in 36 seconds, and was
rapidly accelerating its speed. After making the one
slight turn in the road which was just beyond the kilo-
meter point, it was seen to swerve out to the opposite
side. It then. crossed the road again, reaching the
opposite side near the hospital tent, after which
it again swerved to the right and struck the trol-
ley tracks. This caused it to bounce up in the air
so much that apparently all four wheels left the
ground. When they touched again the powerful
band brakes had been applied, one of them prob-
ably tighter than the other, for the machine
skidded and whirled sharply around, smashing
broadside on into the crowd of spectators. It
stopped in the position shown in the diagram, with
its nose pointing in the direction from which it
had come. The body was knocked off, but the two
operators stepped out unhurt. The two outer wheels
were demolished, but the inner omnes, as will be
seen from the photograph, were not damaged. This
would indicate that the tremendous momentum the
vehicle had attained threw it upon its two outer wheels
as it whirled around.

" The accident seems to have been due to two causes.
First, the roadbed was not smooth enough for the
speeds that were attempted, and second, the steering
gear of the racer was not as positive as it should have
been.

The Automobile Club of America has decided to
hold no more road speed
tests of automobiles in the
future, and it is to be
hoped that the energies of
its members will be de-
voted to the development
of pleasure and commercial
automobilism with the
same zest that they have
shown in developing and
patronizing the racing ve-
hicles.

Prof. J. C. Bose read a
paper at a meeting of the
Linnean Society, on elec-
tric response in ordinary
plants under mechanical
stimulus, and performed a
series of experiments
showing electric response
for certain portions of the
: plant organism, which
‘proved that as regards fatigue, behavior at high and
low temperatures, the effects produced by poisons and
an®sthetics;, the responses are identical with those
hitherto held to be characteristic of muscle and nerve
and of the sensitive plants. He drew the final con-
clusion that the underlying phenomena of life are the
same in both animals and plants, and that the elee-
trical responses which he had demonstrated are but
the common physiological expression of these.
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SOME RECENTLY PATENTED NOVELTIES.

NEwW SoLDERING IRON.—The tool here illustrated con-
tains at its soldering end a reservoir of molten solder,
which may be fed out at the option of the workman.
The feeding device consists essentially of a plunger
operated by a bellcrank against the tension of a coil
spring. The plunger is mounted on a sleeve, through
which passes an adjusting rod, threaded at the rear in

NEW SOLDERING IRON.

a stationary portion of the tool. A pin is connected
to the other end of this rod by a knuckle-joint, and
extends into the outlet opening of the solder reservoir.
The amount of fiow can be regulated by turning the
adjusting rod, thus withdrawing or inserting the pin
into the outlet opening. To fill the reservoir remove
the plug at the ton of the chamber, operate the adjust-
ing rod to close wue outlet, and then the solder may be
woured into the reservoir through the cup-shaped inlet
without fear of leakage.

FeEp Bac.—At last the poor truck horse can eat his
noon meal in peace. Mr. George Dale, of New York

A NEW FEED BAG.

city, who has doubtless often observed the frantic
efforts of a horse to reach the oats in his feed bag, is
the inventor of a device which automatically regulates
the supply of feed to the animal and brings the proper
amount always within its reach.

A portion of the feed bag is partitioned off, and
serves as a magazine for storing the feed. The oats
are fed from this magazine by an escapment operated
by the animal’s jaw while chewing. A release bar is

COIN-CONTROLLED HAIR BRUSH,

Scientific American

held by a spring against the lower jaw of the horse,
and swings on straps at each side of the bag. Connec-
tion is made between this rod and a shutter, which, at
every motion of the jaw, moves back and forth over
an opening in the fioor of the magazine and delivers a
small quantity of feed to the animal. Means are pro-
vided for regulating the fiow of the feed.

This arrangement compels the horse to eat slowly
and prevents waste; for having a constant supply of
food within reach the animal will not toss its head in
an effort to catch the food “on the fiy.”

CoIN-OPERATED HAIR-BRUSH.—A very novel idea has
just been produced by Mr. Clarence M. Stiner, of New
York city. He has designed a brush for use in public
places=such as toilet rooms in public houses, railway
cars, etc.~~which at any time may be operated at a
nominal expense to present a fresh, clean set of
bristles for the userl- As shown in the diagramthe
bristles are radially attached to hubs forming Wheéls,
and the wheels are connected by a gearing. On the

handle portion of the hair-brush is a mechanism for

rotating the brush wheels. This mechanism can be
started only on the insertion of a coinfand its operation
is as follows:
until arrested by a small detent at the bottom of the
coin slot. The operator then depresses a thumb-lever
until its inner end engages the coin and presses it into
frictional engagement with the main lever. On the
end of the main lever is a pawl which engages the gear
teeth on the nearest brush wheel. Depression of the
levers results in a partial rotation of the bristles, and
the coin chute is depressed sufficiently to clear the
detent referred to above. On release of the levers the
coin is free to drop into a receptacle within the brush
handle and the mechanism assumes its normal arrange-
ment of parts.

-+ 0>

PLANTER.

A very simple device is here shown which may be
used for transplanting, inserting, and removing plants
from the ground; also for inserting fertilizer with the
plants or at the sides of the plant roots. The device
consists of two ‘jaws pivoted together and forming
when closed a continuous round body tapering to a

A HANDY LITTLE PLANTER.

point and, therefore, adapted to be easily inserted in
the ground. The handles which extend upward from
each jaw are bent at right angles to the body and may
be easily grasped in a single hand. Springs secured to
these handles hold the jaws normally in closed position.

In using this device the plants may be placed therein
when the planter is closed, and then after forcing the
device into the ground the jaws are spread apart by
pressure on the handles. Upon withdrawing the
planter the plant will be left in the ground. It is obvi-
ous that at’the same time of inserting a plant a fertil-
izer may be also inserted, or fertilizer alone may be
inserted at the side of a plant or its roots. While
other devices for this purpose have heretofore been
made, they are usually much larger, being designed to
be operated by two hands and requiring foot power for
forcing them into the ground. This planter, on the
contrary, is of convenient size for small plants and
may be very conveniently carried about and easily
operated. Mr. John J. Olinger, of 145 West 20th Street,
New York city, has recently received a patent for this
invention.

-4 P
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The most up-to-date thing in the way of street
sprinklers is in use on the streets of Colorado Springs,
Col. Here there is necessity for sprinkling the streets
all the year round, and as the avenues are all un-
usually wide the proposition has always been a diffi-
cult one and a matter of serious expense. An electrical
sprinkler has been recently put to work and its per-
formances seem marvelous as compared with the ma-
chines which are more or less familiar to all. The use
of the arm on one side of 'the machine is dispensed
with entirely and the water is thrown from both sides
at one time, and by the use of an electrical sprayer
it is not only broken up into very fine particles but is
thrown a great distance. The tank capacity is 2,600
gallons, and the vehicle is propelled by two 60 horse
power motors. The sprinkling heads are in the center
of the car on each side, and the water is forced from
these by two individual force pumps operated by a 30
horse power motor and a street 120 feet wide can be
watered from curb to curb. The amount of water
thrown and the distance 'is under complete control
at all times.

‘When the coin is inserted it falls freely.
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UTILIZING THE TUBE SPACE IN BICYCLE FRAMES.

Notwithstanding the hundreds of inventions on bi-
cycles and their accessories in the past, there seems
to be but little interruption in the present issue of bi-
cycle patents. A new idea has evidently taken hold
of the inventors, for noticeable among the latest im-
provements are an increasing number of devices for
utilizing the chambers contained within the tube frame.

Our readers may possibly remember an article which
appeared in our columns a few months ago, describing
a bicycle lamp which burned gas generated within the
hollow handle bars. We illustrate here a match safe
which can also be put within this same space. The
match safe is the invention of Mr. J. L. Held, of Bridge-
port, Conn., and comprises a tube which, at one end, is
integral with a cap piece threaded onto the handle
bar, and at the other end is closed by a suitable cover.

THE HANDLE-BAR MATCH-BOX.

Matches can thus be securely kept and protected from
the weather.

Two inventors in Canada make use of the seat-post
of & bicycle for carrying tools, repair materials, etc.
The receptacles consist of cylinders closed at their
outer ends and held within the seat-post tubes by
spring latches. In our illustration we show the horiz-
ontal receptacle as containing a bicycle pump, and in

THE CENTER BRACE USED AS A TOOL RECEPTACLE.

the upright chamber is a wrench and various repair
materials.

Three Minneapolis inventors have hit on the novel
scheme of inserting a piston into the upright tube
which holds the saddle-post, thus forming a bicycle
pump. In the first place, a rubber plug is tightly
pressed into the lower part of the tube, in order to
close it and serve incidentally as a cushion when en-
gaged by the piston rod. Immediately above this plug
is the nipple, to which is attached a rubber hose of
sufficient length to reach the charging nipple of either
tire. The upper end of the piston-rod projects from
the top of the seat-post and is bent to form a handle.
The advantages of this arrangement are obvious. The
pump is-always at hand when needed, and out of the
way when not in- use. It is larger and more power-
ful than any pump which could be conveniently carried

USING THE CENTER-BRACE AS A PUMP.
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in a tool-bag or in one’s pocket. While pumping, the
operator has both hands free, for the machine forms
the necessary support to the pump.

By

Brief Notes Concerning Patents.

President Louis W. Hill, of the Eastern Minnesota
Railroad, son of James J. Hill, has turned his atten-
tion to the mechanical side of railroading, and asso-
ciated with Max E. R. Toltz, a mechanical engineer
of the Great Northern system, and has taken out a
patent on a combined freight and oil car. It is said
that the Standard Oil Company has agreed to use the
cars of the new type.

We have coin-controlled machines for selling chew-
ing gum, cigars, lead pencils, and candy; machines
which require but the dropping in the slot of a nickel
to enable one to listen to the latest “coon” songs; and
machines that embody in their construction a city
directory which can be opened by the dropping of a
cent in the ever-present slot. In a word, the name of
the ‘“coin-controlled” machine is legion. The latest
addition to the list is a coin-controlled newspaper-vend-
ing machine, which is the invention of Albert D. Smith,
of St. Louis, Mo.

Lord Kelvin is busily engaged in compiling the
specifications of two new patents. The completion and
patenting of these devices will bring the number of
patents controlled by the Kelvin syndicate to forty-
nine, a large number of which deal with appliances
which are now regarded as indispensable to the equip-
ment of ships in every country of the world. The
success with which the veteran physicist has exploited
the commercial side of his inventions is shown by the
circumstance that upon the latest warship added to
the Japanese navy there are no less than fourteen
Kelvin appliances.

A new method of treating copper ore has been de-

vised by William J. Knox, of Edgewood Park, Pa.

In the oxidation of an iron-bearing copper matte in
a molten state, in a basic-lined vessel, little or no silica
being present, Mr. Knox has found that there is formed
a highly fusible compound of iron and sulfur—an
oxysulfid of iron. , Air is forced into the matte, thereby
generating heat sufficient to maintain the mass in a
moiten state and causing the formation of iron oxysul-
fid under such conditions that substantially no silicate
of iron is formed. The copper is separated hy pre-
cipitation. The process, it will be observed, is some-
what similar to that of making Bessemer steel.

Prof. Charles Whitney Carmen, who has been con-
nected with a number of Western educational institu-
tions, is the inventor of a new electrical apparatus
for the projection of pictures impressed on an opaque
substance, onto a screen to be viewed by a number of
persons simultaneously. This dispenses with the neces-
city of the special preparation of the lantern slide, as
pictures of all kinds, and objects themselves, coming
within the required dimensions, can be placed in the
machine and shown in enlarged form on the sheet.
This machine was recently shown before the members
of the Chicago Electrical Association for the first time,
and its work was regarded as entirely satisfactory.

Among the new designs in safes, there is one built
especially for use in the offices of street railway com-
panies. The usual method followed in receiving con-
ductors’ receipts is to have them turned over to a
cashier, which necessitates the employment of two
men, so that one will always be on duty, but with
the use of the safe the services of one of these men is
done away with. The safe is always open for the re-
ceipt of the conductor’s bags, but at the same time
its contents are protected from thieves. The safe has
an opening on the top which is covered with a shield
on a hinge and supplied with a handle for the purpose
of raising it. As this is done a tray presents itself
through the hole rising to a point just fiush with the
top of the safe. The conductors’ returns are placed
on this tray and the handle turned down with which
the money passes through the hole inte the interior of
the safe.

A snow plow of extremely novel design has been at
work during the past winter on the Delaware, Lacka-
wanna & Western Railroad. It is supplied with a
turntable device which permits its operation to be
entirely independent of the regular railroad turn-
tables. This is an advantage of no little importance,
for it is often desired to limit the operation of a snow
plow to one particular stretch of country, whereas with
the old style of plow much time would be consumed in
making the many necessary trips to the turntable,
which may be many miles away. A turntable device
is attached to the front of this plow, and when it is
desired to head around and make the return trip the
front of the plow is raised by means of compressed air
cylinders, and then the truck is run back to the center
of the car where there is a bolster with a center bear-
ing to fit the truck and a number of wheels arranged

in a circle to bear on the turntable track. The whole

car is then balanced on this truck and is readily pushed
around by the crew.

‘potential currents which occasionally
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Legal Notes.

