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Excavating apparatus for the German navy, consisting of a diving bell carried by pontoons from which it is entered and operated,

A WEPW APBTINATION ONF THE NIVING RELL.--[Sea nase 127.1
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The Editor is always glad to receive for examination illustrated articles
on subjects of timely interest. If the photographs are sharp, the articles
short, and the facts authentic, the contributions will receive special at-
tention. Accepted articles will be paid for at regular space rates.

RACING YACHTS IN A GALE.

The recent run of seventy vessels of the New York
Yacht Club from Martha’s Vineyard around Cape Cod
to Portland harbor afforded a supreme test of the
seagoing qualities of the modern racing yacht. The
distance was 152 miles. Not long after the start the
wind began to freshen, and throughout the night, as
the yachts fought their way along the coast of Cape
Cod, it increased to what was probably a moderate
gale. The fleet was so roughly handled that the ma-
jority of the boats were scattered during the afternoon
and night, and the following morning found refuge in
the various harbors from Vineyard Haven to Portland.
Of those that completed the run, or rather race, for
such it was, F. F. Brewster’s 90-foot schooner “Elmina”
went through without any mishap, covering the 152
miles in 22 hours, 36 minutes, and 38 seconds elapsed
time. Equally meritorious was the performance of
Cornelius Vanderbilt’s sloop ‘“Aurora,” a vessel over
30 feet shorter than “Elmina” on the waterline,
which covered the course in 26 hours, 11 minutes,
and 21 seconds, beating Mr. W. E. Iselin’s 90-foot yawl
“Vigilant,” the old ‘“America” cup defender, by oyer
9 hours. The ‘“Aurora” was navigated throughout
by Mr. W. Butler Duncan, Jr., who says that the one-
design Herreshoff yachts (the class consists of the
“Aurora,” “Istalena,” and ‘“Winsome”) could hardly
be surpassed in their weatherly qualities and were
not in the least danger in the seaway. Nevertheless,
the fact remains that a moderate summer gale sufficed
to scatter this fleet of seventy vessels, completely disab-
ling many of them, and driving the greater part of them
to the shelter of the nearest harbor. The casualties
comprised almost every kind of a disaster that can befall
sails and spars, running and standing gear, from com-
plete wreckage, as in the case of the ‘“Eleanora,” for-
merly the “Effort,” whose mast went by the board,
carrying bowsprit and everything above deck with
it, to the breaking of the jaws of .the gaff and the
parting of blocks and the minor mishaps so well known
to the racing yachtsman: The many casualties merely
emphasize the fact, already well known to experienced
yachtsmen and designers, that the enormous spars
and big sail plan of the modern racing yacht are ill
adapted for a thrash to windward in a heavy sea and
wind. Although when a racing yacht is staggering
along under her full press of canvas, the strains in
spars, shrouds and stays run up to a very high figure,
they evidently do not equal the more violent strains
which occur under the sudden, snappy plunging and
lurching of a vessel that is being driven under reduced
canvas in a short.and lively sea. The result of this
experience of a summer’s gale will be to bring the
moderately sparred and more comfortable cruiser into
greater favor with the average yachtsman.

PEABY AND THE NORTH POLE.

Public interest in the present attempt by Peary to
reach the North Pole has been reawakened by the re-
cent start of the’ schooner “Jeanie” from St. John’s,
Newfoundland for Etah, west Greenland, for the pur-
pose of gettlng into communication with the explorer,
who has now been absent over twelve months on his
piesent expedition to the North Pole. When Peary
left in the “Roosevelt,” about twelve months ago, he
planned to push as far north as the ice would admlt
and then establish winter quarters and make prepara-
tion. for a dash:by sled between March and June of the
present year. If he were successful he planned to
return to Etah with the ship, if possible, and if not,
without it.
purpose, should another attempt seem to promise suc-
cess, to remain in the North till the summer of 1910,
and make another attempt in the early months of that
year. If any disaster has befallen the “Roosevelt,” the
schooner will probably find Peary at Etah awaiting her

1f he failed to reach the Pole, it was his
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arrival; and he will be there if he has succeeded in
reaching and returning from the Pole. Should he have
failed in his quest, he will still be far away to the north,
and the schooner will bring back such dispatches and
reports as he may have sent down. Possibly the vessel
will also bring back Dr. F. A. Cooke, of Brooklyn, who
went north two years ago and was landed at Etah to
undertake a trip to the Pole with a single companion.
The last word from him was sent back by a native
when he was about to go out over the Arctic ice on his
quest. If all goes well the return of the vessel may be
looked for about October 1st, when some definite news
of Peary’s work may be expected.

TWENTY MILES UNDER THE SEA.

The rapid progress of the arts and sciences in these
opening years of the twentieth century affords oppor-
tunity for the enjoyment of novel situations and ‘sen-
sations, which were possible only in the dreams of the
enthusiast of an earlier day. Thanks to official cour-
tesy, the Editor was recently afforded an opportunity,
during the trials of the latest submarines built for
our navy, to make a run of some twenty miles below
the surface of the water in one of these always inter-
esting and to-day extremely formidable craft.

A little removed from the long lines of battleships,
destroyers, and auxiliaries, that were moored during
the recent summer maneuvers in Provincetown Bay,
was the converted hull of an old wooden sailing brig,
the property of the Fore River Ship Building Company,

which acted as “mother ship” to a group of submarines,

recently constructed by that company, which had been
brought to Provincetown for their official government
tests. Selecting the “Stingray,” one of the largest
submarines, for the reason that her trials for the day
were to be carried on entirely below the surface, we
went aboard, and found ourselves on a narrow, flat
deck, about five feet in width and sixty feet in length,
which covers in the superstructure, a light construc-
tion of steel plating built upon the hull of the subma-
rine proper, and perforated so as to allow a free en-
trance and exit of the water. A steel hand rope, car-
ried in removable stanchions, surrounds this deck. Ex-
tending up through the center of the deck to a height
of about five feet is a narrow elliptical tower, on top
of which is the sighting hood or conning tower, pierced
by several little glass-filled ports for observation. Just
in front of the conning tower is a removable navi-
gating bridge, used when the ship is at the surface.
In front of this are the two tall tubes of the perlscopes
which are in duplicate,

The ship was driven to thé outside mile course by
the electric motors, the gasoline engines which are
used for propulsion on the surface in extended runs,
being uncoupled. The first surprise of the day was
the extraordinary smoothness of the motion, there be-
ing not the slightest vibration to indicate that the ves-
sel was under way. As we approached the course,
orders were given to dismantle the upper works and
send everything below. The wire handrope around
the deck was removed, the stanchions lifted from their
sockets, the navigating bridge on the conning tower was
knocked down, and all of this material, with the steer-
ing gear, compass, etc., was handed, piece by piece,
through the manhole, until the ship was stripped
clean for the dive. As .soon as everybody had gone
below, the manhole was closed, and the submarine was
ready for her first run over the measured mile course.
Below decks throughout the five hours below the sur-

face we were struck with the purity and sweetness,

of the air, and the absence of any odor other than
that of the last coat of paint which the interior had
received. Forward, side by side, we noticed the two
torpedo tubes. Aft, beyond a bulkhead, were the twin
gasoline . engines, and abaft of them the two motors,
the former used for charging the batteries and for

propulsion when the ship is at the surface, the latter '

being used exclusively for propulsion when the ship is
submerged.

‘While making the trial runs, the steerlng is done
by a man in the conning tower.” Immediately below
him, standing on the deck, is the lookout, with'his eye
at the periscope. Facing the side of the vessel,' another
man controls, by means of a handwheel, ‘the’ diving
rudder, and holds the vessel at its proper depth. At
various stations were men with their hands upon the
wheels and fevers that regulate the ballast tanks for
giving the proper submergence and trim to the ves-
sel; aft were the engineers. )

It will be remembered that when we went below, the
submarine was floating at the depth for surface cruis-
ing. The first operation was to admit suﬁicient water
into her tanks to sink the boat to the awash condi-
tion, and in sharp succession the commands came,
“Fill the main ballast tank,” “Fill the forward trim-
ming tank,” “ Fill the after trimming tank.” Imme-
diately one could hear the rather ominous swish of
the water, as- it rushed -into “the vessel. Instinctively
our eye followed the pointer on the large depth gage,
which was fastened on the side of the submarine in
frent of the man who controls the diving rudder. The
tanks were left open till a depth of five feet was regis-
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tered. Then came the order to start the engines,
which was shortly followed by the sharp word of com-
mand, “Dive.” A few swift turns to the handwheel
were followed by a curious dipping or lurching sensa-
tion, as the submarine, impelled by the downwardly-
deflected rudder astern, changed from the horizontal
tc an inclination of about five degrees, and began to
go down. The descent was shown at once on the
depth gage, which moved quickly to indicate eight,
ten, twelve, and ultimately fifteen feet, the depth at
which the runs were to be made.

It should be explained here that the handling of the
diving rudder is the most delicate operation, and the
one requiring most skill and judgment, connected with
the submarine. The rudder must not be put down too
suddenly, or there may be too precipitate a plunge.
At 9.5 knots, the speed at which the run was made,
it took about five degrees of rudder to make the dive.
The submarine going down had an inclination of three
and a half degrees. To keep her on an even Kkeel
when submerged, "it was necessary to give her about
one and a half degrees of the diving helm. This is
due to the fact that when the submerging tanks are
filled, she does not take in sufficient water ballast to
entirely sink her, but is adjusted with a reserve buoy-
ancy of about 1,000 pounds. To correct this buoy-
ancy, it is necessary to keep the helm slightly down
when she is running. To reach the fifteen-foot depth
takes from fifty seconds to a minute and a half, ac-
cording to the speed at which the boat is being run.

The mile course was laid out about half a mile off-
shore, the start, finish, and quarters being marked by
pairs of ranges set up on shore. The instant of pass-
ing the ranges was noted by the man at the eyepiece
of the periscope, which was swung around at right
angles to the axis of the boat. As each range passed
the field of the periscope, the observer called out
“Mark,” the time being taken by observers both cn
shore and within the submarine. When the mile
course had been covered, which was done under full
power at the rate of nine and a half knots, the diving
rudder was put up, and the same curious change of
level was felt as when the dive was made.

Perhaps the most surprising thing about this five
hours’ trip below water was the fact that, even when
the boat was being driven at the highest speed, there
was practically no vibration, and absolutely no indi-
cation that the water was sweeping by the vessel at
a sperd of nearly twelve miles an hour. The only
sound was the slight hum of the electric motors, punc-
tuated by an occasional word of command from navi-
gator or engineer. As far as any indication of sight
or sound was concerned, the cabin might have been
that of any ship that sails the surface of the sea in
the orthodox manner. The first suggestion that the
beat was alive with movement came when, at the end
of the run, the submarine thrust her nose above the
surface, when the ‘swish of the broken water at the
bew could be distinctly heard After making a wide
turn, and heading for the course, the rudder was put
down; a dive to the fifteen feet depth was made,
and, under a reduced speed of about eight knots, the
course was again covered. This was repeated, until
the twelve runs scheduled for the day’s trial had been
completed, the speed of the successive runs varying
from nine and a half down to a minimum of about
four knots. The engines were standardized by count-
ing the revolutions corresponding to the various
speeds.

A look through the eyepiece of the periscope, while
we were submerged, removed the last doubt as to the
ability of the submarine to ‘“see.”” By means of a
handwheel the periscope may be swept rapidly around
the whole horizon; and so perfect is the reflection of
the little mirrors, that we were able to pick out any
particular battleship, yacht, or object on shore, with
as much ease and as perfect visibility as if we had
stood six or eight feet. above the water, at the level
of the object glass at the top of the periscope. The
operator stated that in rough weather the wash of the
waves keeps the glass clean and does not interfere
with vision.

There can be no question that the submarine has at
last “come into its own.” Among the captains of the
Pbattleships and the line officers in general at Province-
town, there was noticeable a growing respect for
these craft, due to the varied and accurate work
which the flotilla had accomplished during the sum-
mer maneuvers. There has been a steady but slow
growth in the speed of the submarine. Its control is
now perfect, and its radius of action is being rapidly
increased. Our largest boats have a radius of about
one thousand miles; and two are under construction
cn the Pacific coast which will have a cruising radius
of about three thousand miles. This means that the
submarine is taking on full seagoing qualities. It~
must no longer be regarded as restricted to seacoast
operation. The time is not far distant when an admi-
ral searching for the enemy upon the high seas may
include a submarine flotilla in his fleet. The profound
significance of this fact upon strategy and tactics will
be appreciated by every naval expert.
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ENGINEERING.

The New York, New Haven & Hartford Railway
Company are about to make tests of the comparative
performance of electric and steam locomotives in
freight service. To this end they have ordered two
freight locomotives. Ome of these is to he equipped
with side rods, and the other will be of the geared
type.

Statistics of accidents on the railways of the United
Kingdom for the year 1908 show that in acciderts to
trains, rolling stock, or permanent way, no passen-
gers were killed, but 283 were injured; while of em-
ployees, 6 were Kkilled and 164 injured. Accidents of
a kind other than the foregoing included 102 passen-
gers and 376 employees Kkilled, and 2,240 passengers
and 4,976 employees injured.

The “ Alagoas,” the seventh of ten torpedo-boat de-
stroyers ordered by the Brazilian government, was
successfully launched by Messrs. Yarrow & Co. of
Glasgow on July 29th. Like her sister vessels she is
240 feet long by 23 feet 6 inches beam, and will be
equipped with two doubel-ended Yarrow boilers of
4,000 horse-power capacity, supplying the two sets of
4-cylinder triple-expansion engines, refrigerating appa-
ratus, and other auxiliaries.

In a recent paper W. E. Gray states that the manu-
facture of tin plates originated in Bohemia, hammered
iron plates having been coated with tin in that coun-
try some time before the year 1600. Tinplate making
was introduced into England from Saxony in 1665,
and the first tinplate factory in France was estab-
lished in 1714. Tin plates were first made on a com-
mercial basis in the United States at Pittsburg in
1872.

According to “Railways” of Calcutta, the success of
the monorail system in India for carrying freight and
passengers is largely a question of finding a satisfac-
tory type of carriage, and Mr. Brennan is now making
experiments on short lengths of roads in India to
determine this question. The monorail system is be-
lieved to possess great value, because of its simplic-
ity and cheapness of construction, for military pur-
poses on mountain roads. The result of the experi-
mental work will be given in a forthcoming report.’

The Jamaica Bay Improvement Commission will
shortly make a survey for the bulkhead line, which
will be built at about 2,000 feet from the westerly
and northerly shore of the bay, and will extend  from
Barren Island to Three Mile Creek. The g'overnment
will dredge a channel which will ultimately be 30
feet deep and 1,000 feet wide. The dredged material
will be used to fill in the 1,250 acres between the bulk-
head and the shore line. In the earlier stage of the
operations it is proposed to dig the channel to a
depth of 18 feet and a width of 500 feet.

The work which has been done in the electrification
of steam railroads has probably suffered from the
lack of collaboration between the different railroads
and interests that have been engaged in such work.
Hence, it is gratifying to note that the New York Rail-
way Club has appointed a special committee to take
up the subject during the coming fall and winter, and
report at the annual electrical meeting of the club
in March next. They will collect data and make sug-
gestions as to the direction in which further investi-
gation should be made. Substantially the same action
has been taken by the Maintenance-of-Way Association
and the American Railway Association.

A new record for mining and shipping anthracite
coal has recently been made by the Kingston Coal
Company, of Wilkes-Barre, Pa. During the month of
July, that company’s breaker No. 2 shipped 91,000
gross tons of coal, which, as far as we can learn,
beats the record of any in the United States. This
breaker has been entirely rebuilt during the last six
months without any stoppage of its machinery, im-
proved springboard shakers being substituted for re-
volving Screens, and mechanical pickers introduced to
dispense with a large number of boys on the picking
belts. The breaker worked twenty-four full working
days of nine hours, the greatest number of mine cars
dumped in one day being 1,641.

So vast are the crowds which are expected to gather
during the forthcoming Hudson-Fulton Celebration,
that the Executive Committee have made elaborate
plans for the proper care of the health and conven-
ience of the visitors. During the entire time of the
celebration there will be open, twenty-four hours a
day, a large number of emergency hospitals, provided
with telephone connections. A number of physicians
and 1,500 trained nurses have volunteered their serv-
ices. During the three days of the land parades there
will be established a temporary emergency hospi-
tal at every five blocks, with ambulances stationed at
every ten blocks. During the two water events of
the celebration, an innovation will be introduced in
the form of ambulance launches, with nurses, doctors,
and police officers in attendance.
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ELECTRICITY.

In recent trials of the Pollak-Virag high-speed tele-
graph between Berlin and Konigsberg, a distance of
430 miles, 2,800 distinctly recorded words were trans-
mitted in five minutes.

So successful have been the experiments with the
new Telefunken system of wireless transmission at the
new 20-kilowatt station of the Austrian government at
Pola on the Adriatic, that signals strong enough to
be automatically printed on tape by the coherers were
received at Norddeich on the North Sea, Copenhagen,
and Berlin.

The wave forms of electric currents have been made
visible by M. Abraham of Paris by means of an adapta-
tion of the mirror galvanometer. Upon the mirror
being set swinging horizontally by the current, the
beam of light is thrown upon a revolving prism and a
set of fixed mirrors in such a way that it is spread
out in the vertical direction, so that the wave form of
the current appears upon a screen.

The French government, which already had the
monopoly of telegraph and telephone operations in’
France, has extended its legislation to include wireless
telegraphy. No wireless telegraph or telephone ap-
paratus may be set up on French territory or ships
except where authorized by the state, and foreign ves-
sels in French waters may not operate their apparatus
in such a way as to conflict with government messages.

Wireless messages transmitted from the Glace Bay
station in Canada have recently been picked up with
some regularity by the Eiffel Tower receiving station
in Paris, proving that transatlantic wireless com-
munication is an accomplished fact. The Paris plant
is in no way competing with commercial stations, be-
ing purely for military purposes, making no communi-
cation with places outside of France except the French
African colonies.

The growing importance of the electric vehicle,
hitherto somewhat overshadowed by the more showy
successes of the gasoline car, is evimced by the fact
that at the recent annual convention of the Society
of Automobile Engineers in Chicago half the papers
presented related to electrical subjects. Two of the
papers referred to storage batteries and one to meas-
urement of energy consumed by commercial vehicles,
the most animated discussion of the meeting centering
arornd the latt-r.

The notable successes of wireless telegraphy in pro-
curing speedy assistance for ships in distress at sea in
spite of fog and distance, best exemplified by the cases
of the “Republic” and the “Ivernia,” has caused an

" application for lower insurance rates for vessels equip-

ped with wireless apparatus to be proposed for the
international marine insurance congress at Baden next
month. Success of the application should be mutually
beneficial, both effecting a saving in insurance cost to
shipowners using wireless and extending the use of
the latter.