POTENTIAL DISCHARGER INFRINGEMENT.—On October
21, 1890, Anthony C. White obtained a patent for a po-
tential discharger, which was later acquired by the
Western Electric Company. The device patented
consisted of an upper conducting-plate of carbon, elec-
trically connected with the line to be protected, and
provided with a perforation in its lower surface filled
with a plug of some easily fusible alloy; a lower con-
ducting plate of carbon electrically connected with
the earth by wire; and a thin, dielectric, mica parti-
tion slotted in the middle opposite. the fusible block
and securely fastened between and in contact with
the plate. The purpose of this combination is to
protect‘telephon‘e apparatus used in connection with
electric currents and liable to be injured by high
intrude upon
telephone and telegraph wires. The Kinloch Tele-
phone Company made a device consisting of two plates
of the same character electrically connected and used
in the same way as the conducting plates of White—
a silk dielectric partition between them; and two
leaden poles or shot secured by wax, one in a perfora-
tion in the inner surface of the upper plate, and the
other in a hole in the inner surface of the lower
plate. The company was
Electric Company for infringement. The primary
court found that there was infringement. On appeal
the Kinloch Company claimed that they did not use
“easily fusible material,” but leaden poles or shot
which cannot be readily fused; and that, when atten-
tion is given to the parts which really do the work,
the Kinloch device does not perform its function in the
same way as the White device. The wax of the fusible
material is not essential to the operation of the com-
bination, but is a mere means of holding the parts of
the device together; while the fusible material of
White’s is indispensable. The court found that a
patentee who has made a definite claim has thereby
disclaimed and abandoned to the public all other com-
binations and improvements that are not mere imita-
tions of his own inventions; but that when he se-
cures a patent for a new combination, he thereby
necessarily claims and secures a patent for every me-
chanical equivalent of that combination, betause in
the light of the patent law, every mechanical equiva-
len of the device is the same thing as the device itself.
I+ was here held that the wax or other fusible ma-
terial which is held in perforations in the faces of
the conducting plates until released by the heat of an
arc between them, so that they are caused to run
down between the plates and form a conducting link,
are mechanical equivalents of White’s fusible mass or
plug, when they are used in a potential discharger for
the same purpose and when they perform the same
function.

CoMBINATIONS OF Orp ELEMENTS.—The Western
Electric Company has won still another action against
the Kinloch Telephone Company; this time for the
infringement of letters patent granted to John A.
Seeley for an improvement in grouping steering-jacks
and annunciators for multiple switchboards. Seeley’s
improvement relates entirely to the placing and group-
ing of switches or jacks and annunciators in a mul-
tiple switchboard system. When Seeley made his in-
vention the annunciator commonly used was a shut-
ter hinged at its lower edge, which shutter dropped
and disclosed the subscriber’s number when he took
his telephone-receiver from its hook. Seeley’s switch-
board was divided into sections, each of which con-
tained all the line-jacks of all the subscribers served
by the entire board of annunciators, and steering-jacks
of about two hundred of the subscribers. Before the
Seeley invention, the line-jacks on a multiple switch-
board performed the function of his steering-jacks.
The essence of his invention was the convenient and
uniform grouping of the annunciators and their cor-
responding steering-jacks relatively to each other. His
invention was directed to the improvement of the ser-
vice on a multiple switchboard to enable one operator
to render more speedily and efficiently all the ser-
vice required by the subscribers entrusted to her care.
The combination was useful. It was immediately
widely applied. While this fact is insufficient in itself
to sustain a patent where the machine or combination
is clearly without novelty, yet where the question of
novelty is fairly open under the law, the fact that a
patented device and combination has displaced others
which had previously been used to perform its function,
and has gone into immediate and general use, is per-
suasive evidence that it involved invention.

The defendants, instead of placing all the line-jacks
of all their subscribers on the same multiple switch-
board, divided their subscribers into four equal parts
or divisions, called divisions A, B, C and D. All the
annunciators and all the steering-jacks of all the
lines of the  Kinloch Company are distributed in

sued by the Waestern-
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corresponding groups upon the sections of each of
the four boards, so that each group of annunciators
and its corresponding group of steering jacks occupy
the same uniform relative position to one another on
each section of each of the boards. The court said
that this uniform grouping is the principle of Seeley’s
invention. The essence of Seeley’s invention is the
uniform correspondence and relative position of all and
not of a part of the members of groups of annunciators
and steering-jacks, so that, given a place in a group
of steering-jacks corresponding with an annunciator in
one group of annunciators, every steering-jack -cor-
responding with an annunciator in the same place in

" the other groups, will be found in the same relative

position in every corresponding group of steering-
jacks. This uniform correspondence in the relative
positions of the groups and the members of which
they are composed, the defendants preserved.

OMISSION OF AN ELEMENT IN COMBINATION.—A most
unusual situation was presented in the case of the
American School Furniture Company vs. J. N. Sauder
Company (113 Fed. Rep. 576) for the consideration of
the Circuit Court of the Eastern District of New York.
Although the complainants charged the infringemeut
of a patent, the defendants admitted that the patent
was for a useful invention and that it had not been
anticipated, contrary to the customary practice in
patent litigation. The only issue was infringement;
and even upon this point the defendants took no testi-
mony, relying wholly upon the alleged weakness of the
plaintiff’s case. The Court found on examination of
the evidence that the defendant’s course was justified
and that the charge of infringement was not made out.

The patent in the suit, in the opinion of the court,
is in no sense a primary patent. It covers. improve-
ments in adjustable school desks and seats, and con-
sists, says Judge McPherson, in the c@)mbination of
old elements. The defendants omitted ene of the ele-
ments of a combination forming the subject of certain
claims, and had substituted no equivalent. It has
been held time and time again that nothing in the
law of patents is more firmly settled than the rule that
a claim for a combination is not infri-ged if any one
of the described or specified elements be-omitted with-
out the substitution of anything equivalent thereto.
In the present case the Court followed this well-estab-
lished rule and dismissed the complainant’s bill.

UNFAIR CoMPETITION.—The liability of corporations
for torts in pursuance of an alleged conspiracy to ruin
the business of a competitor was the subject discussed
in an unfair business competition case (West Virginia
Transportation Company vs. Standard Oil Company, 40
S. E. Reporter, 591) in which an opinion was recently
handed down by the West Virginia Court of Appeals.
It was held that one may, without-liability, in fur-
therance of his own interest in the competition of busi-
ness, establish any business in competition with an-
other and may induce customers of that other to with-
draw their patronage in order to obtain the business
for himself, although it injure, and is intended to in-
jure, the other person’s business, provided there is no
contract between such other person and the customers.
The motive of the person so doing, though malicious, is
not material, if his acts are lawful. The-.court cites
the case of the farmer who dug a hole, cutting off un-
derground water which used to percolate and ooze
through lands of a neighbor. It was held that the
farmer was not liable, though he did the act with
malice, for he had the right to use his land as he
pleased

WESTINGHOUSE AIR-BRAKE IN CoURT.—The Boyden
patent, 481,134, owned by the Westinghouse Air Brake
Company, has again come up for consideration in a
United States Court. The patent in question formed
the subject of a most hotly contested litigation decided
before the Supreme Court, by whom a most careful ex-
amination of the state of the art was made at the time.
The patent, therefore, did not come up again in the
present case (Westinghouse Air Brake Company vs.
Christensen Engineering Company, 113 Fed. Rep. 594)
with such presumption of validity only as arises from
its issue by the Patent Office. The decision of the Su-
preme Court in the previous case, expressed with no un-
certain sound, was, therefore, accepted by Judge La-
combe as establishing the position that Boyden was
an independent and meritorious inventor, who solved
with great ingenuity and in the simplest manner the
problem of providing a quick-acting air-brake valve.
The plaintiffs’ motion for preliminary injunction was
sustained.

The Pressed Steel Car Company has secured a Court
order compelling its former chief engineer, John Han-
sen, to assign certain inventions and patents to them.
The company claims that he was paid $10,000 a year
and had contracted to make over all improvements to
them. The patents claimed by the company were se-
cured in 1901,
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RECENTLY PATENTED INVENTIONS.
Electrical Apparatus.

POTENTIAL-REGULATOR.—R. A. PHILIP,
Seattle, Wash. In a constant-potential circuit
for the distribution of electricity it is neces-
sary to keep the average potential of the
different mains as nearly constant as possible.
The customary way of doing this is to select
some particular point which is assumed to he
a fair representative of the average condi-
tion of ‘the circuit and from this point to run
pilot-wires back to an indicating device at the
station. In this invention, however, a group
of pilot wires are used in such a way that
instead of presenting the potential at some
particular point the voltage indicated is pro-
portionate to the average at several points of
the system. This minimizes the liability of the
general potential being injuriously affected by
local disturbances.

TELEPHONE-CIRCUIT.—G. E. GOODHEAD,
Winchester, Ill. The circuit is so arranged as
to practically prevent a party at an interme-
diate station from hearing the conversation
between parties at other instruments. By a
simple arrangement the released receiver-hook
automatically changes the circuit, cutting out
the instrument on the line in a direction op-
posite to central and forming the circuit from
the ground through the telephone box to the
central.

COLLECTION-RECORDING MECHANISM.
—G. F. DE Groor and .1. L. THOMPSON, Mor-
ristown, N. J. The device provides for re-
cording at a post-office the collection of mail
matter from the street boxes. The mechanism
is electrically controlled and operates upon
the opening of a letter-box to record on a
strip of paper the number of the collector, the
number of the box, and the date and hour of
collection. Provision is made for locking and
releasing the letter-box door at stated inter-
vals.

Engineering Improvements.

SPARKING PLUG.—C. A. MEzGER, Brook-
lyn, N. Y. This sparkling plug is so arranged
as to prevent sooty formations within the cylin-
der of an internal combustion engine from
accumulating around the sparkling points in
such manner as to short-circuit the igniter.
The parts are so arranged that the current
would have to make a long path through the
soot in order to effect a short circuit, which,
owing to the poor conducting qualities of the
soot, would be practically impossible.

Machines and. Mechanical Devices.

CIGARETTE-MACHINE.—J. C. HANSEN-
ELLEHAMMER, Istedgade 99, Copenhagen, Den-
mark. This invention affords a new device
for filling the cigarette tubes in a cigarette-
machine with tobacco. The filling is effected
by screwing into the cylinder a thin, screw-
shaped wire, then by means of this wire in-
troducing the tobacco-cylinder into the paper
tube, and finally unscrewing said wire from
the completed cigarette. The movement of the
device is capable of such adjustment that
the wire may be introduced even in finely cut
tobacco without in any way damaging the
tobacco-cylinder.

BURGLAR-ALARM FOR SAFES.—I. J.
EMORY, Waverly, Ohio. Means are provided
for automatically sounding an alarm when any
unauthorized person approaches the safe with
the cbject of surreptitiously opening the same.
A protected passageway to the door of the safe
is provided, Also means for holding the devices
inoperative during business hours, or when
the alarm-actuating mechanism is to be set in
condition for service.

XYLOPHONE-PLAYER.—F. R. GOOLMAN,
Binghamton, N. Y. The purpose of the in-
vention is to provide a mechanism for playing
on xlyophones which may be relied upon to
perform the functions for which it is intended.
In order “to play a xlyophone properly it is
necessary to strike the bars of the instru-
ment one stroke for short notes, and a succes-
sion of strokes for sustained notes. This mech-
anism is so constructed that such results will
be invariably obtained when required.

TOOL-HOLDER.—C. F. PRESTON, Chicago,
Ill. This tool-holder is especially designed for
use in lathes, planers, and other metal-working
machines. It is arranged to adjustably hold a
cutting tool with an even bearing on the top
and bottom to ‘prevent undue vibration and
render the tool as solid as an ordinary forged-
steel tool. The tool is held without the use of
set screws or other objectionable projections.

Railway Contrivances.

PROCESS OF RECONSTRUCTING RAIL-
ROAD-RAILS.—V. T. LyNcH Chicago, Il
This invention enables the ordinary flanged
rail to be cheaply transformed into a grooved
rail without taking it up from the tracks.
The edge of the flange is first swaged or up-
set, and metal is then run into a mold which
extends along the flange of the rail and into
which the flange projects, so that when the
mold is removed the rail is left with a second
tread running alongside the ball of the rail
and forming a groove therein.

Vehicles and Their Accessories.
VEHICLE-BODY.—J. E. and C. B. BrowN,
Bradford, Pa. The invention provides an im-
proved construction for a vehicle-body which

is adapted to greatly strengthen the body
where the parts are secured together, and also
dispenses with the use of screws and short
plugs usually employed for the attachment of
parts of the body, which frequently become
loose or produce defacement of the finished
exterior of the body. ‘

WAGON-BODY.—J. W. FINcH, Leland, Miss.
The invention relates to improvements in sep-
arable wagon bodies. The body consists of two
parts which can be readily and with ease
taken apart by one person, leaving the bot-
tom resting on a running gear; thus adapting
the vehicle to purposes where a box-like body
could not be used to the same advantage.

DUMPING * VEHICLE.—H. F. SHEPARD,
Brooklyn, N. Y. Mr. Shepard has invented a
dumping-wagon which is provided with an in-
clined bed-frame down which, when .released,
the body will slide by gravity to dumping po-
sition. A simple means is provided for re-
leasing the tail-board from the body while
dumping.

HORSE-HOPPLE.—M. KLEIN, Denver,” Colo.
This device, which is of simple construction,
is designed to be carried by a horse and forms
an effective means by which a horse may be
instantly stopped or checked should he at-
tempt to run away when used in harness or
under saddle. The hopple may also be used
as a hitching device so as to hitch a horse
without the use of a hitching-post or weights.

Miscellaneous Inventions.

SLEEVE-HOLDER. — H. G. CARPENTER,
Westbend, Iowa. The sleeve-holder is in the
form of a spring-band or clasp for preventing
sleeves of shirts, coats, or other light gar-
ments from slipping on the arm of the wearer.
The edges of the band are provided with a
series of notches which catch and hold the
shirt more securely than would be practicable
with a band having smooth edges.

COVER FOR TUMBLERS OR OTHER VES-
SELS.—F. L. JoBsoN, Richmond, Va. The
object of this invention is to provide a simple
and effective cover for cups, goblets, tumblers,
etc.,, which will effectually cover the same, and
prevent ingress of air, odors, dust, germs, in-
sects, etc.,, and which at the same time serves
the purpose of a spoon-holder.

ARMOR.—J. J. PiNDAK, Chicago, Ill. Mr.
Pindak has invented an improved armor for
the sides of war vessels, turrets, and other
devices to be protected against projectiles.
The armor is of such construction as to be
readily applied or removed and is so arranged
as to break the force of’ the projectile and
distribute the impact over a large area.

STIRRUP.—-W. H. AuGHEY and W. CLIFTON,
Billings, Mont. The stirrup permits a quick
and convenient change adjustment whereby it
may be raised or lowered to suit different
riders and also be readily adjusted to throw
the weight imposed upon it either upon the
ankles of the rider or away from them.

BASKET HANDL'.—M. TUckKER, Brocton,
N. Y. The invention relates to a handle for
baskets, particularly those used for grapes
and like food, which not only serves as a means
for carrying the basket, but also as a clamp
for holding the top in place.

NON-REFILLABLE BOTTLE.—J. ZANGEL,
Battlecreek, Mich. The neck of the bottle is
provided with a casing having a valve. A
spring normally holds the valve closed, and a
weighted ball having flexible connection with
the valve is employed to open the same on
tilting the bottle.

RUBBER BOOT OR SHOB.—J. L. PERRY,
Auburn, R. I. The heel portion is strengthened
or re-enforced to such an extent as to prevent
the bending down, and doubling up, and the
consequent breaking of the heel back, as so
frequently happens with rubber boots and
shoes now made.

TOY OR GAME APPARATUS.—C. H. Bux-
TON, Neenah, Wis. The device not only affords
amusement but also provides practice in digi-
tal dexterity. It involves two round rods;
hinged together and so arranged that upon
certain manipulation the ball may be caused
to roll up the rods when inclined.

RECOIL PAD FOR GUNS.—J. R. WINTERS,
Clinton, Mo. The invention is an improvement
in recoil pads for guns, and has for an object
to simplify such constructions, to avoid any
substantial length of the stock, and to pro-
vide a novel arrangement of the filling tube
by which the pneumatic pad is filled, as well
as to provide a cover for the pad.

DISPLAY DEVICE.—J. K. OnEY, Hunting-
ton, W. Va. Mr. Oney affords an improvement
in display devices, being in the nature of a
simple construction which can be readily ap-
plied to a window or door frame to support
an arm or bar for carrying a sign or other
indicating means for advertising or like pur-
poses. :

TOBACCO-PIPB.—A. K. BowwMmAN, Pitts-
burg, Pa. The pipe is provided with a woven
tube through which the smoke passes and
which will divide up the smoke into fine
particles to collect from it the suspended
poisonous substances: this will also cool the
smoke. Any liquid that accumulates in the
stem or mouthpiece will be absorbed by pads
provided for that purpose.

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

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 2708.—For manufacturers of motors
rrnmq% to 3¢ horse power.

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

Inquiry No. 2709.—For small refrigerating ma-
chines for household use.

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

Inqgh'y No. 2710.—For dealers in stamped or
pressed wooden mouldings.

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

Inquiry No. 22711.—For colleges in which forestry
is taught by correspondence.

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

Inquiry No. 2712.—For dealers in cold rolled
steel. .

We design and build special and automatic machinery
for all purposes. T'he Amstutz-Osborn Company, Cleve-
land, Ohijo.

Inquiry No. 2713.—For dealers in band steel and
who are engaged in tempering small light springs.

Inventions developed and perfected. Designing and
machine work. Garvin Machine Co., 149 Varick, cor.
Spring Sts., N. Y.

m:quh'y No. 2714.—For makers of power cider
mills.

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

Inquiry No. 2715.—For machinery
road-beds for steam railway construction.

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

Inquiry No. 2716.—For manufacturers of alumi-
nium trade checks.

for grading

IDEAS DEVELOPED.—Designing, draughting machine
work for inventors and others. Charles E. Hadley, 584
Hudson Street, New York.

Inquiry No. 271%7.—For stamping machi
door plates, marks, etc. ping achines for

Designers and builders of automatic and special

‘machines of all kinds. Inventions perfected. The W.

A. Wilson Machine Company, Rochester, N. Y.

Inquiry No. 271X.—For manufact
break sparkers for gasoline engines.n urers of hammer
The best book for electricians and beginners in elec-
tricity is * Experimental Science,” by Geo. M. Hopkins.
By mail, ¢4. Munn & Co., publishers, 361 Broadway, N. Y.
Inquiry No. 2719.—For d
for baby Chreye 19 r dealers in rubber tires
PATENT FOR SALE.—Setting instrument patented
March 18,1902. Every machinist needs one. Used for
different purposes. send for circular. Morris Chamber-
lain, Bartley, N. J.
Inquiry No. 2720.—For fact
i ingurated rer oo manufacturers or dealers
I~ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

Inquiry No. 2'7:21.—For dealers in lant with
roun gloges. burning acetylene gas. anterns

Inquiry No. 2922.—For deal i 8
run iy batt(-?ry. ealers in electric fans

Inquiry No. 2723.—For th
Ropaoiry No Co? 3 or the present address of the

Tnquiry No. 2724.—For dealers in up-to-date ti
extinguishers, hand grenades, etc. ° e

Inquiry No. 2%925.—For makers of hardware suit-
able 1or the manufacture of screen doors and windows.

a:{%’é‘:}'gyplgt’}bf”%‘_l‘” la narfrow-gage locnmotive
eum or gasoline fo
wharf 42 inches wide. gasolt T useon a wooden

Inquiry No, 27297.—For dealers in general theatri-

cal goods and suppli « -up,” -
tumes, etc. pplies for such as “ make-up,” cos

Inguiry P —

glass tubes.No' 2728.—For manufacturers of small
Inquiry No. 2729.—For manufacturers of spring

motors.

Jnquiry No. 2930.—For hand or treadl
cigarette-making machines. e power

Inquiry No. 2731.—For dealers in novelties.

Ingquiry No. 2732.—For addresses of philatelical
Ralggl;;c ;)'ublished in United States, Cnnads.pand South

Inquiry No. ¢ — .
bicyels tir!;s. 0. 2733.—For makers

Inquiry No. '2734.—For manufacturers of invalid
chairs, ete.

Inquiry No. 2735.—For manufacturers of cellu-
loid a.nd xylonite suitable for knife handles, etec.

Inquiry No. 2736.—For dealers in rolled gold
wire. -

) nqllh'Y No. 2737.—For manufacturers of steam
riding galleries.

Inquiry No. 2'738.—For machinery for makin,
brackets a‘;ld pins ?ortelephone lines. v &

Inquiry No. 2739.—For the firms who make the
{elt covering for the United States government can-
eens.

of solid rubber

Inquiry No, 27940.—For manufacturers of plates
of aluminium.

Inguiry No. 2741.—-For machinery for making
horn combs.

Inquiry No. 2742.—For dealers in granula:ed cop-
per or machinery for making the same.

Inquiry No. 2743.—For a cheap ice-making ma-
chine for household use.

Inquiry No. 2744.--For manufacturers of acety-
lene gas generators.

Inquiry No. 2745.—For
tubes, etc.

Tnquiry No. 2746.—For makers of solid, rustproof
harness metals, dashboards, etc.

Inquiry No, 2'747.—For makers of hollow copper
or-brass wire.

1nquiry No. 2748.—For machinery for copying
the flat surface ot a clarinet moqthpiece.

manufacturers of ear

Inquiry No. 2749.—For makers of paper rims or
tires for placing overiron wheels.,

Inquiry No. 2750.—For makers of electric motors.

Inquiry No. 2751.—For manufacturers of port-
able ‘l'amps burning kerosene.

Inquiry No. 2'732.—For makers of broom machin-
ery.

Inquiry Ne, 2753.—For manufacturers of marine
pipeboilers for iunches.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were lssued
for the Week Ending
June 3, 1902,
AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.

Acids, making alkyl ethers of cinchona alka-
loid carbonic, H. Thron.............
Air brake apparatus, W. L. Clark.......... 7
Air brake coupling, automatic, C. H. Seitz..
Air brake system, continuous automatic, E.
. GoSSe..........iilen eeeeee 701,327 701,328
Air for cooling and moistening same, treat-
ing, W. P. Rice....ccuecuu.s csseenens .. 701,506
Air moistening apparatus, Q. N. Evans.... 701,553
Air ship, C. F. A. Klotz............ [ 701,359
Air ship, P. Samorski.........cceceeueeees 701,510
Alarm. See Burglar alarm. Electric alarm.
Amalgamating apparatus, G. F. Jernigan.. 701,346
Applicator, A. Levy
Atomizer, H. Golterman
Automobile safety fuel tank, T. W. Moran.

Axle, vehicle, J. D. King.......ccvonunnen 701,356
Bag fastener, G. M. Buskey.............. 701,53

Baking biscuit cups for ice cream, apparat-
us for, A. Valvona.. ... 701,776
Bale covering, M. Kirshner. 701,576
Bale tie machine, P. Frantz 701,478
Baling press, M. Kirshner 701,575
Baling press, M. Arnold...... 701,785
Balls, making pool, J. H. Matthes........ 01,492
701,495

Basket of textile material, Morris & Staples
Basket, veneer, E. Aber.... .
Bed, spring, S. L. Simpson
Beet topping device, Zuidewind & Van Put-

ten
Bell, electric, H. F. Keil.

Bicycle, G. W. Manson...................:
Bicycle driving mechanism, G. W. Manson.. 701,748
Bicycle handle bar grip, B. F. Wheeler.... 701,437

Bicycle saddle, J. M. Provoost......... . 701,390
Bicycle support, H. M. Faleina........... . 701,696
Boat stopping and holding device, P. M.

MAlONEY +evvevvrnecnnonnncaacansannnns 701,746
Boiler cleaning compound, J. A. Robinson.. 701,508
Boiler repair plug, C. Engelhardt.......... 701,691
Boiler seam or joint, steam, S. M. Vauclain 701,777
Boiler water gage, E. F. Shallow.......... 701,516
Boring apparatus, rotary, W. Pruszkowski.. 701,391
Bottle washer, H. S. Brewington.......... 701,285
Box and fastener, O. O. Clayton.......... 701,797
Box blank printing and scoring machine, F.

MeiSel ...ttt iiiii e 701,493
Brick, silica, Gibson & Wessling.......... 701,708
Bricks, producing silica, Gibson & Wessling. 701,707
Briquet and producing same, E. S. Meade.. 701,365
Broom, E. Robertson..............ccoven 701,395
Broom, brush, G. W. Richardson.......... 701,507
Brush, fountain, Schwartz & Silberman.. 701,402
Bucket dumping apparatus, automatic, T.

N. JONES .cvveecesenncasncnanns 701,812
Buckle, M. J. Griffin............ . 701,561
Buckle, suspender, W. T. Dugger.......... 701,689
Burglar alarm, Erickson & Peterson.. .. 701,552
Burglar alarm, W. H. Moody......c..ecauun 701,753
Butcher’s block scraper, B. I. Plummer.... 701,503
Button and blank therefor, sheet metal, J.

Hafer, Jr ...oceviierinnnnaensenssecnns 701,717
Calclum ecarbid, manufacture of, de Vulitch

& A’OTIOWSKY ceveevenenneranacocannnne 701,650
Calculating machine, W. G. Powell.... . 701,611
Calculating machine, G. F. Harrison...... 701,721
Calendering machine, L. Schreiner......... 701,511
Camera magazine plate holder, J. C. F.

SChAfer t..eeverieesennsnnaseeccesannns 701,400
Camera, photographic, E. D. Bartlett..... 701,786
Can. See Oil or gasolene can.

Can heading machine, A. W. Livingston.... 701,589
Can opener, H. G. Day......ceceeeenne . 701,686
Candle, T. J. Garrigan........... 701,557
Candy cutting machine, J. Smith. 701,635
Car bolster, C. S. Shallenberger... 701,515
Car coupling, H. H. Marshall.... 701,594
Car door, grain, I. L. Edwards. 701,551
Car draw gear, C. Wright ............... )
Car dumping structure, revoluble, E. Ram-

SAY ceeeecteccscesaeratttatastsrasanans 701,764
Car fender, J. D. Hodges.........ccecueeen 701,56
Car, metallic frame box, J. M. Hansen.... 701,’(2?
Car seat, H. S. Ble. ettt erteaaas 01,562
Car side bearing, Susemihl & Torrey 41

Car, tank, C. L. Wilmot

Carbon brush and making same, W. Mills. 701,369
Carbon sorting machine, M. M. Zellers.... 701,453
Card and making same, Jacquard, J. Szcze-

PANIK e iie e 701,775
Carding machine feeding' mechanism, H.

KeIMD otveereecnnsnnessossaccanssannns 701,487
Carpet sweeper, S. J. Reynolds... ... 701,393
Carriage curtain, G. R. Harris... ... 701,337
Cartridge, J. Orcutt............ccceeei.n. 701,763
Catgut ligature and suture and preparing

same, C. E. Parker 701,501
Chair, S. M. Hudson..... . 701,728
Churn, O. A. Dahl .........ciiieieennnnn 701,304
Cigar or cigarette mouthpjece, J. H. Raecke 701,613
Cigar wrapping machines, cutting and past-

ing device for, E. Pisko....... PN 701,388
Circuit breaker, B. P. Rucker.............. 701,621
Cleaner. See Paper cleaner.

Clevis, Chidester & Turk..........coveeeee 701,540
Clip and lap link, combined, P. H. De

Rochemont ....ceveeeeiencecccasasscnes 701,803
Clipper, R. F. erk......oo..ne . 701,653
Clipper, hair, R. E. McKinley.. 701,601
Clipper, mane, J. A. McCollum....... ... 701,371
Clothes drier, H. C. & J. F. Evered...... 701,692
Clothes rack, O. P. Callahan.............. 701,789
Clutech, magnetic, H. W. Buck............ 701,290
Coffee, apparatus for the treatment of, H.

T < 1 . 701,750
Collapsible reel, F. English.........c00uu.e 701,317
Collars, etc., machine for shaping, A. R.

e TS 7:5 4:10) ¢ WA 701,716
Collars, etc., machine for shaping and

smoothing, A. R. Gustafson......... ... 701,715
Concrete column, O. W. Norcross......... 701,377
Concrete, etc., mixing machine for, W. B.