Upon the successful completion of tests now in prog-
ress of a b5,000-kilowatt unit, the New York Inter-
borough Railway will install two more General Electric
Curtis low-pressure turbines driving 3-phase 25-cycle
11,000-volt generators, each of 5,000 kilowatts capacity,
operated by exhaust steam from existing reciprocating
engines at the 59th Street power house. It is esti-
mated that the turbines will take nearly as much
power from the exhaust steam as the reciprocating
engines do in expanding from 150 pounds pressure to
atmosphere.

The Great BEastern Railway of England, with one
of the largest termini in London and a great suburban
traffic, has lost passengers at the rate of 25,000,000 per
annum since the advent of the London County Coun-
cil’s electric tramways, and this in spite of a gradual
reduction of its fares amounting in some cases to 40
per cent. The council tramways are a municipal under-
taking, and while giving good service have been run
hitherto at a loss, the deficit being paid out of the
rates, so that the railway company, as a large rate-
payer, is naturally aggrieved at having to contribute
to the support. of a successful rival.

The Public Service Commission, which has been con-
sidering the question of compulsory electrification of
railways passing through the Adirondacks forest pre-
serve, as a means of fire prevention in the latter, has
rejected this remedy on account of its prohibitive
cost. The additional cost of operation by electricity
was estimated to be $1,156,470 a year more than the
present cost of operation by steam locomotives, for the
New York Central lines alone, that figure being re-
duced by only $100,000 if all the power were generated
by water. This great expense is due to the very un-
favorable conditions for electric service, the traffic
consisting of a few heavy trains over comparatively
long distances, whereas economical electrical opera-
tion requires a fairly uniform traffic composed of a
large number of small trains at small intervals, as in
the suburban service of large cities,
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SCIENCE.

Capt. R. F. Scott, who recently returned after a
thrilling "attempt to reach the South Pole, in which
he was nearly successful, has announced his intention
of setting out on another Antarctic expedition early
in 1910.

That the New York Aquarium is certainly meeting
with public approval would follow from the remark-
able attendance in July, 1909. During that month
528,266 persons passed through the turnstile—an aver-
age of 17,040 per day. Up to August 2d, 1909, the
total attendance was 2,006,919.

It is announced that Lieut. Shackleton will lecture
in the United States and Canada, in order to earn
enough money to pay the heavy indebtedness which
he incurred on his last Antarctic expedition. The an-
nouncement is astonishing, as it was generally sup-
posed that Lieut. Shackleton had been aided by his
government. It is stated that the expedition was
financed by a small group of Americans who lost their
all in the last financial crisis.

The Duke of the Abruzzi cables that he has ascended
Mount Godwin-Austen, in the Himalayas, to a height
of 24,600 feet. He failed by 3,665 feet in reaching
the mountain’s summit. We believe, that although
he did not succeed in his ultimate object in ascend-
ing this lofty peak, he has broken all records for
mountain climbing. The Duke had an advantage over
the private individuals who were his rivals in the
Himalayan field, in so far as the government of India
furnished him with guides and porters. For all that,
his hardships must have been tremendous. The Work-
mans have stated that climbing in the Swiss Alps is
child’s play compared with the feats of endurance
which climbing in the Himalayas demands.

As aluminium is extensively employed in the manu-
facture of kitchen utensils it is important to know
how it is affected by the foods which are brought
into contact with it. For this purpose Fillinger boiled
aluminium foil in fresh milk, sour milk, wine, min-
eral waters and 10 per cent solutions of various salts.
The aluminium foil was weighed before and after
the boiling, which was continued for half an hour.
No appreciable loss of weight was produced by boil-
ing in sweet milk, white or red wine, or solutions of
sodium chloride, potassium iodide, sodium nitrate,
potassium sulphate, and calcium nitrate, and only a
very small loss was caused by sour milk. The alumi-
nium was strongly attacked, however, by sodium bi-
carbonate, magnesium sulphate, calcium sulphate, and
mineral waters. - :

Garrigon has tested the radio-activity of the hot
springs of the Pyrenees by immersing in their waters
a photographic film inclosed in a tube of aluminium.
The film showed an impression after a longer or
shorter immersion, while a second film, immersed in
the same conditions, but inclosed in a tube of lead,
remained unaffected. A very thin sheet of lead suf-
fices to stop the radiations of radium, etc., which pass
through comparatively thick sheets of aluminium.
The following experiment, of similar character, is
reported by an Italian scientific journal: A photo-
graphic plate, wrapped in paraffined paper (to exclude
moisture) and then in black paper, was placed be-
tween two plates of iron 1/12 inch thick, which were
coated with asphalt varnish. The iron plate next to
the sensitive film had five perforations, about 14 inch
in diameter. The whole apparatus was suspended for
15 hours over a spring, with the perforated plate lower-
most. On being developed the photographic plate
showed impressions of the five perforations. A con-
trol plate, treated in the same manner, but not ex-
posed over the spring, showed no impression what-
ever.

F. Robin has made a series of experiments on the
hardness of steel at low temperature, using a falling
ball 2/5 inch in diameter, which gave a blow of about
three tons. The metals were in bars about two
inches long and one inch square. They were placed
in three refrigerating mixtures, producing tempera-
tures of —4, —112, and —300 deg. F. The tempera-
ture —4 deg. F. was obtained by a mixture of ice and
calcium chloride; the temperature —112 deg. F. by a
mixture of carbon dioxide snow and 95 per cent alco-
hol. The lowest temperature, —300 deg. F., was ob-
tained by a mixture of liquid oxygen and nitrogen
containing a very large proportion of nitrogen. The
experimenter finds, as Hadfield did, an increase in
hardness of steel immersed in liquid air, but the in-
crease is not progressive, the curve of hardness rising
suddenly at —112 deg. F. and attaining a great height
in liquid air.- Cast antimony also increased greatly
in hardness, but cooling had comparatively little effect
upon aluminium, copper, lead, tin, nickel, and some
other metals. Spring steel containing silicon shows
little change. Chrome steel showed great variation,
while tungsten steel, vanadium steel, molybdenum
steel, and rapid-cutting steel gained little in hardness
on being cooled to the lowest temperature. Quenched
steels gained considerably in hardness.
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TESTING A TORPEDO-BOAT DEFENSE.
BY AN EYEWITNESS,

A most realistic test of the value of a boom for the
defense of harbors against the attack of torpedo craft
has just been made by the British Admiralty. In 1904
the submarine mine fields which up to that date had
been maintained at the entrance to the principal Brit-
ish naval ports were abolished, and at the same time
the Brennan torpedo—a weapon operated and directed
from the shore by means of endless steel wires—was
also discarded. These changes were followed by the
organization of submarine and torpedo flotillas for
the local defense of the ports, and simultaneously a
great deal of attention began to be paid to the ques-
tion of boom defense.

The latest pattern in these obstructipns adopted by
the British Admiralty consists of a number—gener-
ally from 100 to 150—of balks of timber, each about
ten feet long, tied together by four lines of strong
steel hawsers. At intervals along its length, the boom
is attached to pontoons which are themselves an-
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through, at any rate without considerable damage to
herself.

Of the trial itself there is little to say. It took
place at five o’clock in the morning of July 28th. The
“Ferret” left Portsmouth harbor, and, turning round,
steamed toward the boom at about fifteen knots. The
lieutenant and quartermaster stood on the bridge and
at the wheel respectively, and steered a course di-
rect for the center of the obstruction. When a hun-
dred yards distant steam was shut off. The surround
ing pinnaces and tugs closed in, the “Ferret” caught
the boom between two balks—and went through it as
easily as if it had been packthread. No shock what-
ever was felt on board. and everyone—engine-room
staff and stokers included—remained at their posts,
and were, in fact, unaware of the fact that the ob-
struction had been cleared. A glass of water left
standing on the wardroom table was not even spilled.

The hawsers were cleanly cut, and the two halves
of the boom swung round with the tide toward the
shore.

Destroyer ¢ Ferret * as she appeared when approaching the boom at 15 knots speed.

chored to the bottom of the channel by heavy moor-
ing chains. Each balk of timber is about a foot square
in section, and is studded with a number of stout,
curved steel spikes, four projecting from either end,
and others being placed along the length of the balk
at intervals of about three feet. The object of these
spikes is to prevent the “jumping” of the boom—an
incident which has occurred more than once in ma-
neuvers. It is achieved by all movable weights—
including the crew—being taken aft, thus lifting the
bow of the vessel well out of water. Then, running
at the boom at full speed, the nose would be pushed
‘well over the edge of the boom, and the impetus of
the vessel and the sudden rushing of the men for-
ward again would in most cases prove sufficient to
carry the ship safely across. A few years ago, how-
ever, a British torpedo vessel broke her back while
trying to jump a boom.

It was, of course, well understood that any vessel
larger than a destroyer could easily break any boom
yet devised. The British Admiralty, however, after
much discussion, came to the conclusion that the only
vessels likely to penetrate the outer line of British
port defenses were destroyers and torpedo boats (in-
cluding, of course, submarines), and it was therefore
decided to put to a practical test the problem whether
a vessel of one of these types could burst through a
boom of the latest pattern.

A section of a boom of the latest design was there-
fore erected across a small creek in the upper reaches
of Portsmouth harbor. In addition to the spikes
already described, the boom was furnished with a
three-inch wire hawser stretched about three feet
above the balks, with the object of shearing the masts
and funnels from any destroyer which might have the
audacity to charge the boom, and to force it down on
to the steel spikes. Five feet below the surface there
was another hawser, designed to impede the progress
of the ship and to foul its propellers.

The attack was intrusted to the torpedo-boat de-
stroyer “Ferret,” an obsolescent vessel of 280 tons,
launched in 1893. Her engines are of 4,810 horse-
power, the designed speed being 27 knots. For the
purpose of the test she was strengthened by means of
steel plates fixed to either side of the bow, but this
was only done to give her a greater resemblance to
the latest vessels of the destroyer class. Nominally
her crew consisted of seventy men, but for the pur-
pose of the trials a volunteer crew of ten was selected,
Lieut. J. C. Hodgson being in command and Artificer
Engineer J. Hawkesworth in charge of the engines.
Before starting, the whole of the crew were directed
to come on deck as soon as the vessel got within one
hundred yards cf the boom and to be ready to jump
overboard, while a large number of tugs and launches
were in the vicinity to pick up the expected pieces.
These facts alone are sufficient evidence that the Ad-
miralty officials did not expect the “Ferret” to get

The “Ferret” could easily have proceeded into the
dockyard under her own steam, but two tugs took
charge of her, and later in the day she was docked.
An examination showed that she was quite undam-
aged. The hawsers had made a dent in her bows,
but no plates were started, and she was making no
water. It is not believed that she was strained in
the slightest degree, but this will not be definitely
known until a thorough examination has been made.

The experience was practically a repetition of what
occurred in 1885, when the torpedo-ram “Polyphemus”
charged and broke a strong boom at Berehaven in
Ireland. In that case, however, the attacking vessel
was a craft of over 2,000 tons, and the boom was not
so scientifically constructed as that tested at Ports-
mouth.

It is understood that the Admiralty intend to carry
ocut a series of tests, with the object of discovering a
really efficient obstruction for harbor mouths. It is
suggested that a series of wire entanglements, placed
one behind the other, will next be tried. As was to
be expected, the result of the Portsmouth trial has
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already led to a demand for the reinstallment of the
submarine mine defenses of British harbors.
_—— . — —
THE FIRST CROSS-COUNTRY FLIGHT OF THE AERO-
NAUTIC SOCIETY’S BIPLANE,

As mentioned in our last issue, Mr. Charles F. Will-
ard has been learning to fly the Curtiss biplane ac-
quired recently by the Aeronautic Society. Last week,
in the vicinity of Mineola, L. I., Mr. Willard made
practice flights early in the morning almost daily. On
the 14th instant he made a flight in the shape of the
letter S of nearly five minutes’ duration, in the course
of which he traveled about three miles. The follow-
ing morning, at 5:26 A. M., he started off as usual
near the fair grounds at Mineola; but, instead of
circling over the plain, he drove the machine above
the fair grounds some three miles across country to
Garden City. At this point he turned to the left and
headed for the grounds of the Meadowbrook Hunt Club,
passing over a group of men on their way to work,
who waved their caps and cheered. From this point
he flew toward Westbury, swerved to the south, and
crossed the Motor Parkway, making several turns.
He traveled to the outskirts of Hicksville, whence
he directed his machine straight back to Mineola.
Before reaching the starting point, however, some-
thing about the motor gave out, and the machine was
forced to descend upon rather rough ground. The
landing was made without damage, however. The
machine was in the air over nineteen minutes, and
covered a distance of about twelve miles. The height
attained was about 150 feet. This is the second cross-
country flight made in the United States by any aero-
plane, the first one being that made by the Wright
machine in its government test on the 30th ultimo.
Mr. Willard traveled somewhat farther than did Or-
ville Wright and Lieut. Foulois, though the ground
over which he flew was much smoother and less
dangerous in case the machine was obliged to alight.
This fiight surpasses any ever made by Mr. Curtiss
himself, or by Messrs. McCurdy or Baldwin. In addi-
tion to being a cross-country flight, it is the longest
flight yet made in the United States by any machine
other than the Wright. It is probable that further
exhibition flights will be made with this machine by
Mr. Willard in the near future.

MR. CURTISS AT RHEIMS.

Mr. Glenn H. Curtiss arrived in France on the 12th
instant with his aeroplane, which was packed in boxes.
The machine was taken as personal baggage directly
from Havre to Rheims, and after busying himself
the following day with its erection, Mr. Curtiss an-
nounced that it was almost, ready for trial. This will
give him a full week in which to tune up the machine
and prepare for the races, which start on August
22nd. There seems little doubt that Mr. Curtiss’s new
hiplane will make an excellent showing against the
two score machines with which he will have to com-
pete.

THE TRIAL FLIGHT OF THE “BADDECK NoO. 1.”

“Baddeck No. 1,” the new biplane with which
Messrs. McCurdy and Baldwin are experimenting at
Petewawa military camp in Canada, met with an acci-
dent when the first flight was attempted on August
13th. The machine reared suddenly in the air and

(Concluded on page 127.)
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The boom eonsisted of 12-inch by 12-inch logs, tied together with four lines of heavy steel cable. Three feet above and five feet below the boom
were stretched two 3-inch steel cables. At the front end and along the sides of each log were sharp, forwardly-projecting steel
spikes, The torpedo-boat destroyer struck the boom between two logs, cut the cables, and passed through unharmed.

Torpedo defense boom before the attack in Portsmouth harbor.
TORPEDO BOOM EXPERIMENT.
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A RECORD CROSS-COUNTRY MOTOR-BOAT TRIP,
BY OUR SPECIAL CORRESPONDENT.

A river trip of 450 miles made in one day be-
tween dawn and dark would certainly be a record-
breaking performance. Such a trip could hardly be
made with the usual type of high-speed motor boat,
as neither the engine nor the hull would be likely to
stand 15 hours continuous running at a 30-mile clip.
The annual French endurance race from Paris to the
sea, in which a number of the fastest racers usually
compete, is generally run in stages, so that it lasts
several days and consists of a few spurts of several
hours each. When these facts are considered, one
can appreciate the bold undertaking of the Dean
brothers, of Cincinnati, O., when they attempted to
run their fast boat “Brer Fox II.” from Pittsburg to
Cincinnati in one day. This boat had previously made
the 1,554-mile trip from St. Louis to New Orleans at a
speed of 29.8 miles an hour, and altogether had travel-
ed over 3,000 miles at a speed of nearly 30 miles an
hour.

The start was planned for Sunday, July 10th last;
but on account of low water in the Ohio River, it was
necessarily postponed. A demonstration was given
the SCIENTIFIC AMERICAN representative of the speed of
“the boat, however, in a round trip to McKeesport, Pa.,
a town 20 miles distant. The running time was 39
minutes one way and 41 the other, which was against
a slight current. This was an average of over 30 miles
an hour. Fortunately, within the next three days there
was some rain, and the water rose enough in the river
to make possible the undertaking of the trip, although
only with the running of considerable risk, as
the following account shows: The
start was made from the landing
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while the boat was running nearly at full speed. Two
blades were stripped from the wheel, and the boat was
paddled to the bank, where the other propeller was
put on. The shaft was bent slightly just in front of
the propeller. The accident happened at 7 A. M., when
all eight cylinders had been put on for a short time,
as there appeared to be about three feet of water. The
start was made from Petticoat Bar at 8:43:40, the
engine running on four cylinders; and no further
changes were made until Marietta was reached at
10:22:05, where there was considerably more water,
owing to the Muskingum River fiowing into the Ohio
at that point.

Full speed was maintained until near Ravenswood,
21814, miles from Pittsburg, where a stop was made
to replace the batteries. The boat is equipped with
a magneto, but this had been disabled in the storm
on Wednesday night, and was out of commission.
From Ravenswood to Ironton, 10614 miles, the engine
was run at full speed continuously, and not a single
adjustment of any kind was made. Had it been pos-
sible to run at thig rate of speed with the same amount
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justment until the Ohio River Launch Club was

‘reached, where ten minutes were lost in taking on an

extra can of gasoline, the supply having run short.
Cincinnati was reached at 1:15:45, where the boat
and occupants received a rousing reception from a
large crowd. The run from Maysville to Cincinnati
was made at the rate of 26.54 miles per hour, the
fastest long run on the trip.

The actual running time for the trip from Pittsburg
ta Cincinnati was 21 hours, 35 minutes, and 25 seconds,
which is a new record by water between these cities.
This was at an average rate per hour of 21.25 miles, a
most notable performance for a disabled boat in low
water, where two-fifths of the entire distance was made
under half power. At least ten per cent additional
distance was covered on this trip, due to the necessity
of crossing and recrossing the river in order to keep
in the channel, maneuvering which would have been
unnecessary had there been a sufficient stage of water
to permit running straight ahead and cutting the bends
and curves in the river. The crew on this trip was
composed of M. B. Dean, captain; William Stevenson,

of the Pittsburg Launch Club on
Wednesday evening, July 14th, at
7:09:25, with the intention of run-
ning through the six dams to
Rochester, Pa., that night, in order
to make an early start through the
open river on Thursday morning,
thus avoiding the loss of time in
locking through these six locks. A
storm came up after passing
through dam No. 1, and the boat
was forced to tie up for the night.
Another start was made early
Thursday morning, and dam No. 6,
at Rochester, was reached at
9:25:10, the actual running time
through the pools being at the rate
of 25 miles per hour.