L0782 701,465
Conductors from non-conductors, apparatus

for separating, Swart & Blake........ 701,417
Conduits with rubber in cement or liquid

form, apparatus for "covering flexible,

J. T. Dickey..o.uuiiiiiiiiiiensennnns 701,472
Controller, T. von Zweigbergk.. 701,456
Controlling device, T. P. F 701,701
Conveyers, hanger coupler bearing for screw,

Smith & Mathis...........ccceiiiinnen 701,636
Copper, hardening, Walter & Keiner...... 701,429
Copy holder, J. H. McBride................ 701,599
Copying documents, drawings, etc., appar-

atus for, E. Sinclair.................. 701,409
Copying press, roller, P. H. Yawman...... 701,447
Corkscrew, automatic, R. B. Andros........ 701,791
Corn husker and shredder and ensilage cut-

ter, A. Rosenthal..............cocvuune 701,397
Corn shock loading ‘device, W. A. Tea...... 701,645
Cotton chopper, L. . Wooten....... ... 701,446
Cotton chopper, F. M. & L. E. Sharp...... 701,768
Cotton gin, roller, C. J. McPherson........ 701,814
Counterbalancing the momentum of recipro-

cating elements, means for, M. For-

NEY e e veveeceencocsnacasssscsassancanes 701,477
Cultivator, J. M. Talbert... . 701,419
Cultivator, rotary, J. Scott... . 701,512
Current motor, W. L. Walter... . 701,430
Curtain fastener, A. M. Shauck........ . 701,630
Curtain fixture, Jordan & Egan......... . 701,570
Curtain pole and hanger, H. P. Roberts.... 701,817
Cuspidor, E. L. & W. H. Cadwell........ 701,291
Cyanids, making, G. Ottermann......... .. 701,604
Cycle propelling mechanism, C. Olson.... 701,761
Cycling, construction of courses or tracks,

for, C. H. JONeS.....covtunenerornocns 701,348
Dental apparatus, switch for electromotors

for driving, Schreier & Dumler....... . 701,627
Dental matrix, W. Crenshaw....... eeeesss 701,799
‘Dental tool for -slitting cap crowns, C. J.

ReynoldS .....covvevvennennecnesnnnns . 701,616
Disinfectant powder, making, J. Rother.... 701,820
Disinfectants, making, Kendrick & Dixon.. 701,352

(Continued on page 423)
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i < Foot an Spoke holes in metallic wheel fellies, ma-
Disinfecting device, L. E. Jones............ 701,485 Lightning conductor, F. ‘s} II)\leI;n.......... gg},g{'g _ 6 t L poots d poke iDoles arlling. G H. Bverson. o 701,694
Display rack and d(lveltlSlllg device, - Limb, artificial, I. R. & W. D. IFenner 701,450 ar Screw Cuttiag | Spoke puller, vehicle, C. W. Sleeter... . 701,519
bined, G. D. Snell QOLRIBETIDD; el ClALREL. LCHTSOt et 701,368 " Sprayer, liquid, L. A. Aspinwall,..... ... 701,668
Door check, J. Watts... ... 701,431 Linotype galley, F. D. 1\Ll oL M ands 0 7017335 S rots Spring cushion and its support, W. H. Bates 701,461
Door hungcr, P. G. Minie 701,597 Liquid drawing device,A ‘s’ © andy...... 701,683 Feed a es Stair rod fastener, W. Richards............ 701,394
Dough molding machine, C. N701,6461 Iicom) harness iepeneral L el O“‘m"s'“'.i";e'l' ’ Stamping machine ejecting device, J.
Draft rigging, combined spring and t‘nction, - Looni‘ p};?lk(;e‘:nopemting mec 1.1msm, ’ 701,534 ” FOR FINE, ACCURATE WORK Leffs o . 701,405
. S. Shallenberger................ ,014 . .. < rtin or sto in mecha .
Draw bar uttachmentg w. . Richards. . 701,618 Lubricating device, . ag ;g}’gg&l Send for Catalogue B. Sta Bugus e pp .g .... - 701,287
Draw gear, triple spring, C. Wright . 701,661 LUDI‘}C‘atOI‘, . Igmll:lsld. ----- . S 701745 SENECA FALLS MFG. CO. | gtoam generator, Sharkie & Crawford. . .... 701,403
Drawers, woman’s, IL M. Love...... .. 701,744  Lubricator, ‘H y(l 0"1 vi for connect- ’ 695 Water Street, Steam generator, A. Thompson............ 701,422
Drier. See Clothes drier. Hair drie Sae |(P1achines pacts,) dezible (ev[ﬁg hgr Relchen- : b Seneca Falls, N.Y., U.S. A. | Steam generator regulator, T. Clarkson.... 701,542
Drybig rack, J. I Davi oo I0KE0 1ng (seationaryiof mongvle, 701,615 Steam trap, I Tudor . oLos
orill, E. E. Atkinson...... - - N ’ S olass. binocular. I 2. ‘Berger . X Steamer, wheat, J. Frantz. i 1322
D, heating and veniituting A "W. Biock 701266 | Magnifying gidss’ oosulae el Harier. 0T 8] YA TAEEERS | Stencil, Buker's, L. T. T. Zaiser. 701,662
Dye and making same, brown violet sulfur, Mail bag crane, L. B weetland...... 1 e ‘\0 bteleascope, T C & II. C. White.. 701,526, 701,527
A. Weinberg........ . 701,435 | Malted biscuit and making sau.\e, granular, 701,742 00'_ SUPP“ES Stoker, mechanical, A. F. Nagle............ 701,602
Dye and making Same, red, A g g ‘e of spherical, ) “r’w"”"'—“;gc | Stone, manufacture of artificial sand, IL
Dyeing apparatus, yarn, G, "Wolf ... . 701,4:4;1 Maps, manufacture of sphe 701.340 SEBAS“AN LATHE Coc///vc///\‘/;v;r/o TONZDOI  orrreerrasan s 701,690
Edge finishing machine, S. D. Tripp. - 701,425 S TALSERON ooepedl ek Ly . ™ | Stoppers for bottles, jars, ete., manufactur-
Egg beater, E. L. Weed........... . 701,432 | Margarin, ete., muchmix or kneading 701,473 ing, Rawbon & Bundy...... eeereee.. 701,504
Electric alarm, W. N. Haring.. - 701,566 SASDINE F. 6 My o1 . Stove, B. G. Germer................ 701,325
Electrie ln'ushes, making,’ R. . Laughlm.. 701,363 [ Match safe, W. (Y.- Chmttxsuu . 701,681 Stove. ol SR CCoror, comblned ba |
Electric controller, A. Phillips............ 101608 | Measure, tipe, W. Chesterman. ... . L ueen 1ransits an eve S Smand St ot cqmblned & 701,733
Electric meter, IL Aron........ . 701,280 Meaiunng t}l)e I:Il:efifmoale aces, e 1498 . Stovepipe, A. Clausing . ... . 701,468
Electric meter, C. D. Ilaskins. - 101,388 : y lest %&ldf‘:l‘lé..fC;l'..'Sil;li)illg ’ High Grade Instruments with the Latest improvements. | Stove, vapor, Fink & Andlauer. . .. 701,475
ecte mecoting. rob nglsof"i'il'i-é - Toveos | M5 licepf)d:efﬁ}g o ’ 701,549 | 160 page En- 240 page Math- | Streef sweeper, Palimer & Phelpi. | 701,381
Jlectr sweating robe 3 hilli . »0 . o LDCEHINE .- ccccese. o oBEle - R Sata- 5 . apparatu Or purgin
T R IO Mooy, g D M Butieunt | THE QUEEN | pssdouty | Sosas e, sboeratun for pusiis & B
Elec 1 apparatus, A. Tzaut............. (R ¢ ] _Coles 701,208 | application. plication. Swing, G. S. Kerr.... .. 701,35
Rlectrieal hood or reflector and clamp for thercof, depositing, S. Cowper-Coles N ) g, el 701,372
Il((;,mu-, L. L. Terhune....... EBIEE0 00088 701,421 1\11xmg machines, ete., conveyer for, [\ RIS ENGINEERS' AND DRAF'_rSMEN‘S“S_UPF_'LIES. ggv:?cgﬁngpemrﬂgll::geﬁ]eréh;“sl\&c’Dg‘mg Gasioll. 701796
Eleetrical protector, C. A. Rolfe.......... 701,396 . l)xu}\.e .......... i e T “l“_ ’ UEEN & GU Optical and Scientifie Syringe, ‘hypodermic, J. Ar Billings. .- .r. . 701,671
Electrode, storage battery, J. von Poppen- LT M()lsituel:;gl, enevlop and stamp, 701,441 » Instrument Works, Table. Sea Extension table. Folding tabie.
burg ... oe00000000000 ’396 | Molding machine. J. Stuart. .. .. i 5 . tnut St., Phila. I , R. M. Whyte.......... 701,438
r‘l(lwnmg] fEA R. ()illi]:....f... il G 701,326 \iggm}% x:;acll;;x;edeg Stuart. ;gizzgg 59 Fifth Ave., New York. 1010 Ches , E%’ﬂ?ﬁg “{;’,’i&,ﬁ?ﬁ?% 5 Vuhqﬁet i ol 'glv,‘}*f’
Elliptical frames, machine for olunng, i y fols e anrle 7 ne cabinet, . Sheble. 701,769
E. Sandstrom vee....701,624, 701,625 | Mop holder, A. L. “ﬂson..... ’ 4 ;3}‘32& GAS and GASOLINE E}mg iﬂﬁ&‘,’iilp g el Db Valiqnet 701,850
End board and boot fo combmed, I\Iosqulto bar or canopy sulmplt, P. ung. ... . » Tap for aerated liquids drawmg off, S
€. IBISher™.L, . L oo o, ot 701,320 | Motiﬁn ltmnsmittmg mechanism, variable, J. 701,608 Yot . © 701,452
Engine muffler, steam or other, T. S. Mc- ielsen ........ et ieiaiaes y ¢ B e
gI\nmm 50 OB & P f . l . I‘ 701,496 . Bluﬁ{e fu)rnuco continuous, W. Dicken (re- ok HS},’I ffsatf:’,fgﬂu%gf‘ $§{)e1;:;:§]gagkﬁt ro‘[\[ sz"é;rplﬁxtles, 701,670
Engines, electllc 1gmtel or e\p osmn, 3. dssue) L.o..olllln ST djsioiers 5000 s K N 1 ) 3 o P A s I .. 701,783
| R Y T A 701,695 | Nail machine, wire, Clark & Mayer ;8%;‘%’; ('us{fir(l)dm(%;%seo'lglnekdl- Tnle;lhl:)lrsleﬁcull st M Michaeli 701,596
Envelop, W. A. Dean. . 701,308 | Nasal shield, T. (,ﬂl(!llCO'....:...... _01,3-0{ Il'ec WP . Telephone exchunge,, automatic, N. B
Lqualizer, four horse, 0. & ¥ Zooller. . ... 701,454 1+ Nest for hens, etc., D. V. Miller... . %”],22’4 ot ey SEARTREY Ty e 701,499
Exea\{ult]lng and  loading machine, D. H. 701,593 | %g% l‘igé‘l: BJ ‘}J' Bolen.......... 701,530 The(}sl;ri;':g;:gledco Telephone switeh, 1nte1cnmmumcat1ng Bass- "
Mahoney ..... »995 , K, J. L. 4 ceee 0 =5 e o 701,282
Lxtension table, F. . ceeve.. 701,782 Oar, K. C. MeNeill.. gg}’_:’gg 21 W. ‘s";i‘i'.’.‘;‘.‘;%@i‘d“o - Telofﬁ]tongzsgég;l,l " 7017901
Lyeglasses, F. A. Stevvns . 701,819 : Oar lock, E. F. ty . 70]1_”) s U = Telescope, Smith & 791,520
Eyelet, J. W. Force.......ocvevevevunnnns 701,476 | Oil or gusoleue can, L. I ‘\lmnsxe a 5 701';;3‘1 _— o couf)lmg Milos & Bianchard. 701,367
IFastening for articles of clothing, J. M. . Ordnance 100011_ u[l])d.ldtlls, K. UU}]IC"]'--,- ) F FOR Thread cuttm,}, machine, C. W. Jdmes ...... 701,732
) 01T N 301,315 Packing and dlsp];nymg box, combined, W. i GUNSMITHS. TOOL Ticket delivering device, ok Contectaa!
Feed water heater, F. W. Shupert ceeee. 701,518 Schrader ......c..iiieiiencnrrossenrans "701,‘}84 -MAKERS EXPERI- M. Rordier o, CoVie% o conron o 101,672
Fence construction, J. J. Iicks.. Packing case, G WL PCCE-"‘ L0173 : ’ Tile for roofs, crest, S. D. Noel. 701,376
Fence post, C. L. Tuttle.... Packing device, metallic, F. A. .Iu;ns 5 7(’1,555 'MENTAL & REPAIR e, Laaroots, crest, mmo. Jeel, 701,710
Fence post, Spoore & Raub. o0a0DR00 . I’aglldleF“lerel(’ feutl3er1ng, J. Merke . 701:700 WORK, ETC. Tire, vehicle, G. A. Weidely .. 701,434
{:‘pnc.(:, tSt:l]flOll.ll}: . ok et a 701,"560 E;;l’ milk, J. M(;Ifl’tﬁ 5 . 701,331 From 9-in. to13-in.swing. | Tire, vehicle wheel, C. J. Gillin 7“1’55§
Saon . 701,682 | P 't, C. M. Hall.: 701,718 Arranced for Steam or | Tires, making mlylrel, A. T. Iolt. 701,342
Hendero B, 15 T A i ; X . T01,743 Foot Power, Velocipede | Tobacco from laths, device for stuppmg,
IFFender and brake, combmed, M. n 701,361 | paint, T. L. Lee... 5 5 5 s oot Lol up'lreudle Ol m  Cullicksen, Scvice for stribping, 701,334
Pertilizer distributer, T. 1. W dimell).l;]. LRy 701,778 Ei};‘éﬁ nakingr D T (f\g;z‘{]ys 701,360 Send for Catalogue. | Tool, convertible machine, T. F. Timby 701,424
Fertilizer distributing receptacle, plan : 3 1. W, Adeook . . Track switeh, S. F. Weaver.............. 701,781
E. EAWALdS «evvvvnirnrrrneeennnanannn . 701,316 | Paper cleaner, wall, W. Adcock. . 701,278 W.F.&JNO.BARNES CO. 3 | LD . . i
Fiber, machine for reducing wood to, W. Paper hanging machine, C. Holmes........ ’;8},’;%’{ 0.k ;astil‘)llshed 1872, ; Tlﬂusll‘]‘ii_l%’mg tlhl:\”;(;li}ntlsnz)efs, éll“‘f)l“glg(llg‘s“tf‘“ 701,398
IS, SUUTET  aeae ' exonencso lolololololslslslalala 701,413 | Paper holder, J. S. Basom. REFRRreR e Tor AR 99 Ruby bt., Rocxrorp,; ILL. ‘Trolley rail, W. M. FIALINE «rvnvvnnnnnss 701,565
File, bill, P. H. Yawman_. 011448 | Paper of variable tiickness, . & fenks. .. Trolley track lock, overhead, S. J. Sharp.. 701,517
Filing cabinet, P. H. Yawman..... 3 701,4-39 Paper, treatment of waste mater l.ul fot use . Txl'?lcl?y W Lq‘vng y o J : 701;582
Filing tray, card index, A. H. Miller 701,752 in the manufacture of, R. I)mtrlcl}.... 701,310 T [ S ) Land, T i
Filling machine, centrifugal, N. Celp 701,466 | Papers, letters, etc., holder or file for, M. 12655 T g 4 g DOULALAL O 701,502
Filter, G. I". IIodkinson... . 701,726 J. Widenhofer .............ceeinnan.. 5 701,655 Tubs g buckets, etc., machine for sand
Filter, coffee, A. F. Shriver 5 701,63? i Passenger or goods elevntox or couveyex, w. 701,459 | GASOLINE ﬁ’nishlng L D ’Vogel .............. 701,821
?:llte:l,mwagsl’g‘ ‘(\}:)le\ICLem“ . ;8%';;% Pastle]ﬁn‘z‘:lmuw‘.'J'“R{]}I' ............ . L 701, '3" ENGINES ¢ Turbines, apparatus for controlling the 01.500
e & . Cole........... . " D o N . A L 5t
Firearm, automatic, J. A. N. Rasmussen.... 701,815 | Peat press, A. Dobson..... . ;8% ?ﬂ are remarkable for Ty, )esp(f:):‘i %E-iﬁgﬁgl’cz(l’l.el:t)l-arlg s(éltssg’f‘ P 701,
Firearm, recoil operated, J. M. Browning.. 701,288 | Pedal attachment, R. Gross. f 1 701,643 SIMPLICITY XCurroll > SeR o o 701,677
Firearm sight, J. M. DBrowning..... ceeaaes 701,289 | Penholder, pen ponut ejectmg, H. C. Stle e fo1'483 and ECONOMY s 1n . m.lchme F . .}ioldsworth : 701'811
Fire escape apparatus, R. B. Ilemming.... 701,483 | Pencil holder, F. J. Kamber............... s Write for Prices. '1‘” j 1 { E‘ ghie o) HOTIERTRE. - !
Flax or hemp straw, machine fer treating, e — Photegraphic plate holder, W N L David- 501 306| 01ds Motor Works, yp?no‘l‘ulll e Y, J y  J. B 701,563
J. T. Smith ........... . B son B id s S seeiesieess
Flood gate, H. B. Casperson.. ..... 701,678 | Piano players, double bellows action for . Detmgef{- Ao Type writing machines, transfer or carbon L
Iloors, walls, S“ili(!lo“ S, gtg da Bl tat ion for 701,637 | pia pr]eglIix.ltlc, B]ro“n f&r ‘zetlélil g loops df 701,535 Va(,'l?u].{’] gage’ Bt l':itteu . 701:383
clednmg nellebran e Britto. ,6¢ ile fabriec, machine fo uttin - i pELON L 701440
Fluids, device for indicating the rate of J. D. Knowlton .. e e hoo000C ;%ll,g’ég > LECTRICAL SUPPLIE S xg{ivs:, EI[tlech.OpIT\igl'anrds ’;01;50!)
flow of, J. Patten..........coeuvienenns 701,:382 Pile fabric, woven double, 7. Killars. T R 4t cut prices. Bell outfits, medical apparatus, | viive anton () vent. LT Walsh o 7010428
Flushing apparatus, C. B. Day 55 701,0-}8 Pipe wrench, W. Love........... - e ) telegraph instruments, batteries, ete. Buy from V.xlve’ge.lr ST W, S Crain 701,300
Folding box, Z. B. Webb. ...701,652 | Placket closing device, C‘. Brandt . Tol 41 the cheapest leading house. 1l1us. catalog free. Valve mechanism, E. J. Armstrong. 701,667
oot soarmer” 1 B 103;1()1%1‘ O L 701756 | lant gu}.(lle’ M Wattom s, oS 1 701,779 BROADWAY CYCLE CO., Valve mechanism, cut off, F. T. Shoemaker. 701,406
“oot warmer P. McAbee ) anter .. Waltom........ . s B n ) »40
ll«aundutions,’ sinking, A. Goerke.. 701,559 Plantel, corn, L. P. Graham. 701,712 T Warren St., New York. gd{vg, ;3;2;5 ‘.{ lg Vs\}:;gﬁbum ........... ;8}%‘_‘
Fuel burner, C. A. Dally............ 701,800 | Planter furro'“ opening and covering attach- . Vg]ze, steumy’en . S iaenburn e ey
Furnace. ' Sée Muffle furnace, T (i 7015 The“WoIverme”Three Write | yaive, st e, Bl L. Saner 701,626
Galvanic battery, reversible, T. A. Edison.. 701,804 | Planter, seed, E. F. Israel. .. 701,569 forcat- Va]vo, the-mtltlle %r‘ “ b g 200502
Game apparatus, H. W. Standidge......... 701,414 | Pneumatic carriers, automatic switch ‘for, 701532 Cylinder Gasoline Ma- v:]g(é, thlr(())ttli, A Chﬂl%i.)é;'é‘ RN
s L T 701158 | Pnenmatic saitarer tame, T . Rotien.. 701080 | rine Engine. Vault, J. W. Donnell.................... 701,688
(:ax.no\(-onntel, -“1 2! collor ’01’351 Pole, vehicle, G. W. Comu’d..:...‘.......... 701;470 The only reversing andself- Vehicle driving mechanism, motor, C. C. -
Garment supporter, V. Keller. . 01, ole, s kol starting ‘gasoline engine on Bramwell 701,533
Gas and air mixer, G. A. Loeben. 701,§90 Powder and compounding same, smokeless, 701,802 | the market. Lightest engine Vehicle mud or sand ba }
Gas burner, C. W. Currier..... .. 701,303 Denton & Preas........ 1‘.... 701“_‘91 for the power built. Practi- o Co e M 701,343
Gas generating apparatus, W. A I‘du]kner o Powder, smokeless gun, C. O. ‘Lundholm 3 9 cally no vibration. Absolute Vehicla gmumnemGHSherman Lot
Gas generator, acetylene, J. W. Weeks. d Power. See Pumping power. ¢ ly safe. Single, idoubt]e and Veh' i s>eedgr% isferih .attuchmen't' ol
(Gas generator, acetylene, J. A. Mosher.. g Power applying and transmlttmg apparatus, 701PASD tn}zle mfi‘r):‘e’;?; S%ts}tlmlr)my t ehicle Ixénne(l' g g > o135
Gas,] mukingihwater, it Iglefscher, 7 LR ardle e 01793 I\"‘:IOOOFVERINE Vehicle storm 31 ron, W. G. Reese...... 701,614
Gas puritier, D. O. Freeman...... boooo . 701,704 | Pressure gage, E. C. Bates...... . 701, s Venial sto 1 (Dl bt motorF‘ 0
Gas washer, I. Riecke............... . 701,619 | Primary battery, Fishell & Clymer. . 701,319 MOTOR WORKS, 35 b ehic eB\\ ater cooling apparatus, e
Gear, reversing, C. F. Smith......... - J01,634 | Printing machine, J. L. Firm....... «..... 701,699 [ Grand Rapids, Mich. . _— “';l?‘fesl)'"Ii"h"\is;-iﬁ-i ............ s
Gear, variable speed, F. B. Cockburn...... 701,543 | Printing machine ml\mg apparatus, C. P. . ERICIERWIEELINLLY T g  CADULLEL LRIl s
reari i it B 1,633 701,545 Vehicle wheel and tire therefor, L. F. &
rearing, differential, R. G. Small.......... 701,637 Cottrell ....... 5 o N l c K EL PR\ Tibenet 701,279
Gold, manufacture of colloidal, C. Dual.... 701.605 Printing press, G. P Fem]m 701,698 -] . C Al pe e(l} 'A.“(*”trﬂ] 5 56 701,32:1
Golf ball, E. Kempshall.......... 701,736 %o TU17741 | Printing press inking roller, J P \Iurks.. 701,491 | © AND \;'otmg much ine, o ,ar‘ LI D i - il
Golf ball, ¥. IH. Richards..701,617, ml 7(;.», 701,766 | Puddling iron, R. A. Carter. N . 701,294 23 EIectro-Plating }{r)tmgl" m'.ic ﬁrxo,Nuss(L‘mssy, 1. Dye . 701,;“;‘;
Governor, engine, J. I. O'Neil........ . 701,762 | Pump cylinder check valve, J. 701,607 eg k "ilSt and 4G, ‘I_l‘Ob HO1ERR
Grain drill, C. II. Pelton. Pump, fluid pressure, J. MecCulloch 701,§11§ 28 Apparatus and Material. [ Wa or fsenceB . e 1111111. ,HRS
(}ruphophonu, E. P. Felt... Pumping engine, electric, S. Brunau...,.. 701,536 | 83 THE “{ash?l. ee Bo I:\—“%s ev. 201,675
Grappling hook,  D. White.. £54 | Pumping power, oil well, G. D. Newton.. 701,‘397 ] Hanson & VanWinkle \\atel—n}eter, H. F. Brown..... SB0000a0 =0T
Grass and diteh liner, J. M. (‘hm'chman.... 701,541 | Punching press guide, T. & J. R. Conley.... 701.03‘3 59 Co ‘\iutel:-“hepl, J. M. qug....T Snomarani 0l 4rs
Gun sight, J. Becker. .. . ..ou... «..... 701,787 | Pyroxylin compound, I. Kitsee...... . 701,357 o5 New -I'.'N 3 Weidving-diagrams, producmg,v. 5 /Afjter{dm 701’281‘
Hair drier and comb, comlundtmn, C. E. Rail brace and support, II. P. Wilson...... 701,442 | < ewarii. N. J. “{eed-destroymg pecl}ullism, . Berfor( .. 701,4'_)-]»
Bradshaw e .. 701,673 | Rail or similar conductors, mechanism for g 136 Liberty St., N. Y. “Yeedm, L. D. Yoder.. . 00 701’G;<4
HMair fastener, R. E. Glass..... 701,479 removing ice and snow fmm tlm‘d, e 30 & 32 8. Canal St. V\yelghmg uppalatns,‘ L. E. . orass
Hammer, magazine, W. .Ja Chamberlin & Thompson..... .- . 701,795 Chicago. Weighing-machine, C. J. & A t s
1larness, A. Wood. Railway or tramway vehicle, {]) llI) h ;8} 4(153 Weli}lt \flg\((‘lull‘:gt;,ySSul'L lecordmg aDDdI‘dtUS, N
IHarrow, spike tooth, Railway tie, metallic, C. S. Shallenberger.. 5 - McGarvey ............i..l ,
Harvester IIxttaclunont C. raver. Railways, eclectropneumatic switch system z ThE Perfectlon Of Plpe Thread"]g \Yell-burmg apparatus, J. T. Davis 701,547
Ilarvester, peanut, C. R. Wyborney. for electric, W. H. Cummer............ 101,685 | ;o aamitted to be reached when our Wells, sand-reel for oil or artesum, 701,315
IMat guard, A. Stamm............ . Raisin or fruit elevator, W. M. Ewing.... 701,555 0. PE THREADING . & Benson ............... i
Hat or hmul\gem, J. Heimann. Ran%os or izotiking stoves, hot blast for, J. - MACI]-IIN X . N x‘;ﬁgg}’ (lj*' I\II 8’3’;{}“ .. 701"362
Ilay rake, A. W annol‘m.mn . BEhrlfehl ..................... ) is used. As a hand machine it isthe V o . - OShy . I
Heater and drier, L. D. Vogel....... Reaping machine, E. A. Peck...... cee.. 701,502 [ oni one known that will cut and thread “_heel, S. Furmidge....... 701,70¢
Heating apparatus, water, R. Stubbs. 3 | Register, ventilator, or the like, IIL Hart 701,481 | an 8 inch pipe with ease and satisfac- ere' straightening and cu e
ITeddle motion, selvage, J. Wilkinson. 701,528 | Rein holder, O. Saterbakken .. ve.. 701,399 [ tion. One valuable feature is. that it Nilson & Olson.......... 701’:163
Ilinge, door, W. L. Ivans, Jr 701,554 | Removable handle, C. M. Phillips. .... 701,387 | has no arbitrary lead screw toxd etel:- Wrench, Bettmann & Tulkmgton. « ApLate
1linge, spring, J. B. ITowles 701,344 | Ring making machine, L. Lehr. v.... 701,585 | mining style or pitch of thread to be Wrench, D. B. Lee............. ! ,-)1‘_
Ioe, G. IL Grapes........ 701,330 | Rivet machine, solid die, M. T. Stdngeland 701,640 | cut. (F° Nis%zd Ifgr !atal‘niliif( o Yoke center, neck, ]" C. ‘Summers. . .. 701,415
IToe, hand, J. D. MecCrimmon . 701,600 | Riveting or punching tool, hydraulic, C. THE R, ledo, OLi Zinc or other volatile metals from ores or
Hog or cattle splitting m i WiIgtel oeriirinreieeini i ... 701,439 | 501 Curtiss St., Toledo, Ohio. mattes, apparatus for obtaining, .J. -
Hughes ............... 701,345 | Rolling tubes, heatmg ‘mandrels for, G. IL 701508 2 WEISS 7 Arnmtg’mg Ea o T cocoohg 701,457
Hook. See Grappling hool. EVerSON  .evuurennenieennennenns 7 THE Zinc_or other vola s fr
Hook and eye, Sl \g . Lea . 701,583 | Rope fastener, F. B. Adams. .. 701,277 MIETsm;&ﬁom KEROSENE mattes, obtaining, J. Armstrong....... 701,458
Horseshoe, rubber tread, H. C. Frost...... 701,807 | Rotary engine, I. A. Headson 701,339 | 1to 60 H. P. nd GAS ENGINE
Ilurs\eis, f:txst(-ning device  for driving, P. e %otary engine, ‘% ?‘ IS;hepaul ;g},gg% B ox bnfnw‘l;tl{lhn}\l‘.cke::pir:t:nl
Mayotte ...... SESECR0E Sl SEEOas o 0 , otary engine, . Bangs. Ri% Sel safer than gasolme utomatic
ITorses legs with \\atur applmnce for Rotary steam engine, Craig & .. 701,299 Catalogue.  gimyle, {p]mnle d]\(; e}eﬁnc l\wlxt— DESIGNS.
treating, J. T. Studley...... . 701,521 | Sails, shifting top, A. Keocgan . 701,671 t“;“)’ "'H‘e,‘t‘:‘s (‘)‘:ed"wtf\' ‘;‘()”]"]egl“t“(')
Iose coupling, J. I Atkinson. . 701,609 | Sales slip and blank thelefm, S & SR . dynano for electric lighting. charg- | Redstead. M. V. Hammack . 35,983
Fose coupling fastener, C. Frankish. . 701,703 Shotun). ™r: - cEEear): T - bus - -CEEELLTL - 701,407 mg storage batteries, pumping and | yry 1088 hip-strap drop, A. Mudra. 35,95
Hothouse construction, IL Pladeck.... . 701,610 | Sample case and e\mhltor . 701,658 fi Power purposes. Paver, G. lW Buskirk .. .. . 35,991
ITub, vehicle, E. Sendelbach . 701,767 : Saw, butcher’s, G. Meyor. .... 701,366 A. MIETZ, Rd'li"lihl ache Richatds &I\enmn 35,951
ITydrocarbon burner, C. J. Johnson. 701,347 | Saw _filing device, J. H. L. . 198-138 Mot St., New York. R(USP(‘ I‘I‘ (B Dactt 3:) 931
Ice cream freezer, II] \[osvllmc}xl, .{15 . & .H 701,370 r oll\ejxs bl kel = i 701,700 A])opTF]‘: R R S;lxlolzn ‘.S 7 I(in 800 35929
Ignition apparatus, electrica Sawin, mntmg an Jmmg machine, . . R, G H p1eS: X - e
Al DAWSON vttt .... 701,307 rg’sdudstrom . 701,623 IMighent Award for direct Stove or range, I\onnedy & Kingooilllll 35,932
Tustrating apparatus, F. S. l\e\unan . . 701,374 | Sawing machine, I. J. Pa . 701,380 : coupled Generator Set, Paris Exposi-
Insect destroyer, S. V. Graves.. 5 . 701,560 | Seal, metallic, H. C. Kossow . . 701,579 tion, 1900. Gold Medal, Pan-American Exposition, 1901
Insect loxtel‘mil}utor, M. I\'l;‘rth ....... o 701,362 | Seeder, W. Stephenson S e - . ;g},giill TRADE MARKS
Insulating  and waterproofing matenu S, Seeder adjusting device, ep 1enson. .. , H H )
manufacture of electrically, F. Green- Self closing gate, E. H. Carpenter. ... 701,676 " The Fra“klln Gas Englne
. iln;: el B Randeion T ;gl,jﬁl)g ge“ }"K m‘wh]“‘e: ml.llttlless, H. hs M*"“é‘ i 701,749 One-Half Horse Power Ale, McCormick Brewery Co...... Rt 38,393
nsulating Dbaint, L. Rando p) 1,7 ewing machine shuttle mechanism, 5 _| Bituminous compssition or cement, 'urren
Insulator pin.machine, A. D. Catlin,....... 701,539 T ) T 701,780 ;gc"‘n]:‘aﬂ?gggT&’,}%gms\%%g(ﬂl’f&l:‘ndel%e‘s_ 3POLNELS (O v v eseeees e e e eeees 38,411
Internal combustion engine, I. Reichenbach. 701,505 | Shade cord clamp, wmdo“, Wells & Young. 701,436 in ysfors .50. Forreal work— net atoy. | Bolster rolls, closed, Ilinde & Dauch Paper y
Japanning small articles, machine for, T. A. Shaft door and stage locl\mg dev1ce, A. Sgrevoxutlons per minute. U pright or D i eeveerenonoencasseaveassosenseannns 38,413
Perrlng .......ooiiiiiiiiil, - 701,386 Grothe .................. Seeeeeean ... 701,809 honzontal form. FKinished parts sold | Bolster rolls, open, Ilinde & Dauch Paper
Jewel case, ete., portable, . Deitsch. 701,309 | Shafts, sinking, G T Maas 701,490 separately. Runs by gas or gasolene. [ S L 38,414
Journal box dust guard, C. S Shal]@nbel’ger. 701,629 | Ship’s log apparatus, electrical, T. F. & 'I‘ For boys and men with a mechanical | Boots and shoes, C. II. Moulton & Co....... 28,381
Key. See Typewriter key. . S. Walker .......cviiiiiiieniann 701,651 turn. rite feor circular 9. Boots and shoes, appurtenances for the care
Keying clamp, flooring or siding, B. F. Shoes, while pollshmg same device for G| ERANKLIN PARSELL & WEED, of, T.. C. Bliss & CO...vvvvninnnennnnn.. 38,406
Arnold et al..............coiiiiii... 701,784 supporting, C. G. Keller............... 701,350 | |Model Shop 129.181 West 81st St New York. | Boxes, machines and tools for making paper,
I\lt(‘]}_l)(—‘n iltOIlSll hund]es, holder for, W. R. TR0 ghovel J. W. Ellison..... 701,80-2’(); 3 i N American Type Founders CoO............ gg,iéf;
ANEHERY, . oeenivne oo annercnanan eess 701, how case, A. Reinle ...... . 701,81 . Brushes, Akerley Mfg. CO..vvvvrerennennn... y
Kite or flying ‘machine, V. Tarezal.).!]] 701,644 | Sifter or strainer, culinary, Foster & Ferbe 701,702 | Apple Economical Gas Engine Igniters. Carpenters’ tools and appliances, Stanley
Ladder, double or step, E. Bardin........ 701,532 | Signal, J. B. BaKel........0uuoeornornnnn.. 701,460 | itively the best built for Rule & Level Couvvnnnnnnnnnnnnennnnnnns 38,415
Lamp, electric are, G. G. Tilden. ... 701,423 | Silver, manufacture of colloldnl C. Paal.. 701,606 qg,fmg‘;“,y”,{“,omo,,,]e and Ma. Cement for floorings, ceilings, and sidings,
Lamp, gas, L. C. Fuller.................. 701,323 | Sleeve protector, . M. Wood.............. 701,445 rine Gas Engines, either touch or 1 Asbestolith COMPANY  +vevenrnernnenr.n-. 38,412
T.amp, incandescent olectric, Chdlllet 701,295 ' Slot machine, W. I\lepetm.. .. 701,3 58 | jump spark system. We are the \ Cloaks and suits, ladies’, S. Rothschild &
Lamp socket, incandescent, C. A “Ch ase. 701,680 ' Small arm, A. Frank................ . 701,321 | Jeaders in the manufacture of Tx- [illiaglili )27 T 38,378
Lasting machine, S. SNOW. . v .. 701 411 701,412 Smoke mnsnmm- (‘lnmp & Iofmeister. - 701,296 | niting Dynamos, Magnetos, Gov- “. ” Coﬂ‘ep, Anglo American Direct Tea Trading
Lathe “attachment, J. D. 1 701,724 Snap hook, J. Grigg......... PR TR .. 701,332 | ernors, Coils, Plugs_etc. Write for ‘\ \"{[ [o7:) I R TR 38,394
Jathe feed, IIanson &  Gordon. veve.. 701,564 Snap hook, R. W. Levitt...... . 701,588 rir:eegr;:.::tlcr‘“f’Ilugmllznm:;n HAH y Copymg baths ‘and copying cloths, Bureka
Lathe turret sfop, B. M. W. Hanson...... 701,719 Soap article, IT. L. Boswell. ... 701,463 | x" an{,m},s‘t_ Chair St Dayton, Blotter Bath COu..e.enseenennsnennenn. 38,401
Leveling instrument, G. TL Prier.......... 701,612 Sound motor, W. L. Smith.... 701,410 | Ohio, U.S. A ’ Cotton dress goods, printed, Rddystone Mfg.
Life preserver. automatic self- mﬂatmg, Gra- Speed moohdmsm, variable, J. E. 23, 701,293 | Now York stock carried by Chas, K. Miller, 97 Reade Street, N.Y.; CO eevevnencnnns RN P vevea... 38,376
ham & Tatlock..........covvviunnn.. .. 701,329 , Speed mechanism, variahle, A. ILaicdlar.. 701,581 Philadelphia Office, The Bourse; Chicago Office, 19-21 La Salle Street.
Lifting jack, 1. Woodings................ 701,823 ° Spinning spindle, W. thou.....,..701 709 701, 1808 | Sp. Toouis stock carried by A. L. Dyke, Liamar Building. (Contimued on page 42h)