Below the pools the water was
found to be so shallow that it was

Side view of ¢ Brer
Fox ILI.” under way.

engineer; James
Rowley, pilot; and
George D. Steele,
representing the
SCIENTIFIC AMERI-
CAN. It is the inten-
tion of Mr. Dean,
who is one of the
owners of the “Br’er
Fox [1.,” to make an-
other attempt at a
one-day trip from
Pittsburg to Cincin-
nati this fall, when
there will be a bet-
ter stage of water
in the Ohio River.
With proper condi-
tions, there is but
little doubt of his
accomplishing the
remarkable feat. The

of water down from Pittsburg, there is no
doubt whatever that the run could have been
made from that city to Cincinnati in one day.
The performance of the engine on such high
speed for such a distance is nothing short of

Rear view of “Br’er Fox IL.” traveling at high speed.

necessary to cut out four of the eight cylinders in
order to reduce the speed of the engine to 500 R. P. M.,
or approximately half speed. Below Wellsville, O.,
the propeller struck the bottom of the river and was
bent. It was decided to continue with the disabled
propeller until deeper water was reached, as the extra
propeller carried on the boat had been damaged on
the trip up the river to Pittsburg. It was impossible
to make any speed until Bellaire, O., a distance of 95
miles, was reached, although the engine performance
was perfect. The boat grounded several times, caus-
ing a loss of considerable time, but fortunately little
damage was done.

All eight cylinders were set working at Bellaire, but
four were cut out again after going about two miles,
and but four cylinders were used to Marietta, a dis-
tance of 171 miles. Sistersville, W. Va., was reached
on Thursday evening at 6:49. The night was spent
here, and a supply of gasoline and cylinder oil was
taken aboard. Leaving Sistersville at 6:37:10 on Fri-
day morning, a quick run was made to Petticoat Bar,
9 miles down the river. The propeller struck the bar

remarkable, and is a triumph for the manufac-
turer of the two-cycle engine. No part of the
engine heated up at any time, and not an ex-
plosion was missed. Vanceburg, Ky., was reached at
7:12 Friday evening. The boat was tied up for the
night, and a supply of gasoline and cylinder oil was
taken on. A fresh start was made at 7:22 on Satur-
day morning, and the run to Maysville, Ky., was made
without stopping or slowing down the engine. The
landing at Maysville was reached at 8:38:50, thus mak-
ing the 301 miles between those cities in 1:16:50, and
this with a bent propeller and shaft. Such a per-
formance by a badly disabled boat is truly remarkable,
and particularly when it is taken'into consideration
that while the “Br’er Fox 11.” is designed to carry a
crew of but two, she carried a crew of four on this
trip, and 85 gallons of gasoline instead of the 30 gal-
lons which are generally carried.

At Maysville a telegram was received from Cincin-
nati asking that the boat’s arrival be planned and
timed for ome o’clock, as the launch clubs of that city
had planned a reception at that hour. The boat was
accordingly held at Maysville until 10:49, when the
start was made for Cincinnati, 60 miles distant. The
engine was then run without change of speed or ad-

The S-cylinder 2-cycle motor.

A RECORD MOTOR-BOAT TRIP FROM PITTSBURG TO CINCINNATI.

second attempt will
probably be made
with another type of
boat, as the Fox
Company is install-
ing its 8-cylinder motor in a hydroplane craft that
it is thought will prove very speedy.

The “Br’er Fox II.” was planned and assembled by
Mr. A. G. Dean, one of her owners and also one of the
officers of the Fox Reversible Gasoline Engine Com-
pany, of Newport, Ky. She is 40 feet in length, 414
feet beam, and draws about 26 inches of water. The
hull is of rib and carvel construction, planked all over
with 14-inch white pine, and weighs, without engine
and equipment, about 625 pounds. She is built on
racing lines, and was designed and constructed by
‘Wright brothers, of Newport, Ky.

The power equipment consists of a Fox motor rated
at 56 to 65 horse-power. This engine is unique in that
it has eight cylinders of the two-cycle type arranged
in line above an 8-throw crankshaft. In appearance
the motor is similar to the usual two-cycle engine, ex-
cepting that the cylinders are set farther apart to per-
mit the use of wider bearings. The cylinders are all
5-inch borea by 5-inch stroke, and the base is a solid
one-piece aluminium casting. The crankshaft is cut
from a solid steel billet, and the throws are set to fire
the cylinders 1, 5, 2, 6, 3, 7, 4, 8. At a speed of 800
R. P. M. this gives 6,400 piston oscillations per minute,
and results in wonderfully steady and efficient power.

The one special feature of this motor is the design
and location of an auxiliary fourth port, which is now
being patented. Through this port air is drawn into
the explosion chamber slightly in advance of the in-
coming charge of gas, and this injection of air accom:
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plishes the double purpose of expelling the burned gas
without waste of fuel, and leaving pure air in the
explosion chamber instead of vitiated gas. ‘

These fourth ports can all be operated together by
means of a lever, and when opened, result in a marked
increase in both power and speed. High-tension igni-
tion by means of two distributors and two coils is em-
ployed. Lubrication is effectually accomplished by a
force-feed system into the journals and by a spray
taken by the incoming gas to the wrist-pins, connecting
rods, and pistons. A clutch of the self-locking type is
used, but no reversing gear is required, since the motor
is readily reversible.

As is customary with boats of this type, the exhausts
are open, and extend several feet above the sides of
the boat. These exhausts are 21% inches in diameter.

The motor drives a 22-inch diameter, 44-inch pitch
wheel at from 750 to 800 R. P. M. with ease, and in
short test runs has turned this wheel at from 810 to
825 R. P. M. in the Pittsburg pools, giving a speed in
excess of 30 miles per hour in the slight current of
those pools. On the run from Pittsburg down the Ohio
to .Cincinnati, the engine kept up a steady speed of
from 750 ‘to 775 R. P. M. without forcing, and main-
iained this speed for hours at a time without per-
ceptible heating. This speed could be maintained easily
for an entire day, or even more, were the stage of
water sufficient to permit the boat to run at such
speed in safety.

In the run to Cincinnati, four gasoline tanks were
carried, two rear tubular tanks in the stern each hav-
ing a capacity of 15 gallons; one 20-gallon tank under
the seat; one 30-gallon tank in front of the seat; and
one 5-gallon gravity feed tank directly over the 30-gal-
lon tank, making a total capacity of 85 gallons for long
runs. The tanks all feed into the 5-gallon gravity tank,
a hand pressure pump forcing the contents of the
lower ones to this gravity tank. Besides an individual
carbureter for each cylinder, the transfer pipes of each
pair of cylinders are connected to a second carbureter,
so that there are no less than 12 carbureters used on
the engine.

Based on rated power, the motor in the “Br’er Fox
ILI.” consumes approximately 1.4 pints of gasoline per
horse-power hour, but the engine unquestionably de-
livers more than its rating, so that on actual wheel
performance turning a 22-inch diameter, 44-inch pitch
wheel 800 R. P. M,, it is very close to a pint per horse-
power hour.

The boat has a capacity of 14 gallons of cylinder
oil in tanks. She is designed to carry two men aver-
aging about 155 pounds each and 30 gallons, or about
240 pounds, of gasoline. On the trip from Pittsburg
to Cincinnati she carried four men, whose combined
weight was 670 pounds, and 85 gallons of gasoline,
weighing approximately 600 pounds, or a total of, 1,270
pounds, against 550 pounds, which is her estimated
capacity when speeding.

o
The Current Supplement.

The opening article of the current SUPPLEMENT, No.
1755, is devoted to a discussion of the wonderful
Frankfort Aeronautical Exposition, which has- been
opened with such success in Germany. Excellent views
of the exhibits accompany the text. Mr. E. F. Lake’s
exhaustive and instructive article on the oxhydric
process of cutting metals is continued. Mr. Newton
Wright explains how the size of gas and oil engine
cylinders may be determined. It is a curious fact
that many of the marbles employed by the Romans,
Greeks, and even Egyptians, are those most highly
valued by the architects and builders at the present
time. Marbles and other decorative stones from the
identical localities which were sought by the ancients
with so much care are now to be seen in most fine
modern buildings in London and other cities. This
whole subject of ancient marbles and ancient marble
quarries constitutes the subject of an article by Mary
W. Porter. O. Bechstein contributes a wonderfully
instructive article on kieselgur and its uses. The ex-
perimental evidence in support of the atomic hypothe-
sis is set forth by R. Ehrenfeld. Maria Parloa’s mono-
graph on canning and preserving fruit is continued.
Interesting electrical notes are those entitled “How
to Join Electric Wires,” and “The Egner-Holmstrom
Telephone Apparatus.” It is sometimes necessary
when designing buildings or other works to construct
models in order to explain intricate points more
clearly than can be shown in drawings. How this is
done, Mr. Stanley C. Bailey explains. Improved deep-
sea sounding apparatus is described by Capt. E. Moll.
A report of the Sixth Conference of the International
Commission of Meteorology is published. A calendar
good from 1753 to 1952 is not the least interesting fea-
ture of this issue.

From the returns compiled by Lloyd’s Register of
Shipping, it appears that, excluding warships, there
were 308 vessels of 745,705 tons gross under construc-
tion in the United Kingdom at the close of the quarter
cnded June 30th, 1909.
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THE NUMBER OF OUR ANCESTORS.
To the Editor of the SCIENTIFIC AMERICAN:

The difficulty that some of your correspondents
have with the ancestral puzzle is in disregarding the
marriage and intermarriage of distant relatives.
Thus if one of B’s grandparents on his mother’s side
-was cousin to one of his grandparents on his father’s
side, B would have only 14 great-great-grandparents.
The one divergent series would be extinguished and
the number of his ancestors in any one generation
would be 27 — 2n—4,  If, instead, two of his eight
great-grandparents were cousins the formula would
be for any generation 2n— 2n—5 If there were two
sets of cousins among his great-grandparents the
formula would be 2n — 2 (2n—5), etc.

When we consider that our ancestors for hundreds
and thousands of years lived in small and more or
less isolated villages and communities and that fami-
lies of as many as ten -or twelve children were not
uncommon, we can see that could we trace all lines
of descent of any one person we would find them con-
stantly running into each other and merging into
common ancestors. Thus in the fifteenth generation
we might trace descent from two parents through
any one or through all of their twelve children. And
if the blood of these children had commingled at other
times in the line of descent, as it must at least in
an isolated community, two persons in the fifteenth
generation might represent a hundred or even sev-
eral thousand of B’s theoretical ancestors.

Nora Springs, Iowa. W. A. ECKLES.
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THUNDERSTORMS.
To the Editor of the SCIENTIFIC AMERICAN:

The explanation of thunderstorms ordinarily given
is that clouds are formwwrof minute particles of mois-
ture, each having an electric charge on its surface.
These particles agglomerate in drops of rain, and
their electric charges spread over the surface of the
drops with a resulting greater electric density, be-
cause the surface of a drop is much less in extent
than the aggregate of the surfaces of all the particles
of which it is made; the increase in surface being
proportional to the square of the diameter, when the
increase in volume is proportional to the cube of the
diameter. For instance, the electric potential (de-
pending on the electric density on its surface) of a
drop of rain 14 of an inch in diameter will be 125
volts, if it is formed of particles 1/1,000 inch in diam-
eter whose potential is one volt.
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The drops of rain in a cloud being separated by
air acting as a dielectric, electrify each other by influ-
ence; the resulting influence at the center of the
cloud being an enormous electrostatic strain, which
is relieved by lightning.

This simple explanation is that generally given in
the lecture room, but is not sufficient to explain the
thunderstorms without rain frequent on the West-
ern plains in hot dry weather. The writer has ob-
served many in northwest Texas. One day at noon
I was resting in my house, when I was startled by
a sudden clap of thunder, followed by others. I had
not seen a sign of a cloud a few minutes before when
coming home. Stepping out doors, 1 saw toward the
zenith a very thin yellowish cloud somewhat broken,
from which emerged the thundering. No lightning
could be seen, the glare of the sun through that misty
cloud being too intense. From its rapid motion and
the distinctness of the claps of thunder, I judged
that it could not be very high. This phenomenon
lasted about three minutes and vanished.

The appearance of that cloud was unusual for a
dry thunderstorm. Ordinarily, in such occurrences
there are several scattered small white clouds, em-
bryo cumuli in shape but diaphane, they look “dry,”
and do not cast any appreciable shadow on the
ground. They appear and vanish with more or less
sharp thunders, seemingly at a high elevation.” No
lightning can be seen because of the sunshine through
them. These electric discharges begin about noon,

" perature;
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to last until about two hours before sunset. During
the day there are occasional flushes of breeze, but
no continuous wind in a certain direction.

This' condition of weather may last without rain
for two or three weeks, and is generally followed by
a stubborn drought, with a smoky appearance of the
sky and very little or no dew in the morning. The
absence of rain, the small size of the clouds, and
their diaphane, evanescent appearance, indicate that
other agencies besides those mentioned in the lecture
room are active for the presence of electric potentials
widely differing in a dry thunderstorm.

Observations have shown that the electric potential
of the air increases with the distance from the ground.
Now suppose that a portion of the upper atmosphere
be brought near a portion of the nether atmosphere
within a medium like mist, where electrification by
influence can take place; the requisites for an elec-
tric discharge are present, and apply to dry thunder-
storms. They occur when atmospheric conditions are
favorable for causing local ascending currents of warm
air with a small quantity of aqueous vapor to an ele-
vation where they meet a cold current, whose cooling
effects contract the hot air and condense the vapor it
contains, creating a vacuum that sucks the air from
the highly electrified upper atmosphere, as shown in
Fig. 1, where B is a warm ascending current, ¢ is
the initial cooling current (which has disappeared),
D is the descending current, and E the cloud formed
by the condensation of the vapor in the ascending
current B.

From the absence of rumbling thunder the electric
discharges seem to be confined within each separate
cloud, and originate mainly from differences of poten-
tial brought from different strata in the atmosphere.

The ordinary thunderstorms with rain happen also
when atmospheric conditions cause ascending currents
of warm air containing aqueous vapor. There is low
barometer and a preceding period of calm high tem-
the clouds are cumuli and pile very high
up, especially for hailstorms.

When rain is brought by a wind that has been
blowing for a few hours or days in the same direc-
tion, the clouds are of the nimbus class; they over-
cast the whole sky, and though the drops of rain
may be large, there is no appreciable thunder and
lightning, the electric potential being too uniformly
distributed throughout the cloud.

Pittsfield, Mass. HENRY GETAZ.
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THE EFFECT OF POLAR CURRENTS ON GULF STREAM
PLANKTON.
To the Editor of the SCIENTIFIC AMERICAN:

It was announced some time ago that very interest-
ing communications were to be published shortly from
the pen of Prof. Frithjof Nansen and assistants upon
the most recent results of the investigations which
have been carried on for a series of years with a view
to ascertaining the influence which the water in the
polar currents has upon the water in the Gulf Stream
in the way of creating very favorable conditions of
existence_in the latter for plankton and higher marine
life.

The results may be shortly summed up thus: From
the investigations carried on during the “Fram’s”
voyage across the north polar basin it has been proved
conclusively that in the polar water which is protected
by a thick layer of ice from. the influence of light,
accumulate matters which have a fertilizing effect
upon the vegetable life in the open sea and which in
the cold, dark polar water are not used. The polar
basin is like a large tract of fallow land in which
fertilizing matters accumulate without being used.

The warm water in the Gulf Stream, on the contrary,
vhen reaching the northern part of the Atlantic is
desert water, so to say. It has been used up and
contains only scanty means of subsistence for any ani-
mal life. g

The more polar water that sets in and mixes with
the warm water in the Gulf Stream, the more luxuri-
ant seems to be the growth of plankton and higher
marine life. It is the cause of colder summers in
northern Europe, but the fisheries seem to be better
in proportion. o

The results of these investigations, of which only
a short summary is just published in the press, will
be issued in book form, and seem to open up pros-
pects of our being able to foretell good or poor fish-
eries and to explain many interesting phenomena
which se'm to be dependent upon the temperature
in the northern part of the Gulf Stream.

Christiania, Norway. J. A. MORCH.

S

Rubber Substitute.—According to a foreign patented
process, a substance resembling rubber or gutta per-

* cha is produced by mixing gelatine, bichromate of

potash, and glycerine, and molding the mass obtained.
The components are used in an anhydrous state to
retard the working of the bichromate of potash on
the gelatine; by heating, the chemical effect may be
increased or reduced.
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THE EXCAVATIONS AT

DELOS

BY THE
PARIS CORRESPONDENT
OF THE

SCIENTIFIC AMERICAN

In 1903 excavations in the island of Delos were be-
gun on an extensive scale, owing to the liberality of
the Duc de Loubat, who decided to make an annual
gift to the enterprise of $10,000, in order that the work
could be carried on in a manner which is justified by
the great importance of the site. The work is carried
on by the French School of Athens, and M. Homolle,
whose connection with the excavations at Delphi we
have already had occasion to note, directed the first
part of the enterprise. Since then it has been carried
on by his successor, M. Holleaux, and various archea-
ologists of the French School. Because of the great
number of discoveries which. have been made at Delos,
the archaological world is much indebted to the action
which the Duc de Loubat took in aiding the excava-
tion work.

From ‘an_early period, going back to the eighth cen-
tury B. C. Delos was a center of the worship of
Apollo, who had a celebrated sanctuary on the island.
After passing through many political vicissitudes,
Delos was completely ravaged by the army of Mithri-
dates. Its most flourishing period appears to have
been in the third century B. C.

Since Delos was a religious as well as a commercial
center, it is but natural that we should find remains
both of various temples and also of extensive buildings
such as storehouses and wharves. In general, we may
liken the site of Delos to Pompeii, because it is covered
with remains of public and private bulldmgs But
naturally it is far superior to Pompeii in the artistic
character of the structures and other remains; for
here is represented a flourishing period of Greek\a.rﬁvz
For this reason the excavations at Delos are of espe
cial interest, and the remains ha,ve‘a., high artistic
value. On the one hand we have specimens of sculp-
ture which belong to the principal epochs. There are
also extensive remains of architectural forms, columns,
etc. Not the least in importance are the fragments of
mural decora.tlons which are found in va.rlous Dlaces.
While these are not in so good a state of preservation
as those of Pompeii, they give a clear idea of the decora—
tive borders, friezes, and large wall paintings that
adorned the larger dwelling houses of Delos. Mosaics
of brilliant colors are also found, and some ‘of these
are in a good state of preservation.

The excavation work is carried on with a view to
clearing as much as possible the streets and edifices
of the site. In the quarter of the port, very extensive
.wharves have been disclosed, as well as large quays
and storehouses, evidences of considerable commercial
activity It is evident from their extent that Delos
was one of the most 1mportant commercial ports of the
archipelago.

As regards the work which has been undertaken at
Delos since 1903, the year when the Duc de Loubat
came to the aid of the enterprise, it is one of the
most considerable to be carried out in Greece, so far
as the amount of material i concerned. This is no
less than 50,000 cubic yards of earth annually. As
the various walls were brought to light they were con-
solidated to keep them together and efforts were made
to preserve the stucco decorations and mural paint-
ings. The appearance of the paintings, mosaics, and
various decorative motifs is shown in a collection of
water-color drawings which were made on the spot
by two artists belonging to the expedition.