Scientific American

June t4, 1902.

Qur Pen Carbon Letter Book
Cgples
. Your Letters
While you write.

CER
Use any ,!Jen and your own stationery. If your
stationer does not keepit, write for free specimen of
work. Beware of infringements. Address Dept.
Pen-Oarbon Manifold Co.,145-7-9 Centre St.,New York.

TO MINE OWNERS

You need a Hoisting Engine,
You want the best, strongest,
safest, most -<late engine
that is made— st durable
and yet the g
saver of money
for our free
and qtnu. (he

We

l.hem fol mines,

nd docks. Both

n and geared BN N

to 150 H. p. .

R GAS & GASOLINE
Kansas City, Mo.

. Box 1114-

hardware Specialties

CONTRACT MANUFACTURERS

Difficult Parts or ==
%« Finished Articles

UNION MFG. & SPECIALTY CO.,
506-508 Genesee St., Buffalo, N. Y.

Automobile Engine susiiess

After careful testing we offer to the
pubiic, wnth conﬂdence, the

S, B. Compound Engine
l)lmenslons of Cylinder are ;)ﬁ and 5
in. x 4 in. stroke. Height of Kngine
21in. Base8x12in. Weight, Engine,
95 1bs. 3 crank shaft bearings. Al
working bearings of bronze. Piston
rods ot machinery steel. Air and
boiler pumps connected from cross
head. Plain =ide valves. We also
build running gears and make parts.
SHAEFFER, BUNCE & ©€O., - Loekport N. Y.

‘Sutcessors to SHAEFFER, Buucn & Manvis.

n,

COOD INCOMES MADE
by selling our celebrated goods.
26% to 30% C.mmission.
BEST AND MOST
BeoNoMICAL 33C.

1-1b. trade-mark red bags.
Good Coffees, 12¢. and 15c
y Good Teas, 30c. and 35¢c.
The Great American Tea Co.
31&33 Vesey SL lg\q%w York.

Telephones

Each telephone its own Central, one

p movement to call, nothing to turn back.
Saves half your time without using unre-
liable automatic attachments. Only one
movable part,nothing to get out of order.
The only Central Battery and Central
Coil System in use. Especially desirable
for business plants of five to twelve
stations, radius of 1,000 feet. Efficiency
guaranteed.

Office of SCIENTIFIC AMERICAN equipped.

SPENCER ELECTRICAL CO,,
163 Greenwich St., New York.

Cotton threads, New Lkngland Cotton Yarn Co ‘58,375
Dolls, Strobel & Wilken Co................. 38,373
Ulessmg and polish, Circle Mfg. Co 38,405

Drugs, certain named, W. J. Schieft 38,384
IFood, stock, J. W. l'utty QOO ns aas 38,400
l'oods and relishes, certa Dodson-

Braun Mfg. Co...... 48,395
Ifootwear, D. B. Baker. . 38,380
Game bu.uda, I8, \Ilkkt'lst‘ll 38,374
Iose, sweaters rseys, gloves, mittens, and

caps, Strauss in Knitting Co......... 38,379
Lacquers, metal, Era Luster Co... 38,404
Lamp chimneys, dlaender & Oliven 38,408
Liniment, A. G. Groblewski........... 38,3901
Matches, C. Weiland.......... ... .o, 38,402
Medical compound for treatment of obesity,

R, D. ISleightt ey oo, s ey - - e 38,385
Medical preparation made from herbs, O.

Porsch Chemical Co.................... 38,386
Packing house products, certain named, Swift

o oMo o SereE, o SOOI $,396 to 38,399
Remedies for certain named diseases, A. T.

NAIDWEIERE .o oo e aaesanoaecsoensss 38,389
Remedy for certain named diseases, J.

{8 I 56006000 00000800 36 000 M 4660000 38,388
Remedy for ce

Edwards, Jr............ 38,390

Remedy for feverish disorder:
Salves or ointments,
Seal wire and soft metal seals, I\eystoue Seal

38,392

& Press Co..onennntiniiniiiiinnnnneans 38,410
Shoes, Brophy Brothers’ Shoe Co 38,382
Sillk piece goods, silk ribbons and silk sashes,

Valentine & Bentley Silk Co............. 38,377
Soap, Beaumont Soap Co...ovvvvvniiinenens 38,403
Toy wagons and similar toy vehicles, Garton

TOYMEO! Lo lolo et = = ol lelele = s =lelote 55,0 N 38,409

LABELS.
‘‘Children’s Hour,”” for sirup, S. H. Williams 9,180
‘“Cinco,”” for a beverage, G. S. Preston..... 9,186
“Dr. Daniels’ Colic Cure,”’ for a medicine,

A. C. Daniels, InC.....covveiiviinnennnnn 9,195
‘“BEgg Nut,”” for a food preparation, Egg Nut

Food C .............................. 9,179
“KFairmont,”” for almond meal, Vail Bros. 9,196
‘“‘Garlock TIacking,”” for packing, (}zu‘lock

Packing Co .. 9,199
“High Grade Dress ks and Tai Silk

FFabrices,”” for dress silks and tailors’ silk

fabrics, Brainerd & Armstrong Co....... 9,174
“Hygienic Fleece Lined Shirts,”” for knit

underwear, L. E. Harrower............. 9,177
““Iroquois Club,”” for cigars, Sanchez & Ilaya

OB yororogedogopals o) o o oioreiiahs]syejel® (sEojeiofers MoKoXeRsks ole ele 9,189

‘“Jeweled Crown,”’ for sirup, S. IL. Williams. 9,182

“Keep Your Lm on Pas-co Ileadache Cap-
sules,”” for headache medicine, Pasco
Meadache €O wexs oo cvcor s gomseeesosesiolees 9,192

‘“‘Khedive,’”” for tea, Milliken, Tomlinson Co.. 9,184

‘““Krausers’ New Material or Extract of Wood

Ashes,” for soap making material, E.

Krauser & Bro.........c.ceiiiienennanns 9,197
“La Flor de Salvini,”” for cigars, Sanchez &

IHaya Co ...vvirinnininnnnnnnennnannns 9,190
‘““La Rosella,” for cigars, Detwiler Bros.... 9,191
‘““Masterpiece,”” for sirup, S. Il. Williams.... 9,183
“Men’s Wool Fleece Shirts,”” for knit under-

wear, L. E. Harrower...............c... 9,176
“Padgetts Old H & H Rye Whiskey,”” for

whisky, A. P. Padgett................. 9,188
‘“‘Perfection Cereal Coffee,”” for cereal coffee,

Perfection Cereal Co...........covvuun. 9,185
“‘Phospho,’’ for medicinal preparation, G. P.

To S V) Ty S I I IO R0 9,194
“Pure Old Mellow Treadmill Rye,” for

whisky, G. A. Logan.......c.cuveeueunns 9,187
“Roman IFace Cream Massage,”” for face

cream massage, 0. C. Berchtold.........
‘“‘Satisfaction Cotton,’”” for cotton fabri

Moss, Taylor & CoO..ovviviinnninnnenns

“Schmidt’s Bl'mul,” for bread, B. Schmidt..
“Wedding Bells,”” for sirup, S. . Williams. 9,181
“XXX Pepsin Kola and Celery,” for liquid

S

compound, D. Gates. . couceesnceocnens 9,193
PRINTS.

“Farqubar’s Evergreen Lawn Grass Seed,’”’

forr lawn grass seed, R. & J. Farquhar

(O 6 00600 o aERIn 0000 b0 Ba0a 50E00060060 514
“Men’s Apparel,”” for apparel, W. C. Both. 512
“Pretzinger’'s Catarrh Balm,”’ for catarrh

remedy, R. Pretzinger & Bro.......... 513
““Schmidt Bros. Co., Chicago,”” for paints and

hardware, Schmidt Bros. Co............ 515

SAVE 50 PER CENT.
n_ Phonographs, Celebrated Victor Talking Ma-
) lines, Supplies, Records, Horns, Reproducers,
te. Buy from the leading sup 1ly house. Illus-
trated Catalo free. Talking Machines.
Broadway Cycle Co.

7 Warren Street, New York.

c.JR00T. umsnu ONN.U.S.A.

o 85 A

Registers an accurate account of work done on print-
ing presses, grain tallies, weighing, measuring and
other automatic machines. Counts up to 1,000 000 and
repeats automatically. Sim ple, accurate, durable. Spe-
cial couuters to order. end for circular.

. ROOT, Brlsto Conn.. U. S. A.

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

EGEALED ICE MACHINES

SEE FIRST PAGE
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JUST PUBLISHED

Practical Pointers
For Patentees

Containing Valuable Information and Advice on

THE SALE OF PATENTS.

An Elucidativn of the Best Methods Em ployed by the
Most Successful Inventorsin Handling Th eir Inventions.

By F. A. CRESEE, M. E.
152 Pages. Cloth. Price, $1.00.

HIS is the most practical, up-to-date book pub-
lished in the interest of Patantees, setting forth
the best methods employed by the most success-
ful Inventors in handling their patents. It is
written expressiy for Patentees by a practical
Inventor, and is based upon the experience of

some of the most successtul Inventors of the day.
1t gives exactly that information and advice about
handling patents that should be possessed by every In-
ventor who would achieve success by his ingenuity, and
will save the cost of many expensive experiments as
well as much valuable time in realizing from your in-
ventions. It contains no advertisements of any descrip-
tion and is published in the interests of the Patentee
alone, and its only object is to give him such practical
information and advice as will enable him to intelligent-
ly handle his patent successfully, economically and
proﬂtabl
1gnves avast amount of valuable information along
this line that can only be acquired by long, expensive
exmlence in realizing from the monopoly or ed by a

W™ Send for Descriptive Circular.
MUNN & CO.,
Publishers,

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

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

NEW BOOKS.
VELocity Dracrams. Tueir CoNSTRUC-
TION AND THEIR Usgs. By Charles

William MacCord, A.M., Sc.D. New
York: John Wiley & Sons. London:
Chapman & Hall, Ltd. 1901. 8vo.
Pp. iii-116. Price $1.50.

In effect this treatise is an abstract of a
series of lectures forming a part of the course
of instruction at the Stevens Institute of
Technology, and explains the principles of the
common and convenient graphic processes of
determining the direction and velocity of the
motion of a point, whether that motion be
constant o1 variable. ‘The book is intendéd
for those who may wish to study the subject
without an instructor, as well as for class-
room use. The figures, eighty-three in num-
ber, are very clear and the description of the
processes lucid, rendering the work valuable
for self-instruction.

ELECTRIC POWER TRANSMISSION. A PRrAC-
TICAL TREATISE FOR PRrAcCTICAL MEN.
By Louis Bell, Ph.D. New York:
Electrical World and Engineer. 1901.
8vo. Pp. 632.

Within the last five years, the subject of
electrical power transmission has received as
much, if ot more, attention from electrical
engineers than any other branch of applied
electrical science. We have seen enormous
plants at Niagara, Massena, and Sault Ste.
Marie grow up with startling rapidity. So far
as we know, the present work is the first that
has attempted to deal with this very important
subject in an exhaustive way. The third edi-
tion, which is the last, takes account of the
modifications made in the accepted systems
of power transmission during the last five
years, and comes at a time when theory and
practice seem to be in praiseworthy accord.
That the work issues from the press of the
Electrical World and Engineer is in itself

361 Broadway, New York. ' sufficlent commendation of its appearance.
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Rails, Switches, Turntables, Etc.

FFFIFFIIIL

and all
Accessories

Always in
Stock.

Steel Coal

3
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:
*
%
%
§ ARTHUR KOPPEL, Dept. P, 66-68 Broad St.,
Write for Catalogue No. 30. New York.
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ashes, cinders, etc.
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A Surprising results
in the use of Drills when ground on a

NEW YANKEE

DRILL GRINDER
Grinds mechanically correct and drills do
better and faster work. Big sa,vmg in tume,
wear and breakage. Used all over the worid.
Send for catalog E of 15 styles.

WILMARTH & MORMAN CO.
158 Canal Street, - Grand Rapids, Mich.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Auger,
File, Knife and Chisel Handles,
Whiffletrees, Yokes, Spokes, Porch
Spindles, Stair Balusters Table
and Chair Legs and other irregular
work.

6™ Send for Circular A.
The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A.

()]

Electric Fan Motor with Battery.....
Electric Table Lamp with Battery.
Battery Hanging Lamp.
Telephone, with Battery complete
Electric Door Bells, all connection:
Electric Carrmi Lamp..

Electric Hand Lanterns..
$8.00 Electrical Medical B:
$12.00 Belt, with Suspensory....
Telegraph Outtfits, complete.
Battery Motors from
$6.00 Bicycle Electric Lu,h
Electric Railway.......ccorveennes
Pocket Flash Lights..

Necktie Lights

-
=N RN I U SO

8%3;2&83888328

75¢. to

8end for Free Book. Describes and ‘illus-
trates many of the most useful electric devices,
at wonder tully small prices. All practical.
The lowest price in the world on everything
electrical. Agents can make handsome com-
missions and many sales. Write for complete
information.

OHI0 ELECTRIC WORKS, Cleveland, Ohio.

The Deadly Faucet!

From it comes the germ-laden
water carrying with it all the ele-
ments of disease, but it you use

The Berkefeld Filter

the water will be thoroughly purified in
passing through the cylinders of Infue
sorial Earth which retains every atom
of sulid matter. Fasy to clean. Yields a
gallon of pure water in 4 minutes.

LD FILTER CO., 4 Cedar St., New York,

GERE GASOLINE ENGINES

EST BOAT ENGINES MADE

C BINMOPEN OATS

ENGINE CASTINGS, BOAT FRAMES
GEO.H.GERE YACHTTiNCH Whs,
GRAND RAPIDS. MI(H‘GAN

NEW CAT FOR 4 STAMPS

A NEW RESULT from the EDISON

PHONOGRAFH

Accomplished.

MR. EDISON'S LATEST INVENTIONS—THE
Moulded Record & the New Reproducer

duplicate the human voice in volume and clearness.
Absolutely free from scratching, perfectly smocth
and natural. The Moulded Records are * high
speed,”” made of hard wax, freely and safely handled
New Reproducers on all Phonogrnphs. Ask your
dealer for exchange proposition (** Gem *’ excepted).
Phonographs in Nine Styles, $10,00 to £100,00.
Records, 50¢. ; $5 per dozen.

NATIONAL PHONOGRAPH COMPANY, Orange, N, J,
New York, 83 Chambers St, Chicago, 144 Wabash Ave,

F YOU SH

Pwtot or Shutqun,?th mAak'z uFl.l%lﬁ’s
by sending three 20 stamps for
Ideul Hand-book “A,” pages
E. The latest Encyclopedm of
;:11 msS Powders, b)Awt and BulletsA Men-
ion SCIENTIFIC AMERICAN ddres
IDEAL MFG. CO., NEW HAVEN, CONN., U. S. A, .

ye
the
TR

PAIN] wat PLEASES

by its permanent beauty and wonderful
durability, as well as its * preserving”’ pro-
perties on 'wood or metal is

Dixon's  Silica-Graphite Paint

Lasts four times as long as other paints
and always looks well, as it never fades. ?
Non-poisonous, no bad 6dor, causes no colic
or cramps in workmen. Color cards free.

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

—

FLY PAPERS. — FORMULAS FOR

Sticky Fly Papers are coutained in SCIENTIFIC AMERI-
CAN SUPPLEMENT Nos. 1057 and 1324. Each issue
contains several recipes. Price 10 cents each, from
this office, and from all newsdealers.

ARTESIAN

Wclls, Oil and Gas Wellsdrilled
by contracttoany depth from50
t0 3000 feet. Wealso manufac-
ture and fur nish everytbing re-
quired to d.ill and complete
same. Portable Horse Power
and Mounted Steam Drljlt_lm
eet.

Machines for 100 to 1200
Write us stating exactly what
ie required and send for illus-
trated catalogue. Address
PIERCE WELL ENGINEERING AND SUPPLY Co.
136 LIBERTY STREET. NEW YoLK, U.S. A,

Our

Knock-
Down
Boats of any

description
AMERIOAN
ROW,

Marine Station.

& MACIHINE CO.,
SAIL AND PLEASURE BOATS,
ST. LOUIS, MO.

BOAT

American Yacht and Motor
Company,

Bilders froma Row Boat to a Yacht

Cherokee and DeKalb Streets,
ST. LOUIS, MO.

Howard Two and Four Cycle
MARINE

AND

AUTOMOBILE

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

R TRUSGOTT BOAT

Simple, Safe, Reliable, Speedy.

Built either cabined or open in sizes from 16 to 100 feet
in length. For catalog giving full information write

Truscott Boat Mfg. Co.,

ST. JUSEPH, MICH.

Throat Troubles

are common at this season of the year. Most of
them arisefrom the presence of irritating germs in
the glands of the neck. Get rid of the microbes
and you stop the trouble.

“HYDROZONE”

is a scientific germicide that immediately destroys
alle microbes. It is perfectly harmless and easily
applied. To demonstrate its efficiency send 10c.
to cover postage and a free bottle will be sent you—
sufficient for a cure.

PROF. CHARLES MARCHAND,
5% Prince Street, New York City,

“Sure Signal” AIR PUMP WHISTLE

An independent, ever-ready Whistle for boats and launches
No air tank, no fuss or
bother; simply pull the handle and produce a clear musical
ractical, power-
30in. high.

An'ornament to any boat. Not expensive. Send for Price List. o

BOWEN ME&G. CO., South Street, Auburn, N, Y,

operated by other than steam power.
tone reaching a half mile. Not a toy, but a

ful, perfectly made Chime Whistle. Brass or nickel.
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ELECTRICAL ENGINEERING
TAUGHT BY MAIL,

Write for our Kree lllustrated Book.
«CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electrie Lighting,
Electric Railways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawing, at vour home by mail.
Institnte indorsed by Thos. A. Edisen and others.
ELECTRICAL ENGINEER INSTITUTE,

Dept. A, 240-242 W. 28d New York.

EARN M URE know to earn wore

in your own business or another__ Engineering,
Dratting, Art, Architecture, Miningz, Metal-
urgﬁ usiness, Stenography, Journalism,
Bookkeeping, etc.

Write for tree catalogue 6. with full particulars.
§F~ Special Discounts Now. &3
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y.

Including the United Correspendence Schools and others.

8t,

Studyinspare time.
We teach you
what you need to

Engineer Electric Plant.

Nice, clean work, good pay. Wouldn’t you like
it? We’re here to help you. Study by corre-

spondence plectrical, Steam, Mechanical §
Engineering,— Q
Plumbing, Heating,
Ventilating or
Mechanical Drawing,
Instructionundergraduates
of Boston’s famous schools.