Among the points which have been explored up to
the present are the sacred inclosures in which was the
leading sanctuary of Delos, also the quarter of the
Theater. Near the inclosure is the sacred lake, a
small body of water. One of the most remarkable
finds is a tomb belonging to the Mycensan epoch, to
which we may assign a date between the twelfth and
the fifteenth century B. C. Thus we remark the great
antiquity of the early remains of Delos, showing that
it flourished at even this remote period. On this spot
were found fragments of pottery whizh are of value

in the study of this epoch. A great terrace or esplan-
ade was uncovered near the sanctuary. Here were
found five colossal lions which were set up in a range
and spaced at equal distances apart along the terrace.
One of our engravings shows the appearance of this
site, and another one represents one of the lions, show-
ing the considerablé size and also the great antiquity
ol the specimens. They rank in date after the above-
nientioned tomb, and from their archaic character we
may place them in the seventh century B. C. M. Salo-
mon Reinach, however, gonsiders that the group of
lions may have been offered to the sanctuary by Croe-
sus, King of Liydia, fabled for his riches. ‘He bases
his theory on the fact that Herodotus states that
Croesus had offered a massive gold lion to the temple
of Delphi having a weight of ten talents, the lion be-
ing the ancestral sign of the king’s family. It is pos-
sible, therefore, that the group at Delos may have
come from the same source, and this would place them
in the sixth century.

Coming to the remains of a later epoch, we find a
street which led from the theater to the sanctuary, a
very narrow street, only five feet wide. 1t was bor-
dered with-small houses and shops, and must have
been much frequented.

As to the general character of the excavations at

‘Delos as they appear at the present time, one of the

accompanying views will give a good idea of the ex-
tent of the work. It will be observed that it covers
a very wide area. Like modern buildings in some
countries the dwellings of Delos consist of a cen-
tra.l court surrounded by a portico with columns, open-
mg into which were the various rooms of the building.
Some of the columns in this and other structures of a
like . chara.cter are in a good state of preservation,
and “the Walls in some cases are high. The remains
sllghtly resemble the dwelling houses at Pompeii.. One
of the dwelllngs which has a considerable interest, is

‘similar to the above and is known as the ‘“villa of

Cleopatra.” Here the portico is upheld by high Doric
columns. There were found here the statues of the
owners of the villa, Dioscourides and his wife Cleo-
patra (who has; of course, no relation to the Queen of
Egypt). The latter statue, which is shown here, is in
a good state of preservation, although the head is un-
fortunately missing. An inscription on the statue
relates that Cleopatra, native of the town of Myrrhin-
onte in Attica, executed the statue of her husband,
which is the accompanying one, and that he himself
had offered two silver tripods to the temple of Apollo.
As-the inscription bears the name of the archon Timar-
chos, we are able to fix the date of the statue in the
second century B. C. The draped statue retains some
of the characteristics of the grand epoch in its treat-
ment. )
A NEW APPLICATION OF THE DIVING BELL.

BY THE GERMAN CORRESPONDENT OF THE SCIENTIFIC AMERICAN

‘A remarkable d1v1ng ‘bell or portable caisson has
recently been ‘constructed for the Germahn Navy De-
partment for use in the deepening of the harbor of its
naval base at Tsingtau. The remarkable features are
not ‘'so much those of the bell itself, but ‘of its con-
nection with the imposing structure above water
shown in our frontispiece, the whole making a com-
plete and self-contained unit for excavating to a maxi-
mum depth of 15 meters below water level.

Two pontoons, each 16.5 meters long, 5.6 meters
wide, and 2.2 mete:'s deep, are rigidly braced together
bow and stern, foriviing between them a well into
which the diving bell may be completely withdrawn
from the water. Upon the deck of the joined pon-
toons is erected the superstructure, from which the
diving bell is suspended and operated, consisting prin-
cipally of conventional I-beams and angles.

The diving bell is built of sheet iron, externally
braced, and i8 10 meters long, 5 meters wide, and 214

n:eters high. Extending upward from the top of it
are three telescopic shafts, two for the hoisting of
the excavated material, each 80 centimeters in diam-
eter, through which a bucket of 1 ton capacity can
pass, and one of 1 meter diameter for the workmen.
Each of these is provided with such an “air lock”
as is now familiar in connection with tunnel and
foundation work in New York and elsewhere, in which,
as workmen enter, the air pressure is gradually raised
from that of the atmosphere to that required to ex-
clude water and mud from the interior of the cais-
son, being similarly reduced for those ascending from

- work. The air locks of the spoil shafts are identical,
_but the air may be compressed or exhausted much

more rapidly in the hoisting of buckets of excavated
material, the gradual change of pressure being neces-
sary in the case of men only as a precaution against
caisson disease.

The bell is suspended by four sets of chain tackle,
one at each corner, which are mounted on opposite
ends of two shafts on the operating platform of the
superstructure, driven simultaneously by an electric
motor when it is desired to raise or lower the bell.

Higher platforms carry two cranes, which receive
the buckets of excavated material from the top of the
spoil shafts and deliver them into scows alongside
or however desired, the cranes also being electrically
driven, as are the winches inside the spoil shaff for
hoisting the buckets from the interior of the bell.
GCne man on the platforimn at the top of each of the
latter can hoist the bucket with the winch, detach
it, and hook it onto the crane, and vice versa, and
also raise and lower the bell as desired. Two more
operators for the cranes above are required.

On the deck are three compressors supplying the
necessary air pressure to the interior of the bell,
power for the whole equipment being supplied from
a stationary plant on shore. Both the superstructure
and the interior of the bell are electrically lighted,
and communication is maintained between them and
from either to the shore by telephone. Quarters for
the crew are provided in the interior of the pontoons.

The design of the superstructure permits of con-
tinuous operation being carried on independently of
the varying height of the pontoons due to rise and fall
of tides.

THE FIRST CROSS-COUNTRY FLIGHT OF THE
AERONAUTIC SOCIETY’S BIPLANE,
(Concluded from page 124.)
fell backward, breaking the rudder and propeller and
damaging the running gear. Mr. McCurdy, the avi-
ator, was unhurt, a:nd the engine was not damaged.
The accident is said to have been due to the engine
being placed too far to the rear. The machine will
be repaired in about a week, when further flights will

bz attempted.
M. SOMMER’S RECORD FLIGHT.

The record endurance flight of 2 hours and 27%
minutes in France, mentioned in our last issue, was
wrongly attributed to M. Gaudart. This flight was
nmade by M. Roger Sommer with a Farman-type: bi-
plane, and although unofficial, it is probably the long-
est ever made with an aeroplane,

In an article appearing in the American Machinist
on annealing high-speed steel, the author states ex-
periments have been carried on looking to electrical
annealing and to bright annealing by immersion in a
bath of fusible metallic salts, somewhat after the man-
ner of the barium-chloride process for hardening. Mod-
erately successful results have in some cases been ob-
tained; but the methods are not as yet sufficiently
developed for commercial use. The two methods have
also been combined, with results apparently good, the
salts bath being heated by the passage through it of
a low-tension electric current.
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CONJUNCTIONS OF THE PLANETS.
BY PROF. FREDERIC R. HONEY, TRINITY COLLEGE.

The purpose of this article is to treat of only that
part of the general subject of planetary configuration
which relates to a comparison of the planets when they
have the same right ascension; i. e., when they are
on the same celestial meridian.

Six conjunctions of the planets occur during the
latter half of the present year. One illustration is a
plot of the orbits of the terrestrial planets, showing
the positions of the earth and of the planets at each
conjunction. The other shows the apparent diameters
and phases magnified. In order to compare the fig-
ures, they are all drawn to the same scale. The ap-
parent distance between the planets at each conjunc-
tion, however, cannot be represented on this scale, be-
cause the figures would be separated by a measurement
which would fall beyond the limits of the drawing;
but the distance seen, by the naked eye, is given in
the text. The date of conjunction is Washington mean
time.

CONJUNCTION OF MERCURY AND NEPTUNE.

July 23d. Oh. The distance between the planets is
a little more than twice the moon’s diameter, which
subtends an angle of about 14 deg. Neptune’s diameter
is nearly eleven and one-half times the diameter of
Mercury (—34800/3030). At this date Neptune’s dis-
tance from the earth was about thirty-one times the
mean distance between the earth and the sun (=30.9
% 92.9 million miles); while Mercury’s distance was
only one and one-fifth times this unit (=1.195 X 92.9
million miles). The apparent diameter of a planet is
proportioned to its true diameter, and inversely as its
distance from the earth. The result of a simple com-
putation shows that Mercury subtended a very much
Jarger angle than Neptune.

The plot shows that the planets are morning stars,
ond that Mercury’s phase is gibbous. In this and in
the illustrations which follow, the arrow drawn with
the full line shows the direction of the planet as seen
from the sun; and that drawn with the dash line as it
is seen from the earth. On account of the great dis-
tance to Neptune, the convergence of these visual rays
is scarcely perceptible in the drawing.

CONJUNCTION OF VENUS AND JUPITER.

August 11d. 14h. Jupiter and Venus are evening
stars. The former is daily receding farther from the
earth, and will be in conjunction with the sun on Sep-
tember 17th, after which date Jupiter
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the two planets is nearly six and a half times the
moon’s diameter. The great difference between the
equatorial and polar diameters of Saturn is very ap-
parent. Although Jupiter’s diameter is scarcely one
and three-sixteenths times that of Saturn, the diam-
eter of the latter is very much reduced on account of
its greater distance from -the earth.

An American Exposition in Berlin in 1910,
‘What promises to be a unique event in inter-
national commerce will take place under distinguished
auspices in Germany’s capital next year.
In a recently erected permanent exposition building
linown as the Exposition Palace near the Zoological
Gardens, in the best section of Berlin, an exposition

Mercury Venus Jupiter TUranus Uranus Mars

Neptune
July 23

Jupiter
Aug. 11

Mercury
Aug. 24

Saturn
Dec. 31

Venus
Nov. 23

Mercury
Dec. 27

of American products exclusively, among which tools
and machinery will form an important part, will be
held during the months of April, May, and June,
under the patronage of Prince Henry of Prussia.

This exposition is designed to stimulate and
sirengthen our trade with Germany, a trade the im-
portance of which may be gaged from the statement
tkat Germany bought nearly $277,000,000 worth of
goods from the United States in 1908 and is America’s
second-best customer. Prominent men on both sides
of the Atlantic will co-operate to make the under-
taking a success.

The exposition commends itself particularly because
of the fact that there will be no drudgery connected
with it for the exhibitors. The space rental will include
all incidentals, such as the decoration of the booths,
foundations for the exhibits and carpeting, janitor
service, the storing of the packing material, protec-
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Poisonous Honey.
BY PROF. KARL SAJO.

Illness, and even death, are sometimes caused by eat-
ing natural honey, free from all adulterations. The
writer is not aware that any fatal cases of poisoning
have occurred in Europe. They are reported exclusive-
ly from America and ‘Asia. Almost all cases are caused
Ly the use of honey derived from the flowers of plants
of the Alpine rose and heath families (Rhodoracew
and Ericacee). The matter is somewhat puzzling, be-
cause cases of severe poisoning are very rare. For
example, the American cases, which are attributed to
FEalmaia angustifolia and K. latifolia, are only two in
number, although these plants are common in America.
Even in Europe, illness is sometimes produced by eat-
ing honey. I have myself witnessed several mild cases,
one of which appears to throw some light upon the
subject. Some children, who were watching their
teacher cleaning honeycomb, asked him the nature of
the dark and acrid paste with which some of the cells
were filled. The teacher explained that this was bee
bread. The children asked if it was fit to eat, and
the teacher carelessly answered, “yes.” The children
ate the bee bread freely, despite its unpleasant taste,
and all became extremely ill.

The reader doubtless knows that bees fill certain
cells partly with pollen, which is necessary food for
the development of the young bees, as it contains albu-
nienoids, while honey contains only carbohydrates.
This pollen is known as bee bread. 1t is usually
stored in certain special groups of cells, which can be
easily separated from the honey cells. Sometimes,
however, the bee keeper, to his disgust, finds in the
honeycomb, intermingled. with the honey cells, many
cells which contain pollen. Often ;he lower part of a
cell is filled with pollen, and the upper part with
honey. In the case above cited, the poisoning was
evidently due to the pollen, for persons who ate the
honey from which the bee bread had been removed
experienced no ill effects. I know, from personal ex-
perience, that the eating of honeycomb which contains
bee bread often produces unpleasant symptoms and
loss of appetite.

Several possibilities suggest themselves. The pollen
may be naturally .poisonous, for many pollen grains
contain toxines, as was proved by Prof. Dunbar in
his investigation of the cause of hay fever. It is pos-
sible, also, that the pollen stored in the cells may be-
come decomposed, and thus produce
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distance equal to about five times the
moon’s diameter.
CONJUNCTION OF MERCURY AND URANTUS.

December 27d. 156h. The planets are evening stars.
Mercury shows the same phase as that of August 24th;
and since the distances from the earth are very nearly
equal, the apparent diameters are equal. The diam-
eter of Uranus is about ten and a half times that of
Mercury; but its distance from the earth reduces its
apparent diameter to that shown in the figure. The
distance separating the planets is equal to about three
and a half times the moon’s diameter.

CONJUNCTION OF MARS AND SATURN.

December 31d. 2h. Again the planets are evening
stars. Mars shows the gibbous phase, and his dis-
tance from the earth is about equal to that between
the earth and the sun. The apparent distance between

CONJUNCTIONS OF THE PLANETS IN 1909.

tion, insurance, etc. The large steamship companies
have granted substantial freight reductions, and ex-

‘kibits will be admitted into Germany free of customs

duty.

‘Some of the most prominent manufacturers in the
United States are signatories to an invitation to par-
ticipate in the exposition. For the exhibitors’ con-
venience an office has been established in the Hudson
Terminal Building, New York city.

The ‘“Parahyba,” the sixth of the ten destroyers
ordered by the Brazilian government from Yarrow &
Co., Limited, of Scotstoun, ran an official full-speed
trial a few days ago on the Skelmorlie mile. She at-
tained a speed of 27.29 knots.

- B

Washable painting in water “colors
can be executed by mixing the pig-
ments with plaster, a fusible 'salt,, a
suitable glaze, and an acidulated solution of gelatine.
The paste thus formed is applied like paint and,-after
it is dry, is hardened by heating the painted objects.
The following proportions and method are recom-
mended:

Ten parts of glue are dissolved in 100 parts of hot
water containing a little acetic or other acid. After
this solution has cooled it is rubbed up with 5 parts
of plaster, 5 parts of soda, potash or borax, 30 parts
of lead oxide or zinc white, and the necessary quan-
tity of the water color pigment desired. The coating,
when dry, is heated by means of an alcohol or other
smokeless flame. The finished coating resembles
enamel. It is not affected by rain or heat and may
be lacquered without difficulty.
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A NOVEL SOLUTION OF THE PROBLEM OF
TELEPHOTOGRAPHY.
BY DR. ALFRED GRADENWITZ,

Many inventions have recently appeared for the tele-
graphic transmission of handwriting, drawings, and
photographs. Ingenious though they be, nearly all of
these devices have never passed the experimental stage,
which circumstance is partly due to the extraordinary
sensitiveness and complicated construction of the mech-
anism employed. The main difficulty met with in solv-
ing this interesting problem, however, lies in the
means of obtaining and maintaining a perfect agree-
ment between the working of the transmitting and
receiving stations. In fact, an accurate reproduction
cannot be obtained except by causing identical parts
of the original and reproduced pictures to pass at
equal times in front of a given point. On the other
hand, the two picture rollers should perform their re-
spective motions in equal intervals of time. .

These difficulties, it is claimed, are silccessfully
overcome by the “teleautocopist,” an apparatus recent-
ly invented by Laurent Sémat and constructed by F.
Ducretet and E. Roger of Paris. Moreover, the ma-
chine is well adapted for the transmission of musical
notes, shorthand records, prints and—a matter of espe-
cial importance for the criminal police—sketches or
anthropometrical data.

The roller used at the transmitting station has a
larger diameter than the receiving roller. A motor
which requires no superintendence is used to actuate
both. Different in diameter and accordingly different
in peripheral area, the rollers, nevertheless, reproduce a
picture exactly the size of the original.

On the smaller roller of the transmitter (repre-
sented in Fig. 1) is wound a metal foil on which the
picture to be transmitted is drawn or printed. The
style which touches this foil serves to throw into the
circuit the current impulses that will reproduce the
picture. Whenever a conducting portion of the metal
foil is struck, the circuit is closed, and on passing over
an ink-coated portion the circuit is opened.

On the larger roller (at the receiving station, simi-
lar to Fig. 1) is wound a sheet of carbon paper and
upon this, a sheet of ordinary paper. Assuming the
difference in the peripheral areas of the two rollers to
be 14, the reproduction of the original picture on the
larger roller will take up only 7% of its peripheral
area. The peripheral speeds of the two rollers are
chosen at the opposite ratio of their peripheral areas;
that is, the smaller roller performs a full revolution in
7% of the time of revolution of the larger one. Again,
the first-named roller, after completing one revolution,
is stopped and is not started again until the other
roller has moved on through the
disengaged eighth of its peripheral
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rested by the armature striking the peg until the
large reller (which turns at a correspondingly lower
speed), by interrupting the circuit, allows the electro-
magnet to relieve its armature and accordingly the
stop.

— et

Cement from Blast-Furnace Slag,

Cement is made from blast-furnace slag by various
methods. Among the newer processes are the follow-
ing:

Canaris Process.—The slag is granulated in a milk

Fig.1.—View of the transmitting apparatus, identical
in appearance with the receiving apparatus.

cf lime made from freshly-slaked lime in a vessel pro-
vided with a stirrer. Two parts by weight of anhy-
drous lime (CaO) are employed for each 100 parts of
siag.

Collosseus Process.—Slag in the fused state is treat-
ed with solutions of salts of calcium, .magnesium, or
aluminium. The action is twofold. The physical
structure of the slag is altered and chemical changes
are effected by which the injurious ingredients, espe-
cially sulphur, are made harmless and even conducive
to proper setting and hardening.

Muller Process.—For certain purposes it is advan-
tageous to substitute salts of barium or strontium for
the salts of calcium, etc.

Grau Process.—A jet of dry superheated steam is

area. The process is repeated with
each revolution. When starting
from a given point, the two rollers
are accordingly seen to pass in front
of the style, at equal times through
equal lengths of their peripheral
area; the longitudinal displace-
ment is identical on the two rollers
in the reproduction of original di-
mensions. In order, however, to
reproduce in a magnified or reduc-
ed size, the relative diameters and
displacements of the rollers are
proportionately altered.

Besides the advantages afforded
by the simplicity and perfection of
synchronism, the Sémat apparatus
dispenses with any selenium cells
and photographic views, all opera-
tions being performed in full day-
light, merely by means of mechani-
cal devices. No special knowledge
is required for adjusting the ap-
paratus, which is readily connected
with any ordinary* telegraph or
telephone line.

The speed of transmission is
easily raised to five minutes in the
case of pictures measuring 7 x 12
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Soaps for Removing Spots,

Many soaps sold as spot-removers are ordinary cocoa~
nut oil soaps, and remove only the spots which are
prepared for the purpose by the vender. For ex-
ample, spots made by daubing cotton goods with a
mixture of tar and acid can be removed with pure
water, and completely disappear when washed with
ordinary soap. True spot-removing soaps contain ox
gall and turpentine, which can-be detected by their
characteristic and powerful odors, even if the soaps
are scented.

A good spot-removing soap may be made by mixing
20 parts by weight of good hard white soap, in very
small pieces, with 8 parts of water and 12 parts of ox
gall. The mixture is allowed to stand over night and
is then heated gently until solution is complete. The
heating is continued a little longer, in order to evapor-
ate some of the water, and 14 part of oil of turpentine
and 14 part of benzine are stirred in, after the vessel
has been removed from the fire. The still liquid soap
is then colored with a little ultramarine green, dis-
solved in ammonia, and is poured into molds, which
are at once covered.

The following process is also recommended, but it
requires some care, as the soap is easily separated by
agitation, especially if the ox gall is not fresh. In a
vessel heated on a water bath, 28 parts by weight of
cocoanut oil are thoroughly incorporated with 5 parts
of talc or fuller’s earth, 1/10 part of brilliant green
and 1/50 part of ultramarine green. The mixture is
allowed to cool to 90 deg. F.; 14 parts by weight of
lye of a strength of 38 Baumé are then added and,.
after saponification is completed, 5 parts of ox gall are
stirred in. If any separation takes place, the vessel
is closely covered and heated on the water bath until
the mixture becomes uniform. Finally 14 part of tur-
rentine and about 8 parts of benzine are added and
the soap is poured into molds.

.

Natural Synthesis,

In an address to the chemical congress recently held
in London, Prof. Paterno, of Rome, called attention to
the evolution which is taking place in the synthetical
processes employed in the commercial production of
organic chemical compounds. There is a tendency to
substitute, for the crude, tedious, and complex methods
hitherto used, processes of an entirely different char-
acter, in which the desired chemical changes are ef-
fected at ordinary temperatures, without the employ-
ment of violent reagents. As chemical science de-
velops it allows an approximation fo the ideally per-
fect methods of synthesis by which nature produces
vast quantities of compounds in infinite variety. Du-
claux has wittily rallied those
chemists of to-day whose ambition
and efforts are wholly directed to

the comparatively easy production
of new compounds, even if these
compounds serve no other purpose
than to enlarge dictionaries of
chemistry. Manufacturing chem-
ists will assuredly discover and
utilize new and more natural meth-
ods of synthesis. The researches
of the past half century in connec-
tion with ferments, microbes, tox-
ines, diastases, catalyzers and the
colloidal state of matter have indi-
cated very interesting possible ap-
plications of these agencies t-o the
processes of technology. Some of
these agencies have long been
known. Many kinds of fermenta-
tion, for example, have been util-
ized from time immemorial, but
the mechanism of their action was
unknown. Now that it is better
understood it is safe to predict
that the practical employment -of
that action in chemical synthesis
will soon follow. Very important
applications of this newly acquired
knowledge of biological chemistry
have already been made. Yeast,

centimeters.

The inventor, who is an official
of the Egyptian railways, has re-
cently made some successful ex-
periments on this apparatus, at the
Khedival Palace at Cairo,, when the telephotographic
record reproduced herewith was obtained. The appa-
ratus was then installed at the annual exhibition of
the French Physical Society and there demonstrated.

The mechanism for obtaining accurate synchronism
comprises an armature which arrests a pég fixed to
the transmission rolier as long as its electromagnet
is excited. At the receiving station is installed an
interrupter, which opens the current each time it is
struck by a cam rigidly connected with the roller.

As the speed of rotation of the (smaller) transmis-
sion roller is higher than that of the (larger) receiv-
ing roller, the former, after each revolution, is ar-

Fig. 2.—'he Egyptian Khedival insignia trans-
mitted by the teleautocopist.

projected upon fused slag in such a manner that the
slag falls in the state of powder and forms a pile
which is allowed to cool slowly in order to prolong the
effect of the heat and steam.
—_——————al A P e

The new process of Dr. Ekenberg for converting
vaw peat into fuel is based on the fact that after the
peat has been heated in the presence of water to 150
deg. C. about 90 per cent of the water in the peat,
which ordinarily cannot be separated by mechanical
neans, can be removed by moderate pressure. By
then applying a small amount of artificial heat, a fuel
free from water can be obtained.

Fig. 3.—Portrait of Arago trans-
mitted by the teleautocopist.

A NOVEL SOLUTION OF THE PROBLEM OF TELEPHOTOGRAPHY,

which only converts suéar into al-
cohol and.carbon dioxide, has been,
to some extent, displaced by mold
fungi, which also convert starch
into sugar. Agricultural experi-
ments have demonstrated the great fertilizing power
of infinitesimal quantities of catalyzers, and a new and
valuable method of saponification has been devised
by Dr. Nicloux.

Electrical illumination will be a great feature of the
Hudson-Fulton Celebration -from September 25th to
October 9th. Over a million incandescent lamps,
10,000 arc lamps, and searchlights aggregating 1,800, -
000 candle-power will be used in addition to the reg-
ular lighting of- the city in New York alone, not to
mention the illumination of the Jersey shore and
numerous special advertising signs.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel.

GARMENT - RACK. — FANNIE WoLF, New
York, N. Y. This invention relates to im-
provements in garment racks, and nrore par-
ticularly to the means employed for support-
ing the hangers and permitting of their rota-
tion, to expose the garment to view from all
sides. The invention involves features of con-
struction substantially the same as certain of
the modified forms illustrated in a prior ap-
plication filed by F. Wolf.

Electrical Devices,

INSULATOR FOR THIRD RAILS.—L.
STEINBERGER, New York, N. Y. Among the
many objects of this invention may be named
the provision of means whereby a movable por-
tion of the insulator may be connected with
the rail and so arranged as to turn relatively
to a stationary portion of the insulator; the
means for securing the Insulator to a separate
base, thus enabling the operator to handle the
entire device as a single unit; and mechanisnr
for taking up pounding action otherwise taking
place between insulator and base, owing to the
alternate depression and rebounding of a cross
tie when a train passes over it.

CIRCUIT-CLOSER.—O. M. TusTisoN, Bain-
bridge, Ind. The main purpose here is to pro-
vide a closer which can be operated only by a
special key, and which, therefore, is not cap-
able of being operated by any one other than
the possessor of the key. The actuating mem-
ber is held securely in place while it is in use,
thereby rendering it impossible for a separa-
tion of the circuit closing contacts.

CONTROLLER.—H. SMmiTH, Suffern, N. Y.
The more particular object of this inventor is
to provide a type of controller in which there
is a revoluble drum carrying resistance wind-
ings upon its periphery, these windings being
adapted to dip into a body of free mercury
and being movable at will by aid of the drum
for the purpose of varying the ohmic resist-
ance of the windings.

Of Interest to Farmers,

STALK-CUTTING ATTACHMENT FOR
VEHICLES.—R. B. HuwmaN, Chickasha, Okla.
The cutting attachment is complete in itself,
in conrbination with cultivator disks, and
which can be expeditiously applied to the for-
ward or rear axles of an ordinary farm wagon,
or to a similar vehicle, and provide means for
lowering and raising the cutter and cultivator
disks.

BEET-PLOW.—L. BRENNEIS, Oxnard, Cal.
An object of this inventor is to provide a
plow with bell crank levers pivoted to the
frame, the levers having treadles on one set
of terminals with a yoke pivoted to the frame,
the yoke having a pin which engages the draft
bar to shift it.

Of General Interest.

ANIMAL-TRAP.— G. J. MILLER, Marco,
Mont. When the jaws are sprung, and the
animal is caught beneath either one, if not

instantly killed or disabled, he naturally seeks
to escape by crawling out under the jaw. To
preveht escape in this manner, each end of
the body of the trap is provided with a fang,
which will ordinarily pierce the skin or body
of the animal when the trap is sprung, which
prevents his movenrent in any direction.

DISAPPEARING TABLE.—G. H. WITTHAUS,
New York, N. Y. This table is adapted for
use in launches, yachts, apartments, automo-
biles, and railway cars. One object of the
invention is to provide means whereby a remov-
able section of a floor nray be utilized as a
table, reclining couch, bench, or a settee. Ar-
ticulated members support the floor section,
which may be received within a pit below the
surface of the floor.

Machines and Mechanical Devices.

FLYING - MACHINE. — P. V. WADLEIGH,
Needles, Cal. The invention relates especially
to machines of the aeroplane type. The ma-
chine is provided with mechanism for raising
the same to the desired elevation, and having
independently operated propellers for advanc-
ing the machine. The invention resides in the
construction of the lifting and propelling
mechanism, and in the guiding mechanism.

WELTING-MACHINE.—J. LARSEN, Vester-
gade 11, Copenhagen, Denmark. The inven-
tion relates to means for handling welts in
welting machines and in other forms of ma-
chines for sewing leather, the more particular
object being to provide means whereby the
welt is fed step by step into a position favor-
able for enabling it to be pierced by the
needle. ,

VALVE.—A. Paurn, New York, N. Y. The
more particular object of this inventor is to
produce an efficient type of valve suitable for
use in connection with liquids or gases, and
especially adapted for handling illuminating
gas. The invention comprises details of con-
struction whereby the closure of the valve is
rendered positive and the general efficiency of
the valve is greatly increased.

WIRE-FRAME MACHINE.—A. P1asgr and
H. CoHN, New York, N. Y. One object of the
invention is to provide a machine which is
capable of a plurality of adjustments to per-
mit frames of widely different forms to be
fashioned thereon, and which can be operated
to release a frame after the latter is formed

without destroying or altering the form of the
frame.

SPEED-CONTROLLING DEVICE.—C. E.
PALMER, Spokane, Wash. The device requires
very little attention and is connected to a
revolving part of the device to be controlled,
with a view to cause the device to run at all
times at a sure, steady, even speed, although
the power or the load may increase or di-
minish instantly or gradually.

FLYING-MACHINE.—M. B. SELLERS, Balti-
more, Md. The weight of this machine is sup-
ported by the air impinging on one or more
surfaces, inclined at a small angle of incidence
and in motion relative to the air, whether
this motion is produced by movement of air
or by gravity, or by propelled mechanism.
When by gravity, the machine is known as a
gliding machine, but it {8 equally suitable as a
power-driven machine.

CONCRETE-MIXER.—W. D. CLouGH, E. 8.
CrLouGH, and J. G. CLouGH, Quincy, Ill. The
invention has reference to machinery for work-
ing concrete and the like, the more particular
purpose being to produce a concrete mixer
especially adapted for continuously admixing
concrete in successive charges of limited volume,
The machine .3 to a great extent self-cleaning
and is not liable to do any pounding.

REGULATOR FOR THE FLOW AND
LEVEL OF LIQUIDS.—P. SUTHERLAND, La
Luz, New Mex. The invention is particularly
useful in devices used in irrigating channels,
mining ditches and other water supply conduits.
It provides a regulator which is absolutely au-
tomatic in operation, and which can be ad-
justed to operate and control the liquid body at
different levels and at different rates of flow.

LATHE-HEAD.—G. F. FisHER, Torreon,
Mexico. More particularly the improvement re-
lates to the means employed for driving the
chuck or face plate at any one of a plurality
of different speeds. The intention is to pro-
vide means whereby the ordinary belt-driven
lathe having a cone pulley may be converted
into an all-gear lathe.

ROAD-MACHINE.—M. M. SICKLER, Pala,
Cal. The supporting wheels are operated by
gearing, particularly worm gearing, instead of
by chains, and the various supporting wheels
can be independently operated for steering the
machine, and the bed may be raised or low-
ered, thereby achieving results on a hillside
not ordinarily obtainable since the machine
can be practically level upon a decided slope.

COUPON CUTTER AND COUNTER.—E. H.
BArTOW, New York, N. Y. This device may be
set to accommodate coupons of various sizes,
and is adapted to sever or shear rapidly and
evenly., The device has a visible dial upon
which is registered each coupon as cut, and
by means of which all the coupons may be
gathered as cut, in a removable receptacle.

TYPE-WRITER RIBBON - SPOOL. — J. F.
O’CONNOR, New York, N. Y. This improved
typewriter ribbon spool is provided with a cast
hub to which the flanges are riveted, thus per-
mitting quick, convenient and accurate assem-
bling of the parts without the aid of skilled
labor, and thereby reducing the cost of manu-
facturing to a minimum.

Pertaining to Vehicles.

TIRE-ARMOR.—W. J. BELYEA, Port Huron,
Mich. The invention relates particularly to
improvements in a guard armor or protector
for rubber tires of automobiles, although it
may be used on rubber tires of other vehicles,
the object being to provide an armor that may
be readily placed over a tire and absolutely
protect the same from wear or abrasion, and
also enable the use of a brake directly to the
tread of the wheel.

LOCK FOR CYCLES.—J. M. BARrETT, Fos-
toria, Ohio. The invention comprehends a lock
mounted upon the framework of a bicycle and
provided with a movable bolt adapted to pro-
ject through the sprocket wheel, the bolt being
so arranged that when in its normal position
the bicycle cannot be used, the bolt being
withdrawn from the sprocket wheel by aid of
a key carried by the operator.

TRANSMISSION APPARATUS. — J. O.
ForRKER, New York, N. Y. The object of this
inventor is to provide a mechanism whereby
the rear or driving wheels of a motor vehicle
can be placed thereon without in any way al-
tering the motor vehicle, and the power from
the driving of such wheels will be applied to
a power transmission member such as a belt
pulley.

LUGGAGE-CARRIER.—L. E. DrAPER, Santa
Cruz, Cal. One of the objects in this inven-
tion is to provide an adjustable luggage carrier
adapted to be mounted on a vehicle, for carry-
ing trunks, bags, or other receptacles, secure
against accidental displacement or loss, the
carrier when not in use being adapted to be
folded together.

ARMORED TIRE.—S8. T. MoSER, Huntdale,
N. C. The improvement is in that class of
tires which are armored and in which an air
tube of the usual design is contained within
the outer tube. The aim is to provide a tire
and means for protecting the air tube from
puncture and also to provide means for pre-
venting ‘“skidding” or slipping of the wheel and
further to increase the traction and prolong
the life of the tire.

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

NEW BOOKS, ETC.

To axp Fro THE KEY To LonNpoN. Lon-

don: Simpkin, Marshall, Hamilton,
Kent & Co., 1909. 12mo; pp. 343.
Price, 6d.

Few people are aware of the many and
valuable facilities of communication which
await them in London, practically at their
very doors, in the shape of the general public
conveyances, and fewer still know how - to
completely avail themselves of these facilities
so as to reach any part of the British metropo-
lis with the greatest dispatch and comfort.
The present volume is published with the ob-
ject of enabling them to make full use of these
advantages. Great strides have been made in
the past year in effecting rapid transit in Lon-
don, and the guide before us enables the best
advantage to be taken of the opportunities af-
forded. The work of compiling a book of this
nature is colossal, and the publishers can be
congratulated on the production of a unique
book.

Lire 1IN THE Navy. By Thomas Beyer.
Chicago: Laird & Lee, 1909. 16mo.;
246 pp. Price, 25 cents.

This book is published by special authority
of the United States Navy Department, and
is indorsed by ex-President Roosevelt, Admiral
Dewey, and Rear-Admiral Evans. It contains
a vast fund of useful information which will
prove of value to all who are in any way in-
terested in the subject.

CATALOGUE OF A LoAN EXHIBITION OF
RARE VIEWS oF OLD NEW YORK. New

York: Lloyd Title Insurance and
Trust Company, 1909. 12mo.; 53
pages; illustrated.

i+ We are indebted to Mr. J. H. Jordan, the

compiler, for this excellent monograph on the
prints which were exhibited a few months ago
at 160 Broadway, New York city. The idea of
the exhibition was a most novel one and the
exhibition attracted wide attention. The qual-
ity of the prints was of the very highest, and
many of them were practically unique. The
present volume is beautifully illustrated, and
with a number of half-tone engravings showing
the prints in situ. The book is beautifully
printed on French deckle-edge paper. The
present catalogue will be warmly welcomed by
all collectors.

How T0 Cook VEGETABLES. By Olive
Green. New York: G. P. Putnam’s
Sons, 1909. 16mo.; 644 pages. Price,
$1.

No more unique or welcome aid to a brain-
fagged housewife can be imagined than this
little series of handbooks in their plaid ging-
ham covers, comprising such a large number of
tried recipes. The book is beautifully printed
on light-weight paper, and it is really a de-
light. to handle it. There are directions for
cooking asparagus in 45 different ways, beans
95 ways, cabbage 105 ways, celery 32 ways,
chestnuts 19 ways, corn 87 ways, mushrooms
95 ways, although mushrooms are not really
vegetable, but fungi. There are 20 ways of
cooking the toothsome okra. There are 336
ways to cook potatoes, which is certainly a
most remarkable showing. There are 100 ways
to cook tomatoes, and 46 different ways to
cook turnips. There are besides dozens of
formule for what might be termed minor
vegetables. The other volumes of the series
deal with ‘“What to Have for Breakfast,”
‘“Every-Day Luncheons,” ‘“How to Cook Shell
Fish,” and “How to Cook Fish.” The series is
worthy of a large sale.

THE EXPLORATION OF EGcYPT AND THE OLD
TESTAMENT. By J. Garrow Duncan,
B.D. New York: Fleming H. Rev-
ell Company, 1909. 12mo.; 248 pages.
Price, $1.50 net.

The present work is a summary of the re-
sults obtained by explorations in Egypt up to
the present time, with a full account of those
bearing on the New Testament. Many years of
exploration in Egypt under the direction of
Mr. Flinders Petrie have abundantly qualified
Dr. Duncan to write on this interesting sub-
ject. Many readers will feel grateful to him
for explaining the processes of exploration.
His general plan of writing is at once popular
and accurate. He speaks as an explorer on
Joseph’s granaries, the route of tpe Exodus,
the treasure city of the Rameses and unearths
many singular facts about them. The illustra-
tions and drawings add a great deal to the
vividness of the story, combining to give a
book that has long been needed for the aver-
age reader.

ITALTIAN HIGHWAYS AND BY-WAYS FROM A
Motor CaArR. By Francis Miltoun.
Boston: L. C. Page & Co. 1909.
12mo.; pp. 380. Price, $3.

A delightful book, sumptuously printed and
appropriately bound. The author is in love
with his Italy, and makes a most entertain-
ing book of it. He has visited many of the
out-of-the-way places with which the penin-
sula is filled. The illustrations are particu-
larly interesting and appropriate.

THE GEoLogY OF THE CITY OF NEW YORK.
By L. P. Gratacap. New York:
Henry Holt & Co., 1909. 8vo.; 232
pages. Price, $2.50.