Write for Handbook and
facts about Free Schol-
arships; only expense
instruction papers and
postage.

American School of
Correspondence,
Boston, Mass.

| ( Chartered by Common-
L wealth of Massachusetts.)

SUMMER SESSION

NEW YORK UNIVERSITY—I902.

Courses in Chemistry and Physics.
For circular address, Registrar,
University Heights, New York City.

IVIDENDS=

Risk a postal. Send us your name
for prospectus of the Rayo Min-
ing and Developing Co. of Cal-
ifornia. Every dollar invested in
these shares will return you regu-
lar, handsome, dividends. MIL-
LYIONS of ore values ready to mine; Elec-

tric Water-Power Plant in connection. Not
the ordinary mining (Fropositign. Shares
now selling at ground-floor price. Bank

References.

ROANOKE INVESTMENT CO.
5256 Marquette Buildin Chicago.

Hutchinson. Goldsmith & Company, Exclusive
Eastern IFinancial Agents, 53 State St., Boston, Mass.

CONTROL OF FIRE.—VALUABLE PA-
er on fire extinguishment. SCIENTIFIC AMERICAN
UPPLEMENT 11:34. Price 10 cents. For sale by
Munn & Co. and all newsdealers.

A

The Perfect Poto

SHVTTER

Fits Any Lens. Precise as a Watch.

This new shutter does anything the photographer
can ask of it automatically ; any desired exposure
from Expres Athletes and Race Horses
to Time Expos ! wllest, Best Made,
Most Scientific., parts enclosed.

. The
All working
Volute Shutter and Bausch & Lomb-Zeiss Anastigmat or
Plastigmat Lens is an ideal combination for your camera.

SEND FOR DESCRIPTIVE BOOKLET.

Bausch & Lomb Optical Co.,
New York. ROCHESTER, N. Y. Chicago.

50 YEARS’
EXPERIENCE

TrADE MARKS
DESIGNS
COPYRIGHTS &C.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention 8 probably patentable. Communica-
tions strictly contidential. Handbook on Patents
ient free. Oldest agency for securing patents.

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

Scientific American.

A handsomely illustrated weekly. largest cir-
culation of any: scientific journal. ‘Terms, $3 a
year:. four months, $1. Sold by all newsdealers.

MUNN & Co.z61 8roaowar. New York

Branch Office, 625 F' 8t. Washington, D. C,
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i"Notes o
and Queries.

IIINTS

TO CORRESIONDENTS.

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

References to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will hear in mind that
some answers require not a little research, and,
though we endeavor to reply to all cither by
letter or in this department, each must take
his turn.

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

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at the onice. Drice 10 cents each.

Books referred to promptly supplied on receipt cf
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8621) E. C. S. asks: What causes
cast iron to shrink near the hub of a casting
which is cored for an inch hole? "The shrink
does not show outside, but when the hole is
bored out shows itself, and upon breaking the
casting a shrink hole is found from 1 to 2
inches in diameter. The walls of the shrink
hole are light blue in color, and the iron is
soft. Anything that you could suggest in re-
gard to preventing it will be gratefully
ceived. A. Cast iron shrinks to a consider-
able extent in setting from the fluid state. The
outside surface next the sand sets ftirst; the
core, being dry, heats quickly, and the metal
sets last near the central part of a hole core
and draws away from it. The remedy is to
make a riser near the place where the greatest
shrinkage occurs, large enough to drop a rod
of iron in, to keep the metal from setting by
jumping the rod up and down and pouring
hot metal into the riser, even it some of it runs

re-

over. In this way large wheel hubs are cast
solid.
(8622) J. D. writes: I would like a

formula for copper plating on metals (dip
process) ; pickle for treating metals to remove
scale, etc.,, before dipping; can silver or its
imitation be deposited on metals by a similar
process or by heat, as tin or zinc? A. Copper
Deposits by Dipping: This is seldom practiced
except on iron, as deposits thus obtained are
generally wanting in lasting qualities, since,
from the thinness of the coating, the iron is
but imperfectly protected from atmospheric
influences. If the iron is dipped in a solution
of sulphate of copper 3% oz, sulphuric acid
31 oz, water 1 to 2 gal., it becomes covered
with a coating of pure copper, having a certain
adhesion ; but ‘should it remain there a few
minutes, the deposit becomes thick and muddy,
and does not stand any rubbing. Small ar-
ticles, such as pins, hooks and nails, are thus
coppered by tumbling them for a few moments
in sand, bran, or sawdust impregnated with the
above solution, diluted with three or four
volumes of water.—Cleansing (ast Iron: .Cast
iron is freed from grease, etc., by dipping in hot
alkali solution used for a similar purpose with
copper, and after rinsing thoroughly is pickled
in water containing about 1 per cent of sul-
phuric acid for several hours:; then rinsed in
water and scoured with fine sharp sand or
pumice and a fiber brush. It is then rinsed and
returned to the acid pickle for a short time,
rinsed again and put into the plating bath di-
rectly. If more than 1 per cent of acid is used
in the pickle the time of immersion must be
shortened, otherwise the iron will be deeply
corroded, and the carbon which the metal con-
tains, and which is not affected by the acid,
will not yield without a great deal of labor to
the sand and brush.—Silver Solution for Dip-
ping : Nitrate of silver 6 drms, cyanide potas-
sium 134 oz, water 1 quart. Dissolve the
silver and cyanide crystals each in one pint of
water and mix. Warm in porcelain vessel to
180 deg. Fah. for dipping.

(8623) N. F. asks: Kindly inform me
how many 16 candle power 110-volt lamps are
there to the ampere on a single-phase alter-
nating current: also, how many 16 candle
power 110-volt lamps are there to the kilowatt
on an alternating current: also, on a direct
current, or do they both constitute the same as

far as kilowatts are concerned? I know
they do not constitute the same as far as
amperes are concerned. A. Incandescent

lamps are rated by the number of watts they
consume per candle, and not by the amperes
nor by the kind of current used to light them.
The resistance of the lamp hot is made such
that a determined number of volts will force
current enough through the filament to raise
it to a white heat. The usual rated number of
watts is from 3 to 4 per candle. Since watts
are the product of amperes by volts, it fol-
lows that the amperes used in any lamp vary
with the voltage of the current With direct
current the voltage is usually about 110, and a
16 candle lamp consumes about 55 watts on the
average, which requires about one-half an am-
pere per lamp. With an alternating cur-
rent 52 or 104 volts are more commonly

found in the distributing wires frrm the
transformers for interior use. The neres
will therefore be somewhat highk- in
the lamp used upon a direct ¢

peres and volts are the same f7

electric current.
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sSave 30 Per Cent. on
BICYCLES, TIRES & SUNDRIES.

W Buy from the leading house. First quality
tires prepaid for 3.00. Carriage and auto-
mobile tires. [llustrated catalogue free.

Broadway Cycle Co., 7 \Warren St., New York
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Bureaus of the

New York Central Lines

Each city ticket office of the New York Central,
Boston & Albany, Michigan Central, Lake
Shore, Big {'our, Pittsburg and Lake Erie, Lake
Erie & Western Railroads in the cities of New
York, Brooklyn. Boston, Worcester, Springfield,
Albany, Utica, Montreal, Syracuse, Rochester,
Bufralo, Niagara Falls, Detroit, Cleveland,
Columbus, Indianapolis, Cincinnati, Louisville,
St. Louis, Chicago, Denver, San Francisco,
Portland. Los Angeles, and Dallas, Texas, is an
information bureau where desired information
regarding rates, time of trains, character of
resorts, hotel accommodations, and a thousand
and one other things the intending traveler
wants to know will be freely given to all callers.

For a copy of Four Track Series, No. 3, “America’s
Summer llm:urls," send a 2-cent th"?, to George H.
Daniels, General Passenger Agent, Grand Central
Station, New York ; or

Send'5 cents for s sample copy of the Four Track
News, a besutifully illustrated monthly magazine of
travel and education.
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A NEW INDUSTRY

(PULP FOR PAPER)

THAT WILL CREATE ENORMOUS WEALTH

National Fiber & Gellulose Co.

OF CHICAGO,

owns and controls machinery, patents and processes for manu-
facturivg all grades of paper, feed and by-products from the
wasted corn stalks. This waste i the corn belt o the .
amounted to ever 58 million tons in 1800. This enterprise w
create more wealth than the utlization of the once wasted
cotton seed. It will add $3.00 per ton to all this waste corn
tield tonnage, giving millions to the farmer, furnishing new
avenues of labor and new freight to raiiroads. Every pound
of paper E\:lp is made from vegetable tiher. The timber for
pulp in the U. 8. is nearly exhausted. Paper inanufacturers
are now forced into Canada for their suppl Fvery paper
mill in this country will use this pnlp. Every city in this and
foreign countries will use and deal in this feed. Manufactur-
ers of celluloid, leather and rubber substitutes, insulating ma-
terial, hnoleuru and pipe covering will be users of this cellulose.

Contracts for machinery for the first plants have been let
with Torris Wold & Co., Chicago.

THE STOCK OF THE

National Fiber & Cellulose Co.

Will, as an investment, surpass e¢verything in
the history of induxtrial money-mukers. A
limited amount of stock Is offered at #1.50
per share, par valuc #10.00, fully paid and
non-assesnnble. BUY BEFORE THE AD-
VANCE IN PRICE, as the stock in welling
rapidly. Investors are invited to examine
machinery, puatents, processes. products and
everything pertainine to the business.

For highly interesting iflustrated pamphlet
fully describing this new industry and sub-
seriptions, write or wire

SANFORD MAKEEVER, Fiscal Agent,
84 Adams Street, CHICAGO, ILL.

NOYY READY.

RESTFUL SLEEP

In Camp, on the Yacht and at Ilome.

“Perfection” Air Mattresse:

CUSHIONS and PILLOWS,

STy

=

Style 61. Camp Mattress with Pillow attached.
Also showing Mattress deflated.

Clean and Odorless, will not absorb moisture.
Can be packed in small space when not in use.
BF™ Send for Mlustrated Catalogue.
MECHANICAL FABRIC CO., PROVIDLNCE, R. I.

Bicycles Below G ost

5000 Bicyc'es, overstock. For 30 days
> on]lfy \tve will sacrifice at less than actual
actor
s’ New 1902 Models.
“Bellise,”” cmt $8.75

G d
““Cossack,”’ ;i . $9-75

b5 ;lsilu‘z'rla;l,’ 77 abanty $10.75
eudori Road Racer,
B o fines bicycle atany price. " $11.75

Choice of M. & W. or Record tires
# and best equipment on‘all our bicycles.
& Strongest guarantee.

We SHIP ON APPROVAL
C.0.D. to anyone without a cent deposit
&allow 10 DAYS FREE TRIAL
before purchase is binding.

3 500 good 2nd-hand wheels $3 to $8.

Do not buy a bicycle until you have written
forour free catalogues with large photographic
engravings and full descriptions.

MEAD CYGLE CO. Dept.59W, Chicago.

N OIL--SMELTER--MINES 7§
M Dividend-Paying Mining, Oil and

/) Smelter Stocks, Listed and

) Unlisted, our Specialty.

DOUGLAS, LACEY & CO.

N4
4
v

Bankers & Brokers, Fiscal Agents, %
Members N. Y. Consolidated Stock Exchange. i
66 BROADWAY & 17 NEW ST.. NEW YORK. :8

Booklets giving our successful plan for realizing the large W
interest and profits of legitimate mining, oil and \'I
smelter investments, sub. blanks, full particulars, etc., sent \§y
free on applieation. %
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Che Cypewriter Exchange

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

817 Wyandotte St..
KANSAS CITY, MO.

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

432 Diamond St.,

PITTSBURGH, PA.

5 North Calvert St..
BALTIMORE, MD.

536 California St.,
SAN FRANCISCO, CAL.
We will save you from 10
to 50% on Typewriters of all makes. Send for Catalogue.
F RE E Prospectusfor1902, for “Architects’ and
Builders’ Magazine,” monthty $2 a year.

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

Catalogue of Architectural, Scientifio
and Technical Books.
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=L (R
= EEL
ET

§. MODELS &
VELTIES B<ETC. NEW 70

DRNAL S
- - -

EXPERIMENTAL WORK. SMALL MACHINERY

TY
0 STENCIL WORKS 100 NASSAU 8T N.Y.

N

l YOU have a workshop you mneed
The Model Maker. Send 25 cents

for one year to Box 136, Station B,

Cleveland, Ohio.
ICE and Bottlers’ Machinery, THE VILTER
MFG. Ce., 8% Clinton Street, Milwaukee Wis
MUDE[S & EXPERIMENTAL WORK.
Inventions develeped. Special Machinery.

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

MACHINES, Corliss Engines, Brewers

CATALOGUES FREE
UNION MODEL WORKS
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Compressed Air

ITS PRODUCTION, USES AND APPLICATIONS.,
By GARDNER D. HISCOX, M. E.

AUTHOR OF
820 PAGES.

PRICE, bound in Cloth, $5.00.

LARGE 8VO0.

‘“MECHANICAL MOVEMENTS.”
547 ILLUSTRATIONS.

Half Morocco, $6.50.

A complete treatise on the subject of Compressed Air, comprising its physical and operative

properties from a vacuum to its liquid form.

air blasts for cleaning and painting. ‘The Sand

aeration and purification of water supply: railway

tion.

)} i 1 m. Its thermodynamics, compression, transmission, expan-
sion, and its uses for power purposes in mining and engineering work ;

erin _pneumatic motors, shop tools,
Blast, air lifts, pumping of water, acids and oils;
propulsion, pneumatic tuhe transmission, refrigera-

The Air Brake, and numerous appliances in which compressed air is a most convenient and

economical vehicle for work—with air tables of compression, expansion and physical properties.

A most comprehensive work on the subject

A special illustrated circular of this book
will be sent to any address on applicatiou.

of Compressed Air.

o

MUNN

“ublishers. of the Scientific American,

& CO.,

361 PBroadway, New York.