This is the third revised and enlarged edi-
tion, and is accompanied with 65 illustrations
and 4 maps. There is no one better. fitted
to treat of this subject than Prof. Gratacap,
whose long connection with the American
Museum of Natural History has given him

exceptional opportunities for the study of valu-
able material at first hand. The book is ex-
cellently made, and is well illustrated by half-
tone engravings and diagrams. The facts pre-
sented and the statements have been brought
together from many sources and have been
classified. The book will certainly tend to
develop and complete a correct geological con-
ception of Greater New York. Mr. Gratacap
is to be congratulated upon a highly successful
scientific book. .

GAas ENGINE THEORY AND DEsiGN. By
A. C. Mehrtens, M.E. New York:
John Wiley & Somns, 1909, 12mo.;
pp. 256. Price, $2.50.

It has been the aim of the author to pre-
pare a book for all who are interested in gas
engines—students, draughtsmen, engineers, as
well as the men whd operate gas engines of any
kind, and wish to become better acquainted with
the theory and the why of many things. The
book should be of special interest to the
technical student, and was, in fact, first pre-
pared for the engineering classes at the Michi-
gan Agricultural College, since no suitable text-
book could be found. The reading matter
throughout has been arranged -carefully and
with a definite object in view. The large
number of figures illustrating the text have
been made as simple as possible. It has also
been the aim of the author to make the treat-
ment clear and concise, and for this reason
every paragraph should be studied—not merely
read ovef.

AN HSsTORICAL REVIEW OF WATERWAYS
AND CANAL CONSTRUCTION IN NEW
York STATE. By Henry Whalen Hill,
LL.D. Buffalo: Buffalo Historical
Society, 1908. 8vo.:, 549 pages.

The present volume is a critical study deal-
ing with various phases of the history of New
York State waterways. Nothing of the charac-
ter of the present work has been written be-
fore. 'The book, which is beautifully bound,
is filled with papers and documents of all
kinds. It is a mst voluminous compendium
of valuable facts which are particularly interest-
ing at the present time when the subject of
internal waterway construction in the Empire
State is of paramount importance. The Hon.
Mr. Hill is to be congratulated on the com-
pletion of so laborious a work.

THE Lure oFr THE Lanp. By Edith Lor-
ing Fullerton. New York: Long
Island Railroad Company, 1909.
8vo.; 160 pages.

The present attractive work is a history of

a market garden and dairy plot which were

developed within eight months upon a most un-

fertile section of Long Island. The section
was so bad that it was designated as ‘‘scrub
oak waste.”” This work was carried on by
the Long Island Railroad Company at Experi-
ment Station No. 1. The author has also writ-
ten a most valuable book entitled “How To

Make A Vegetable Garden.” Mr. and Mrs.

Fullerton are well known as promoters of agri-

culture along the latest scientific lines. The

book contains a graphic description of the
work from the time when the underbrush was
cleared and the stumps dynamited until the
farm was in its full fruition and they were
shipping ‘“home hampers” to the city contain-
ing an assortment of fresh vegetables picked
before daylight and delivered before dinner.
The book is charmingly illustrated and de-
scribes the method of procedure which could
be utilized in almost any territory. Tables
and figures prove that agriculture is far from
being either a profitless or dry occupation,
with a celery crop at $330 to $1,000 per acre,

Brussels sprouts at $500, asparagus at $550,

gooseberries at $900, quinces at $1,500; and

other attractive crops may be grown at sim-
ilar profits.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
August 3, 1909,

AND EACH BEARING THAT DATE

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

Air governor, automatic, L. W. Baker...... 930,120
Amalgamator, R. Luckenbach.............. 930,299
Ammonia gas from ammonia liquors, obtain-

ing purified, C. M. Stine .............. 929,726
Amusement apparatus, L. Collis ............ 929,753
Anchor hook, guy clamp, and stretcher, G.

F. Swortfiger .......c.cviinvnnnennnn.. 929,996

Animal fat product and making same, J. H
Filbert . ....iiiiiiiiiiiiiiiiiinnnnnn.
Annunciator drop, B. W. Sweet

Antrirattling device, J. J. Halladay X
Arch, fire brick, E. P. Stevens 929,724
Atomizer for paint or the like, R. Reich.... 930,08
Automatic switch and signal, H. F. Roach.. 929,880
Automobile lever lock. D. N. Nester........ 929,783
Automnobiles, gear changing mechanis:a for,

F. BeemMer ........ccciiiinverennnnnsns 930,029
Axle coupling, reversible car, M. Markarian 929,771
Back pedaling coaster brake, F. S. Ellett .. 929,663
Bale identifying means, L. McCarty.... 929,691
Baling press, automatic, R. E. Rahm...... 930,083
Barrels, manufacture, O. Schubert.......... 929,715
Bat making machine, D. Haynes........... 930,285
Bearing, W. P. Rodman .................. 30,232
Bearing, antifriction, H. Hess..... 929,762, 929,851
Bed or box couch, H. J. Jacobs ........... 929,855

929,853

Bed spring, adjustable, S. R. Hunt, Jr..w.

Bell, selective

ringing magneto, B.

Billiard cue cutter, G. L. L,
Binder, J. D. Stow ...
Board. See Game board.
Bolster, F. H. Davol, Jr.
Bolt anchor, expansion, H.

930,051
929,979
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INVENTORS are invited to c icate with

Machmery

For ripping, cross-cut-
ting, mitering, grooving
, 8croll-sawing edge
moul mg, mortising; for
working wood in any man-
ner. Send for catalogue 4.
The Seneca Falls M’f’g Co.
695 Water St., Seneca Falls, N. Y.

gine and Foot Lathes

MACHINE SHOP OUTFITS, TOOLS AND
BEST MATERIALS. BEST
CATALOGUE FREE
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0.

WORKMANSHIP.

Munn & Ceo., 361 Broadway, New York, or
625 F Street, Washington, D. C., in regard
to securing valid patent protection for their ine
ventions. Trade-Marks and Copyrights
registered. Design Patents and Foreign
Patents secured,

A Free Opinion as to the probable patenta-
bility of an invention will be readily given toany
inventor furnishing us with a model or sketch and
a brief description of the device in question. All
communications are strictly confidential. Our
Hand-Book on Patents will be sent free on
request.

Ours is the Oldest agency for securing patents;
it was established over sixty years ago.

MUNN & CO., 361 Broadway, New York
Branch Office, 626 F St., Washington, D. C.

and Turret Liathes, Pian-
ers, Shaners and Drill Presses.
. 24 St. Cineinnati, O.

Foot and Power

SHEPARD LATHE CO..

GRINDER

Has no pumps, no valves.
piping required to_ supply it with
water. Alwaysready for use. Sim-

lest in construction. most efficient
n operation. Price will interest you

W. F.'& JNO. BARNES CO.,

Your PATENTS

Incorporat

Expensethe least. Hold meetings, transact

Laws the most liberal.
i Blanks, By-Laws and forms for making stock

Book tormixig mechanism, J Bengough. vees 929,652
Bottle, E. erg ceee.. .........930133

Bottle capping machine, H'S.' Brewingto

30,144, 930,145
Bottle holder, milk, V. C. Getty ......... 930,281

Box. See Cigarette and tobacco box.

Box lid holder, C. W. Ufford ......ecv0vuee 930,245
Bracket device, H. S. Mills ... . .. 930,209
Brake, R. E. Rudolph....... . 930,234
Brake lever, J. & W. Connell .. . 930,045
Brickmaking machine, 0. G. Dief . 930,053

Bromisgvaleric ester of the borneols, "

103 11 ¢
Brush, C. R. Uhlmann .....
Brush, dustless, F. S. Hunt
Brush, electric needle spray bath, H. Hertz-

173 A 929,947
Brushes, mounting for bottle washing, A.

Davis ...t it iiiieaeae 930,049

Buckle, harness, J. E. Rempel ............ 929,709

Buggy top raising and lowering attachment,
W. Warren ........c0iiiiiiiienen
Bung, faucet, F. Fink
Butter making machine, R. Williams
Cabinet, biscuit. C. A. Salzman.
Cabinet, panel board, F. B, Adam.

Calculating machine, A. Monachimoff 930,211
Camera, F. A. Anthony ........... 929,648
Camera back, T. W. Ingersoll ..... 929,671
Camphor, making, C. Glaser, reissue. .. 13,001
Candy machine, J. Smith .................. 930,099
Car body head frame. rallway, C. M. Evans. 930,277
Car brace, W. I. Taylor .......ccecuvues 929,99
Car coupling, N. F. Resseguie ............ 929,879
Car draw bar mechanism, C. M. Evans.... 930,278
Car fender, P. A. Faust .................. 930,062
Car frame, H. M. Pflager .. . 929,705
Car indicator, E. Schupp ....... 930,318

Car, street, C. B. Price, reissue .. 13,003

Car tank, C. N. Stevens...... .. 930,101

Cars, cooling attachment fo L.
Stimmel ......iitiitiiiiiiiiiiiiieaaeas 929,725

Cars from self-dumping mining cages, auto-
matic device for releasing empty,

Brasche & Doelz ..............co.nnn. 929,751
Carbonating machine equalizer, S. H. Bither 930 033
Carbonator, L. M. Keeler ................ 980,189
Carton closing and sealing mechanism, W. S.

SCaleS ..ttt ittt ittt eaaae . 930,090
Cartridge, loaded, G. Meadows ........... 929,866

Cask cleaning and pitching apparatus, P.

Seifert ........ it 929,793

Caster, I. L. Leasure

Caster retaining device, D. A. Maccuaiﬁ 929 964
ech-

Casting apparatus, stereotype,

2% ¢ P 929,747
Casting metal ingots, J. F. Monnot. 928,688
Cement cistern mold, N. Bronhard 929,825

Centering mold, J. E Moody ..
Chain conduit, Monrath & Mottla
Chaplet, W J. McCarroll .................. 930

Chart suspension device, C. S. Jenkins.... 929,672

Check device, manifolding scales, E. Z.

LeWiS ..uuuiiiiiiiiiiiinennnninnnnneennn 929,959
Chuck, A. P. Kern .... . .... 930,075
Chuck, C. E. Brooks ............... ... 930,147
Chuck, sub, C. E. Brooks 930,146

Churn, J. F. Torbett ................ ... 929,900
Cigarette and tobacco box, C. Campus...... 930,154
Cigars, lid supporting display box for, A.

G. JACZET +vvirieernnnnennnnnnnnnns 929,856
Circuit breaker, H. W. Cheney............ 930,155
Clamping or binding mechanism, J.

Wright .............. . 930,258
Cleaning apparatus, cleaner -

uum, F. S. Blackall.......... .. 930,134

Cleaning device, Bayless & Hein
Clock case and calendar holder, sheet metal,

Closets and urinals, nidus for aerobic bac-
teria applicable to, E. L. Short........
Closure and spout, non-explosive, W. H. Mc-
Nutt e i
Clothes marker, Weaver & Martin.
Clothes pin, F. H. Perry ..........
Clutch member, E. M. Cook ..........
Coal handling apparatus, A. C. Stewart.
Coating machines, article holder for hquid
Beausejour & Drubel .............. .
Coffee pot, M. Davidson .. .
Coin wrapper, E. W. Jenning
Collar, H. S. Kennedy ........ ..
Collar, set, I. W. Exley .........ocvveienn. 930.

0,169
Collar stuﬁlng machmeY horse, J. C. Collett 930,043
Comb, B. O. Kohn ........cocviiiiiiiniennn 930,195

Combiuation lock, R. E. Runkle
Combination lock, J. J. Murphy

930,
Combination or keyless lock, O. M. Farrand. 929, 924
Combustion motor,” G. Enrice .............. 9300 6

Commutator brush, F. W. Garrett..
Compartment can, E. Eckart .......
Concentrating table, H. D. McLeod
Concrete culverts, method and apparatus for

making, H. Noah ..................... 929,694
Goncrete form, permanent, M. D. Murray.. 929,969

Concrete girder frames, crossover for,
. R. E. Spaulding
Concrete, mortar. and the like, apparatus

for making, L. M. Reed............... 930,084

Concrete or cementitious compounds, appa-

ratus for making, L. M. Reed......... 930,086

Concrete or cementitious compounds, mak-

ing, L. M. Reed....ououeerenrnrraennns 930,085
Concrete post, reinforced, J. H. Carpenter.. 930,040

Concrete reinforcing frames and product

thereof, manufacturing, P. E. . L.

Bertin ........ciiiiiiiiiiiiiiiiie 929,748
Concrete wall mold, reinforced, G. W.

Stevens ....... .ol 930.102
Cooker, fireless, Marsh & Thompson. ... 930,204
Cookmg utensil, G. C. Port....... . 930,223
Coop or crate, folding, A. Far 0,1
Core drill, M. J. McLoughlin...... 929,780
Corr: cutter and crusher, J. S. Blo 930,137
Corn sheller, G. Wandscheer......... ... 929,735
Corrugating machine, E. R. Stasch. .. 929,722
Corset, G. Pfeil.................... 929,704
Corset, C. B. Woodworth............. ... 930,015
Corset stay stiffener, H. M. McGormick . 930,217
Cotton chopgr, P. Jolnelieeeeecerionn. ... 980,184

e Car coupling,

Coupling
Coupling, H., A. Dulinsky...ccocevennaa.o. 930,162

full-paid for cash, property or services, free.
FORMER SECRETARY OF ARIZONA, resident agent for
Reference: Any bank in Arizona

STODDARD INCORPORATING COMPANY, Box 8000
PHOENIX, ARIZONA

many thousand companies.

Y HORSE POWER COMPLETE
1,2 8 3 Cylinders, 3te 30H. P,
Price—$80 and upwards. Write for color catalog today—with
beautiful color print of yacht Grayling—fastest motor boat of
its length and beam in the worldi—~most complete marine
catalog ever published.  Gray Molor Co. 11 Leib St , Detroit, Mich,

For Everybody

wishing to bore a hole in steel, ron
or wood. We make drills in 9 sizes,
Our large size will drill a 2}

weighe only 4 pounds, and will drill
in steel up to 3-16 inch.
manual training schools. We also
make electric dnven grinders,

THE CINCINNATI ELECTRIC TO0L Co.
650 and 652 Evans Street, Cincinnati, Ohio, U. 8. A.

Pipe Cutting and Threading Machine
For Either Hand or Power

This machine is the regu ar hand machine supplied
with a power base, pinion, countershaft, etc., and
can be worked as an ordinary power
machine or taken from its bsse for
use a8 a hand machine,
to 15 in. diameter handled easllv in
Tllustrated catalogue—
price list free on application.

THE CURTIS & CURTIS CO.

6 Garden St., Bridgeport, Conn.

A Home-llade 100-Mile
Wireless Telegraph Set

Read SCIENTIFIC AMERICAN SUPPLEMENT 1606 for a
thorough, clear description, by A. Frederick Collins, of
the construction of a 100-mile wireless telegraph outfit
Numerous, adequate diagrams accompany the text.
Order from your newsdealer or

Price 10 cents by mail.

MUNN & CO., 361 Broadway, New York

GARDNE

Runs as smooth as electric motor.

4 Aetual Horse-Power guaranteed. Greater
power, less vibration, consumes Jess fuel, mnore
compacﬁy built, practically indestructible,

Worth more than other 4 H. P. engines cost-
fdeal power for driving
lathes, dypamos, fans, water pump

shops and factories. Every engine guaranteed.
Dealeis wanted. Getcata-
log and price list toda\

GARDNER MOTOR CO., 5147 Delmar Ave., St. Louis, Mo.

20 Years a Favorite!

Furniture manufacturers realize the great advan-
tage in pertecting drawer work of the time and

929,746
W. H. Hall .........cooiiiiiiiininnnns 929,940

Dodds’ New Gear Dovetailing Machine

which cuts dovetails in gangs of 9 to 24 at one
them true and perfect fitting.

oesaway with belts and saves much power.
Occupy but little space. Free catalog.

Grand Rapids, Mich.

Automatic
Auto Wrench

ALEXANDER DODDS.

Always ready t0 grip any fitting, pipe or nut, of ANY shape with-
sut adjustment. The hacder you pull, the hghter itholds. Equal
to half a machine shop in your tool-box. Twelve inch size
takes everything up to 1
BARAGES, DEALERS, AGEWTS;

splendid offer 1o make on this £ast seller.

Lake Superior Wrench Co., 121 Maple St.; Sault Ste. Marie, Mich.

Schools and Colleges
Mackay School of Mines

University of Nevada
Best equip_ped mining school in the country—all bui]d-.

inch, $1.00 prepaid.
s make nine sizes and have &

nent ensineen and every department in charse of expe-

Located close to great mining district

'—:ludents oblnm bolh wages and prachcal expenence
\H

for outdoor life amid beauhfu] surroundmgs Regu]a.r
term opens August 23rd.  For detailed information address

JOSEPH E. STUBBS, President

L]
American
Coupling ring for ecorrugated -culverts, G.

W. StOrms. ....vvvveviiiiiiiinnennnes 930,103
Cover releasing means, C. G. Miner. .. 930,306
Cradle, C. L. Finch....... .. 929,927
Crate, J. I. McClung .. .. 930,216
Crate, folding, G. W. M. Smith........ . 929,718
Crate or box, collapisble, J. S. Strassel. 929,894
Crib, O. F. Seifert....................

Cutf, thumb, H. E. Wood......
Culinary utensil, J. H. Collins
Cultivator, R. S Wells....
Cultivator, D. J. Ellis.....
Curtain fixture, P. Drinkaus,
Curtain rod, J. N. Henry
Curtain stretcher, H. E. Southworth
Dam, high service, R. Griswold
Damper actuator, J. W. Barton
Dea% celnters, device for overcoming, L. F.
ahl ... e

Dental engine, 0. H. & A. F. Pieper 9
Disinfecting composition, A. W. Lyda, et al. 929,963
Display rack, H. J. Schlegel............... 929,714
Display rack, J. E. Taylor...........ocvuu. 929897
Displaying lace, cabinet for, W. J Snyder 929,889
Distillation, treating wood dur Ww.

Doughty ........ccoiviiiiiiiiannn, 930,274
Ditching machine, Van Buren & Krupp.... 929,732
Door, J. P. Sjoberg........ceiivviivennnnns 929,888
Door fender, W. H. Terrell................ 930,105
Doors, antisagging device for, C. Lehman... 929,958
Dough raiser, S. Rasmussen................ 929,983
Draft rigging, bumper beam, E. C. Wash-

DUMD v iievvrnennnnnneeaanennans 930,247, 930,248
Drain or similar pipe, E. Harpham .929,941, 929,942
Drilling apparatus, W. F. Bossert.......... 929,822
Dumping device, automatic skip or bucket,

0. Werner........coovieeniencnennnns 930,253
Dynamite heater, A. H. Vannauker........ 929,902
Dynamite, machine for packing gelatin, T.

W. Bacchus 929,815

Dynamo regulator,

Dynamometer, E. E. Sweet . 929803
Easel for desk calendars, card: ,

articles, W. H. Hall.........coovvvnnnn 929,939
Eaves gutter or trough, Mills & Taylor. . 3
Egg washer, T. ThompSon........covvvue.en 929,804
Electric arcs, production of long stable,

Schonherr & Hessberger................ 930,238
Electric heater, Trewhella & Holley........ 929,901
Electric machine brush holder, dynamo, F.

W. Garrett .......ccoviiiiiiirneennnenns 930,068
Electric machines, brush holder for dynamo,

J. Webster................. 930,006, 930,007
Electrical conductors, current leak indicator-

for, R. S. MassOn.....covveueusnnennnns 929,773
Electrical energy, system of distributing,

P. H. Thomas......ooieeieieneenenannns 930,325
Electrical instrument for pyrogravure

surgical purposes, L. Mandarelli........ 930,203
Electrical measuring instrument, D. C. Jack-

=71+ L P 929,854
Electromagnet, D. J. Hauss................ 930,177
Electromagnetic apparatus for actuating

mechanisms, S. H. Hoggson............ 929,763
Elevator, A. C. Newton .. 929,870
Elevator, E. C. Porter.................c0... 930,224
Elevator automatic stopping and locking de-

vice, J. P. O’Donnell..........c.ooveunn 929,872
Engine, L. W. Noyes............ .. 929,695
Engine starting jack, G. A. Bull... . 929,828

Engraving machine, V. L, Ourdan........:. 929,700
Expander and flanger, Pfluger & Christen-

723 | L 929,706
Eyeglasses, mounting for, C. L. Merry 929,966
Feed water into steam boilers, mean: r

introducing, C. W. Seddon.... . 929,716
Ferrule, husking, A. S. Lyddon.. .. 930,300
Fertilizer distributer, E. C. Smith.. .. 930,098
Fiber, soaking sheet, I. W. Mashall. .. 930,205
Filter, A. Endler.................0iuns . 930,167
Fire escape apparatus, J. C. F. Sprankle.. 929,721
Fire extinguisher, J. O. Banning........... 930,123
Fire extinguishing apparatus, J. O Banning 930,122
Firearm, J. Maudry.......cooeeeeeeunennnens 930,305

Firearms, etc., safety device for, . Mauser 930,206
Fireproof structure, C. W. D
Fish hook, J. L. Chesser........... R
Fishing reel,” Meisselbach & Catucci........ 929,867
Flour, obtaining starch and gluten from

wheat, F. A. V. Klopfer-........coo.o... 929,861
Fluid distributlng system, D. M. Hosford.. 929,852
Fluids, rate regulating device for, F.

L0713 13 £ T A 930,158
Flushing mechanism, P. H. McNeill.... 929,693
Fly screen, exit, W. Bagwell............... 929,816
Fruit and lard press, Becker & Ondrizek... 930,130
Fruit and vegetable mill, J. Koerner....... 930,194
Fruit picker, R. P. Andersen .. 929,647
Funnel, L. E. Edmunds............. e 930,165
Furnace. See Ore roasting furnace.

Furnace, W. M, Page.........covieernnnnns 929,701
Furnace water back T. Thornburg........ 929,899
Gage and measuring instrument, J. R. Coe. 930,330
Game apparatus, B. P. Hanft.............. 9 0,176
Game apparatus, baseball, I. E. Eberman.. 930,164
Game board, W. Brown.......ococueecueueas 930,151
Garment, combinatioma body, C. H. Osborn.. 930,081
Garment retainer, M. J. Lambrix.......... 929,863
- Gas generator, G. PO€.vuernnn.s 929,875

Gases by electricity, apparat s

I. Moscicki ........... S 930,212
Gasket and its manufacture, W. A. Lorenz 930,297
Gaskets, manufacture of, W. A. Lorenz . 929,679

Gate, J. P. DAhleN.cerrrerunsanaioecenns 929,836
Gear, reversing, R. N. Smith ceee. 929,796
Gear wheel, N. C. Taylor .................. 929,781
Gearing and reversing mechanism therefor,

differential, D. E. ROSS..........eeeees 929,884
Gearing, mounting for speed changing, W.

M. Bradshaw ........oceviieeernnennns 930,036
Globe, geographical C. A. Rehm........... 930,316

Glove, J. G. Lake.......covieeeennnninnnnns 930,197
Go-cart, H. G. Traver ..... e
Governor, N. C. Bassett.. ..
Governor, pressure, S. A. Worcester........ 930,257
Grader or a ditching machine, W. L. D . 930,050
Grading machine, C. Skidmore.. 930,320
Grate, knockdown mounted dump . .

SAlter vvitiiiiiiie ittt 929,713
Grinding and pulverizing mill, J. J. Knight. 929,956
Grindiug,lmixmg, and siiting machine, W.

Lish

............................... 929,770
Hair dressing frame, J. P. Goin..... 929,848
Hammer, electric power, T. F. Baily.. 930,022
Hammer, explosion power, R. S. Oberly 929,696
Handcuff, H. E. WO00d.«..eezuneeennnns 930,014
Handcuff lock, H. E. Wood.......... 930.013
Harness clamp an‘l guide, G. M. Henry 930,287
Harrow, C. A. McCarthy............... .. 930,310
Harrow, alfalfa, L. E. Waterman-.-........ 930,250

Harrow, revolvmg, L. E. Waterman.930,251, 930,252
Harrow, roller, and cutter, combined rotary,
Stewart & Heinickel......... . 930,323

Harvester, beet, J. D. De Celle... . 929,921
Hasp fastener and handle bearing, c ,

Meyer & CaldbeCK.........coenvvvennann 929,774
Hat, F. P. Mate........ccoeeeceeeenonanns 930,304
Hat brims for setting, apparatus for soften-

ing, R. E. Heim......coooiuvveneeeannns 929,945
Hat brims, shaping and setting, C. E.

SACKEtt s vvveniriiniiriiiiiiaiaaas 929,791
Hat fabric reducing machine, felt, E. L.

WaleS .iiiiirenitnrniieiiieciseiiens 930,001
Hat pin, F. 8. Buckminster. .. 930,152
Hat rack and lock, A. D. Hill, . 930,289
Hay loader, J. D. Baker....... .. 930,}19
Hay rake, C. Pearson........ .. 930,314

Headers, feed for, J.

Heater, E. R. Dye.. .. 929,756
Heater, R. E. Heim.. .. 929,946
Heating system, Sparks . , 7!
Heating system, vacuum steam, . L.
................................ 929,800
Heating system, variable volume, E. H.
.................................. 929,934
Heel attachmg device, H. E. Burnham..... 929,830
Hermetic closure, W. A. LOTeNZ. .vevuennnn. 930,298
Hinge, C. Anderson.............o.ceecceees 929,646
Hinge device for window sashes, C. F.

O'CONNOT  +evvenneennnenneonnennnennn . 029976
Hinge, gate, G. C. Mason. ee. 929,682
Hitching post, C. A. Miller
Hobby horse, progressing, 0. W. Badger....
Hollow bodies, construction of, M. Woerner. 930,012

Hoop keeper, L. A. Brigel.................. 929,912
Horse detacher, Nakras('ho[sky & Leonhardt. 929,975
Horseshoe, Hyatt & MeSSImMer...cooeeeenenss 929,950

Horseshoe calk, J. O. Kvenvold............ 930,296
Horseshoe nail clencher, G B. Mershimer... ,987
Hydrocarbon burner, C. & J. R. Klttle. 980,193

Ice machines, freezing cylinder for, D. L.
Holden, reissue .............co0vvivnns
Illuminating system, H. Siedentopf.. .
Indicator, Evans & Patterson........
Infant’s high chair, H. Jaspersen
Inking device, R. W. Munk........
Insulator, J. W. Ranson.. .
Internal combustion engine, J. J. Kulage
Internal combustion engine, W. Burnel
Keyhole stop, B. Hellman

Kiln, R. W. P. Horn....... .. 929,765
Kinetoscope, E. M. Wooden..... .. 929,743
Knitted fabricc W. H. Horn, Jr............ 930,180
Knockdown box, J. F. Adams..... 930,112 to 930,114
Knuckle pivot pins, retainer for, R. P. La-

1110 1 929,864
Ladder, step, H. B. Turner...........ce... 930,333
Lamp. See Car inspector’s lamp.

Lamp, O. A. ArNeSOD......c.cvovveunernnnnn 930,019
Lamp burner, D. J. Canchester .. 929,752
Lamp burner, E. B. Lilly............. .. 930,201
Lamp burner, 1ncandescent L. Fellberg..... 930,063
Lamp, car inspector’s, J. C. Cliver......... 929,916

Lamp for road vehicles, Rogers & Parker.. 929,711

Lamp, gasolene or vapor, A. Arneson. 930,020

Lantern, J. Wise ....cciiviiienrncanes .. 930,011

Lard substll)tutes, improving the odor of, J.
t

Last, S. M. Hamblin.......
Latch mechanism, J. Shand
Latch operating device, C. G. Peterson.

Lath, metal, E. A. Wilson......c.co0vivu..n 9.
Lathe centering device, E. W. Knobelsdorf.. 930,077
Lathe head, Rockenhauser & Fischer........ 929,789
Lavatory, O. S. Bond........covvveiinnnnns 929,820
Lead arsenate, manufacture of, Luther &
£1) 10 <SP 929,962
Lead, making white, J. A. Erbslow........ 930,057
Leather working machines, work support for,
T. H. Marrinan........ . 929,772
Legging, J. Staggs, et 929,992

Lens holder, H. S. Mills.. 930,210
Letter, sign, H. W. Piccot. .. 929,874
Light producer, focusing; J. M. Sta .... 930,242
Liquid dispensing cabinet, automatic, E.

LAVeNS .....ciieiiiinnneienennennennanns 929,677
Liquid indicator and leak detector, J. Foley. 930,171
Listing and bedding machine, T. J. King... 930,192
Loader and unloader attachment, O. Grim-

WOOA tvveveennenrnnronnensosnsnancanans 929,937
Loading and unloading device, F. Snipes... 930,321
Lock, H. C. WaldeCKer........ocovueenneees 930,000

Locks, key stop for, W. T. Hartman
Locomotive controlling mechanism, E. L.

Ragonnet .......c.cviiiiiininnnenennens 930,225
Locomotives, trailer truck for, W. F.

Keisel, Jr. ............ . 929,768
Logging engine, A. Dunb: e 929,662
Loom harness mechanism, E. ... 929,802
Loom shuttle, automatically threading, A.

W. Beardsell ............ciiiiiiiennn. 929,817
Looms, lease controlled stop motion for, J.

M. Yuill ...t 929,811
Lumber dolly, A. G. Lott....... .. 929,680

Lunch box, canteen, A. A. Low 930,202

Mail bag receiving and delivering appara-

tus, F. W. Starr....................... 929,891
Mail eatchmg and delivering apparatus,
ney & Mortimer............ ... ... 930,175
Mail collectmg and delivering device, W. M.
Corthell .........cciiiiiiiinnenncnans 929,659

Marking device, R. Cook........... .. 930,046
Match box, A. C. Nelson & J., Jr 929,782
Match box, H. W. Mann... 930,301
Match lighter, automatic, E. 929,683
Match server, ‘G. Bouthinon 929,823
Measuring acceleration, apparatus for, J.

L Boyd s 930,142
Mechanical movement, alternating, A. P.

[0 3 | 930,271
Melting apparatus, W. M. Carr............ 929,831
Metal and producing the same, clad, J. F.

MONNOt o\ veiiennennnnnnennnnnnns ... 929,687
Metal body and producing same, compound,

J. F. Monnot.....oveeeiieeenseneennenns 929,778
Metal coated objects, producing, J. F. Mon-

DOt i i i, 929,777
Meta] ripping tool, P. Jensen. .. 930,292
Metal wheel, G. H. Barschow.. .. 929,650
Metallic hoop, W, Goldie...... .e... 929,666
Metallic rail tie and rail . R.

Cline ........coiiiiiinnennnnns .. 929,915
Meter system, service, W. Reid... eeee. 929,708
Milking machine, J. H. Hoover.. . 929, 764

Millinery device, J. Popper..... .. 929980
Miter box, F. W. McLean..... 930,311
Mixing apparatus, W. Snyder. .. 929,719
Mold, J. R. Haldeman............. .

Mop wringer, folding, F. H. Jaeger ..
Motor, E. E. Yaxley.....ccovvennn. .. 929.744
Mower, lawn, J. H. Auble... .

Mower, lawn, L. J. Ertl. 930.058
Mower, ia“n, J. H. Auble .. 930.329
Mowing machine, E. F. Ewers . 9305168

Muffler, A. S. ColeS.....vcvveiriervnnnnnas 929,656

Muffler cut out and horn valve, combined,
Hawley & Baker 929,944

Musical instrument,

DOUZREIEY - vveveennnranesnnnneersonan . 929755
Musical instruments, pneumatic coupler for
automatic, W. H. REESB.cvovernennrnennn 930,315

Nitroglycerin, . compound for eliminating
noxious fumes when exploding, F. .
Bettanin .......... ..o 930.030

Nose glasses, B. J. Knapp.... 930v076
Nozzle, F. S. Seagrave 9307095
Nut lock, E. R. Kern.. 929,673

Nut lock, G. Bryar..... 929.827

Nut lock, G. F. Kilmer 929955
Nut lock, M. J. Wygonik 930 016
Nut lock, F. G. Brown.. 930,148
Nut lock. W. R. Garner ............ 930,172, 930,173
0il, modified cotton seed, J. H. Filbert..... 930.280
0il switch, H. W. Chene 930,156
Oiler, ﬁoor J. T. Hart. 929,943

Oils, etc., apparatus for st g,
and utilizing mineral, J. F. Connell 930,268
Oils, improving the odor of vegetable, J. H.
FAIDEPE v v vveseeeesanenensnenennenenns 929,845

Ore crushing machine, C. C. Lane 930,198
Ores, reducing, F. M. Becket....... 930;028
Ore roasting furnace, A. R. Wilfley 930,254
Organ, pipe, T. Etwell............. vee.. 930,276
Package tie, J. W. Johnson...... 929,952
Packing, metallic, J. M. Rhodes. 930.230
Pail, dinner, A, M. Hunt............o0vv... 929,949
Pails, machine for applying ears to, W.

Spain ... el e e 929,798
Pan lifter, L. A. Bertram..........cceeeeu.. 209819
Paper dispensing -cabinet, toilet, A. H.

172 930,094
Paper hange! .

Kearney ........coevieenennnn ..... 930,188
Paper receptacle, waste, A. A. Low........ 929,960
Pattern for letters and numerals, D. F.

LuKe ...vvviuiiiiiiiniinnnneneennnnnnet 929,961
Paving block, S. Butz........ccovivvinennes 930,153
Paving, manufacturing a mastic for, J. H.

AMIES .ottt it it i 929,813
Peanut roaster, R. 0. Stutsman .. 930104
Pegging machine, S. M. Cutter. 93045047
Pen, fountain, C. A. Eklund.... . .. 929,843
Perambulator, D. R. -Collier.............. 930,044
Petroleum burner for incandescent lights, E.

HOLY tiiiiiiiineteinenenernesnsnanannns 929,948
Phonograph machine, H. S. Mills........... 929,775
Photographic apparatus and dark room com-

bined, portable, J. B. Willyerd.

929,807 to 929,R00

Photoplanograph, C. J. Ellis................ 929,757
Photoprinting, device for timing, R. E.

SChArZ v .vvivieinnenenerneesnennenanns 940,987
Piano playing mechanisms, expression de-

vice for pneumatic, J. Wieser.......... 929.740
» Picture device, moving, W. Hendrick....... 9300073
Picture exhibiting apparatus, moving, J. E.

Lockwood .....vvviininnniinnnnnennnnnns 929,678
Picture films, safety appliance for reeling

moving, N. H. Brown............c...... 930,037
Picture hanging and removing device, S. E.

G. Buchanan ...............ciiiiinnnnn
Piling device, sheet, E. P. Sheldon......... 9.
Piling, sheet, H. M. Gould:........ 929,935,
Pillow or cushion frame, M. A. Yenner.....
Pin. See Clothes pin.
Pipe bracket, C. A. Sibert........cccv...
Pipe conuection and support, E. Boermel....
Pipe coupling, A, JohnsSon........covuuus 9!

Plpe counling, nutomntic train, L. C. Cary. 930,041
pe fitting, universal, W. H. Eynon....... 930,

Ice sawing machine, Flsch "& Babdti.iceaess 929.846| Pipe Joint, flexible, W. A. Greenlaw........ 980,071

L

Plegse mention the SCIENTIFIC AMERICAN when writing to advertisers
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Classified Advertisements

Advertising in this column is 75 cents a line. No less
than four nor more than ten lines accepted. Count
seven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

READ THIS COLUMN CAREFULLY.—You will find
:nquiries for certain classes of articles numbered in
consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. There
18 no charge for this service. In every case it is
necessary to give the number of tbhe inquiry.
Where manufacturers do not respond promptly the
inquiry may be repeated.

MUNN & CO.

BUSINESS OPPORTUNITIES.

MANUFACTURERS AND CAPITALISTS, you can
secure an interest in a new invention or manufacture
it on royalty. For further particulars address M. R.
Schultze, Southampton, N. Y.

lnqmry No. 8868,—Wanted to buy nickeloid for

AN ESTABLISH ED BUSINESS with tools, patents
and copyrights, for a necessary sheet metal engine
room specialty. Splendid opportunity for young man
with moderate capital, or for manufacturer to add a
profitable line. Opportunity, Box 773, New York.

Inquiry No- 8918.—For manufacturers of “Wydt’s
Electro-Catalytic Sparking Plug.”

COMMERCIAL COMPANY in Chicago will consider
the manufacture of inks, mucilage, pastes, sizings or
other profi table specialties. Bank references furnished,
Address Chicago, Box 773, New York.

] nqulry No. 8921.—For the manufacturers of gilt

FOR SALE.—Best garage in celebrated watering

Pa&-e Capacity 50 ears. Repair shop. Charging plant.
,ow rent. Semi-fireproof. Well established. Address
Garage, Box 773, New York.

Inquiry No. 8922.—W.
ington Boiler Co.

FOR SALE. — Flying machine tubing. 10000 feet
14 x22 ga. 78 inches long steel tube, very stiff, 25 cents
each. For further particulars address J. L. Lucas,
2 Fox Street, Bridgeport, Conn,

Wanted the address of Worth-

PATENTS FOR SALE.

FOR SALE.—A most valuable %13311&. Combina-
tion trunk and typewriter desk. is8 oppor-
tunity. For full particulars and further information
address M. R. Schultze, Southampton, N. Y.

Inquiry No. 8931.—For garties who manufacture
the Western Stump Borer for boring stumnps.

FOR SAT.E—U.S. Patent No. 856.018, power shovel,
$2,000. U. S. Patent No. 917525, safety appliance for
railway cars, $i,000 cash. For further information
write Robert Belden, Pulga, Butte Co., Cal.

Inquiry No. 5941.—For manufacturers of ma-
chinery for making fiy screens.

VALUABLE CANADIAN PATENT FOR SALE.
Address J. Condon, Aikin, Md., U. S. A.

Inquiry No. 8960.—For the address of the Wind-
sox;r Mfg. Co., manufacturers of waterproof collars and
cuffs.

FOR SALE.—Patent No.917,351. A new and useful
improvement in marine vessels. For further informa-
tion address H. Oventrop, St. Louis, Mo.

HELP WANTED.

LOCAL REPRESENTATIVE WANTED.—Splendid
income assvred right man to act as ourrepresentative
after learning our business thoroughly by mail. Former
experience unnecessary. All we require i8 hounesty,
ability, ambition, and willingness to learn a lucrative
business. No soliciting or traveling. This is an ex-
ceptional opportunity for a man in your section to get
into a big paying business without capital and become
independent for life. Write at once for full par-
ticulars. Address E. R. Marden, Pres., The National
Co-operative Real Estate Company, Suite 378, Marden
Building, Washington, D. C.

Irquiry No. 8966.—Wanted the address of the
Cohendet Motor Co.

YOUNG MAN,
cal encineering,
small Tennessee town.

ment. State experience, if any, and
“ Position,” Box 773, New York.

Inquiry No. 8969.—Wanted machines that make
accordion dress plaiting (steam).

aduate of some school in mechani-
or position in woodworking plant in
Goo0d opportunity for advance-
salary, Answer

SALESMEN WANTED.

SALESMAN WANTED to handle an exceptlonally at-
tractive real estate and timber proonosition, which can be
sold on annual, semi-annual or monthly lnstallments.
We furnish lnqumes and strong literature. Capable,
ageressive, energelic man can make desirable connec-
tion with largest and strongest house in its line in the
country. Sacmmento Valley Imp. Co., St. Louis, Mo.

Ing mry No. 8S974.—For address of firms inter-
ested in fishing reels.

SITUATIONS WANTED.

W ANTED.—Situation by an experimental mechanic
of executive ability famiiiar with electricity, gas and
steam motors. A-1 model maker. Aeronautical line
preferred. Address C. E., Box 713, New York.

Inquiry No. S977.—For manufacturers of mae
chinery for manufacturing denatured alcohol.

MISCELLANEOUS.

TOBACCO HABIT CURED OR NO COST.- -Harmless
home treatment. Ni-Ko Works, Wichita, Kansas.

Inquiry No. 8978.—Wanted the address of manu-
tacturers of dry pans or crushers to grind sand for
plastering and cement works.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all lJines sup-
plied at short notice at moderate rates. Small and
special lists compiled to crder at various prices. BEs-
timates shou! be obtained in advance. Address
Munn & Co., List Department, Box 773, New York.

Inguiry No. K980.—For the address of manufac-
turers of mortars and pestles that are used by druggists.

A LIST OF 1,500 mining and consulting engineers on

ards. A very valuable list for circularizicg, etc.

Pnce $15.00. Address Munn & Co., List Department,
Box 73, New York.

Inquiry No. 8984.-Wanted the address of the
manufacturers of Cypress wash tubs.

Inquiry No. 8987.—Wanted, the manufacturers of
thet Van Winkle, Woods & Sons, and the Weber power
meters.

Inquiry No. 8990.-For information regardin,
shoes not made of leather but similar to the same an
are as durable.

Inquiry No. 8996.—Wanted addresses of manu-
fa.ctur‘eri of machinery for working orange wood mani-
cure sticks.

Inquiry No. 8997.—Wanted the address of the
manufacturers of bread or cake boxes.

‘Inquiry No. 9001.—For the address of progressive
manufacturers of friit jars.

Inquiry No. 9004.—Wanted to buy machinery
suitable for grinding, sifting and preparing cooked
cereals; also packing same in cartons.

Inquiry No. 9007.—Wanted, a tin churn for churn-
ing milk that has a wire springat top andbottom of
churn and operated by pressing the wire springs.

Inquiry No. 9009.—Wanted the address of the
manufacturer of the **Leech” showcard holder, a de-
vice which is held to the outside of a show window by
rubber cups.

Inquiry Nn. 9010.—Wanted to buy a ‘‘Rector
Help-a-Phone.

Inquiry No. 9011.—For the manufacturers ‘of a
patent sewing needle that is made to slip over the
Egreag the eye is split 80 as to open and receive the

rea

Inquiry No. 9012.—Wanted to buy papier mache
boxes in the shape of water melons, colored to resem-
ble melons, etc.

Inquiry No. 9013.— For the address of the manu-
facturers of double edge safety razor biades.

Ingquiry No. 9014.—For manufacturers of ma-
chinery, supplies, etc., to equip a small plant for the
manutacture of indmm—mpped gold nib making for
fountain pens.

Inquiry No. 9015.—Wanted the address of the
manufacturers of a solid link crain made without
welding, made in brass, several different sizes, made on
an automatic machine.

Pipe joint, ﬂmd tl’%ht rotary, A. Walder... 929,734
Pipe wrench, Bennett............... 930,132
Pitching machme. Penningh & Klemer 00
Plane, Mitchell & Schade...........ccveene
Planes and other tools, handle construction

for, C. B. Stanley....ccceeeeeeenececnnns 30,243

Planter, J. H. McCoy
Planter, corn, E. E. Towle................. 930 106
Plastic material, machine for forming, W.

4 B S (9 5 000E 660060 0000000 A06a008 0A000 929,981
Plastic product, Desvaux & Allaire. 929,660
Plate, hot, W. E. Jordan...c.......co0cues 930,293
Platens, work holder for fiat, G. W. Don-

1N 11V 50600000000 83008000800033000000 929,837
Plow attachment, C. Christianson. . 930,266
Plow, wheeled, L. E. Waterman............ 930,249
Pneumatic despatch tube systems, automatic

cut off for, F. H. Wolever.......ce0e.. 929,909
Pneumatic feeder, E. M. Bassler. 930,127
Post card, J. M. Walcutt 30,108
Post moldmg machine, C. 0. Wiley 929,906

Postal card, L. Hohn...............
Potato masher, Gloekler & Stahl.
Prepayment machine, W. M. Bradshaw
Press, F. E. Self
Printer’s perforating rule attachment,

Palmer
Printing mechanism, F. G.
Printing medium, Charles & Baujat ........
Printing presses, ink-supplying apparatus

for, H. D. Washburn....
Propeller, E. D. Parrott..........
pruning implement. G. F. Jenkins
Pump, dispensing, A. Shields.....
Pump, fuel, N. McCarty.........
Pump, vacuum, Sparks & Eddins.

929 717

929,702
929,951

Punch, ticket, F. Angerstein...............
Pyrazolone derlvatue and salts thereof E.
Scheitlin  ........iiiiiil 0,091, 930,092
Rail, G. Flessa ................... 929,929
Rail clamp, G. G. Floyd.... 929930
Rail fastening, J. T. Ninnis......... . 930,313
Rail fastening, metallic, H. Staadt.. 5 930,322
Rail joint, B. Blampied.............. 929,750
Rail joint, welded, C. F. Gailor 930,066
Railway crossing, F. Washam........ 930,004
Railway, pleasure, C. H. McGiebhan.. 929,972
Railway signal fusee, F. Dutcher.... 930,163

Railway, sliding, C. Theryc.........c..... 930,244
Railway switches and crossing frogs and

the like, foot guard for, F. W. Rizer... 929,986
Railway tie, L. Stringer...........ccccuee. 29,895
Railway tie, C. M. Sheeley... 930,096
Railway tie, A. R. Clarke..... 930,157
Railway tie, M. 1. Murphy........ 930,214
Railway tie, metallic, M. M. Mitman. 929,685

Railway track structure, H. F. Roach ..... ; 929,882
Railway traffic control, exchanger in tablet

systems of, W. ClarK........c.cccveuenn 930,042
Razor blade holder, safety, J. D. Brown.... 930,149
Reamer, expansion, C. O. Schellenbach...... 930,317
Reel clam?. H. G, Huffman................ 930,181
Refrigerating systems, apparatus for sepa-

rating oil from ammonia in, C. D.

Bauer .......ce.ceecieeneaans 60080088000 930,128

Refrigerator, J. C. Kelly.
Relay, J. Erickson.................
Revetment, reinforced, J. H. Taylor...
Ribbon attaching device, A. S. Wheeler.....
Road locking block, H. Djckson........

Rock breaker, subaqueous, B. H. Coffey.... 929, 832
Rock drill support, adjustable, 8.

:351) 4 (0 - A6 60600000 860088000040000000 929,826
Rod. See Curtain rod.
Rod gripper, polished, E. M. Hibbard....... 930,179
Roundhouse system, C. W. Johnson........ 929,857
Rubber elastic force cup, W. F. Schacht... 930,236
Sad iron heater and receptacle, F. W. Want-

£ 50800000000 000080000000000 000003040 0,003
Safe doors, operatlng mechanism for bolts

. B. Wilkinson................... 930,328

Safe, w1ndow, Schrenkeisen & Hellion...... 930,240

Safes, boltwork for circular doors for, Wil-
kinson & Mummert.........ccciieeeaanns
Safety device, automatic, F. F. Bourdil..
Sander for rolling stock, W. H. Quinn..... 929,8
Sash balance, A. F. Wahlberg ......... 0
Sash holder, B. F. Thompson..
Saw guide, J. C. Rennie....
Saw handle, R. D. Bower
Saw tooth holder, W. B. Sanders
Scaffold coupling stirrup, E. Whitney
Scissors, J. L. Bishop..
Scraper blades, edge turning tool for,
) 6 £ 6000000 0000006 660000000000
Scraper, road, J H. Osten

Scrubbing machine, 0. H.
Seal, J. C. Reister...........
Sealing apparatus,

‘Wardell
Sedrchlight mounting, E. C. Everett

Secondary electric battery or accumulator,

W. MoSeley ...vieeeiinenennneinennnans 930,213
Sectional boiler, E. M, Bosley. . 930,1
Seed corn rack, C. A. Dewey....coeuveencnns 929,922
Separators, centnfugal liner for, J. A. Ohls-

£ 5500000080900 600 8000000000000000 cee. 929,697
Sewer pipe machine, glazed cement,

ThOIAS teveveennreoneenneeesnnsannnns 929,898
Sewing and gathering machme, J. R. Mof-

(€148 55095000000 0000000000500 000 a00D0000 929,686
Sewing machine, C. F. Gray........... ... 929,761
Sewing machine, book, J. R Reynolds 930,229

Sewing machme foldmg and guiding mech-
anism, C. McNeil.......ooiiiiinen.., 929,692
Sewing machine, overseaming, L. Onderdonk. 929,698

Sewing machine, shoes, A. F. Preston...... 929,707
Shade and curtain fixture, window, O.
Patton ......ccciiiiieniieniecacconnens 930,221

Shade roller, E. H, Ros€......c.... 930,233
Shade roller frame, J. W. Brewer 930,143
Shaper, A. E. Robinson............ 930,088
Sharpener, disk roller, H. W. Ware... 929,904
Sharpener, sickle, O. A. Haubenreisser 930,284

Sharpening apparatus, D. P. O’Brien....... 929,785
Sharpening machine, disk, 1. F. Adamson.

Sharpening machine, saw, J. P. Hedstrom 930 178
Sheet metal brake, V. Benedek............. 929,818
Sheet metal can, A. L. Mahony....... 929 865
Sheet metal culvert, E. E. Norquist 9784
Sheet metal paneled structure, J Brogden. 929,824
Shelf locking device, L. M. Stearns........ 9,723
Shell loading machine, G. L. Riley..
Shelving, F. E. Martin..............cuouuunn
Shoulder brace, suspender, and belt appa-

ratus, J. B. Hart......ooovviiiinninnns 930,283
Shower bath, portable, F. H. Schmitt...... 930,093
Shutter bower, H. Zimmerman.............. 930,262

Shutter bower and fastener, H. Zimmer-
........................... 930,260, 930,261
Shut[t‘ers mechanism for operating rolling,

G, Wilson....oovevenrnnnnin i, 929,742

Rush ...........oe. Qoaoas aana oo Do on 920.885

HEODORE
OOSEVELT’S

] N -
( own and exclusive account of his

African Trip

1 begins in the October Nunbe: of

nbner’s Magazine

The start of the famous expedition---the wonderful railway journey
through a country that was like a “great zoological garden,” his meeting

with Selous, the famous hunter of big game, descriptions of the black
tribesmen of his caravan, his outfit, guns, tents, etc., etc. Most interesting
observations upon the effects of the English, German, and other white settle-
ments. The illustrations from photographs by Kermit Roosevelt and others.

These articles will run a year, and
subscriptions should be sent at once to
secure the full narrative.

Any person who can secure subscriptions can
make money on Scribner’s this year. Liberal ’
cash commissions and cash prizes. Write NOW
for particulars. $3.00 a year.

CHARLES SCRIBNER’S SONS, NEW YORK

25 cents a number |

‘SCIENTIFIC AMERICAN for more than half a cen-

The Scientific American
Cyclopedia of R eceipts
Notes and Queries

REVISED EDITION
15,000 Receipts 734 Pages Price $5.00

MAILED TO ANY PART OF THE WORLD

THE SCIENTIFIC AMERICAN CYCLOPEDIA OF RECEIPTS,
. NOTES AND QUERIES has had an unprecedented sale. It has

been used by chemists, technologists, and those unfamiliar with the
arts, with equal success, and has demonstrated that it is a book which is
useful in the laboratory, factory or home. It consists of a careful compila-
tion of the most useful receipts and information which have appeared in the

tury. Over 15,000 selected formulae are here collected,
nearly every branch of the useful arts being represented.
Many of the principal substances and raw materials used
in the arts are described, and almost Avery inquiry re-
lating to formule will be found answered. It is more
than a receipt book, as in most cases it gives all
the standard and special formulee, thus enabling the
reader to find a receipt which fits his peculiar need.
alphabetical arrangement with abundant cross references
makes it an easy work to consult. Those who are en-
gaged in any branch of industry will find this book of
the greatest practical value, and we especially commend
in search of an independent business, as they will find many formule for the
manufacture of salable articles which will be worth many times the cost of
the book. The Appendix contains the very latest formule as well as 41
tables of weights and measures, and a Dictionary of Chemical Synonyms.

it to those who are

Send for Full Table of Contents
Mailed Free on Request

MUNN & COMPANY, Inc., Publishers
363 BROADWAY, NEW YORK

Please mention the SCIENTIFIC AMERICAN when writing to advextisers
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Home-Made
Experimental Apparatus

In addition to the following articles, the
Scientific American Supplement bas published
innwmnerable papers of immense practical value,
of which over 17,0u0 are listed in a carefully
prepared catalogue, wbhich will be sent free of
charge to any address. Copies of the Scientific
American Supplement cost 1) ceuts each.

If there is any
gineering subject on

scientific, mechanical, or en-
which special information

is desired, some papers will be found in this
catalogue, in which it is fully discussed by
competent authority.

A few of the many valuable articles on the

making of experimental apparatus at home are
given in the following list:

ELECTRIC LIGHTING FOR AMATEURS.
The article tells bow & small and simple ex-
perimental installation can be set up at home.
Scientific American Supplement 1551,

AN ELECTRIC CHIME AND ¥ OW IT MAY
BE CONSTRUCTED AT HOME, is described in
Scientific American Supplement 1566,

THE CONSTRUCTION OF AN ELECTRIC
THERMOSTAT is explained in Scientific Ameri-
can Supplement 156€.

HOW TO MAKE A 100-MILE WIRELESS
TELEGRAPH OUTFIT is told by A. Irederick
Collins in Scientific American Supplement 1605.

A SIMPLE TRANSFORMER FOR AMA-
TEUR’'S USE is so plainly described in Scien-
tific American Supplement 1572 that anyone cuan
make it.

A %-H.-P., ALTERNATING CURRENT DY-
NAMO. Scientific American Supplement 1558.

THE CONSTRUCTION OF A SIMPLE PHO-
TOGRAPHIC AND MICRO-PHOTOGRAPHIC
APPARATUS is simply explained in Scientific
American Supplement 1574.

A SIMPLE CAMERA-SHUTTER MADE OUT
OF A PASTEBOARD BOX, PINS, AND A
RUBBER BAND is the subjeet of an article in
Scientific American Supplement 1578.

HOW TO MAKE AN AEROPLANE OR GLID-
ING MACHINE is explained in Scientific Ameri-
can Supplement 1582, with working drawings.

EXPERIMENTS WITH A LAMP CHIMNEY.
In this article it is shown how a lamp chimney
may serve to indicate the pressure in the in-
terior of a liquid; to explain the meaning of
capillary elevation and depression; to serve as a
bydraulic tonrnique. an aspirator, and intermit-
‘tent siphon: to demonstrate the ascent of liquids
in exhaustive tubes: to illustrate the phenomena
of tbe bursting hladder and of the expansive
force of gases. Scientific American Supplement

HOW A TANGENT GALVANOMETER CAN
BE USED FOR MAKING ELECTRICAL MEAS-
UREMENTS is described in Scientific American
Supplement 1584.

THE CONSTRUCTION OF AN INDEPEN-

DENT INTERRUPTER. Clear diagrams giving
actual dimensions are published. Scientific
American Supplement 1615,

AN EASILY MADE HIGH FREQUENCY AP-
PARATUS WHICH CAN BE USED TO OB-
TAIN EITHER D'ARSONVAL OR OUDIN CUR-
RENTS is described in Scientific American
Supplement 1618. A plunge battery of six cells,
a two-inch spark induction coil, a pairr of one-
pint Leyden jars, and an inductance coil, and all
the apparatus required, most of which can be
made at home.

SIMPLE WIRELESS TELEGRAPH SYSTEMS
are described in Scientific American Supple-
ments 1363 and 1381.

THE LOCATION AND ERECTION OF A 100-
MILE WIRELESS TELEGRAPH STATION is
clearly explained. with the help of diagrams,
in Scientific American Supplement 1622,

THE INSTALLATION AND ADJUSTMENT
OF A 100-MILE WIRELESS TELEGRAPH OUT-
FIT, illustrated with diagrams, Scientific Ameri-
can Supplement 1623.

THE MAXKING AND THE USING OF A
WIRELESS TELEGRAPH TUNING DEVICE.
illustrated with diagrams, Scientific American
Supplement 1624,

HOW TO MAKE A MAGIC LANTERN, Scien-
tific American Supplement 15

THE CONSTRUCTION OF AN EDDY KITE.
Scientific American Supplement 1585.

THE DEMAGNETIZATION OF A WATCH is
tboroughly described in Scientific American Sup-
plement 1561.

HOW A CALORIC OR HOT AIR ENGINE
CAN BE MADE AT HOME is well explained,
with the help of illustrations, in Scientific
American Supplement 1573,

THE MAKING OF A RHEOSTAT is outlined
in Scientific American Supplement 1594.

Good articles on SMALL WATER MOTORS
are contained in Scientific American Supplement
1494, 1049, and 1406.

HOW AN ELECTRIC OVEN CAN BE MADE
is explained in Scientific American Supplement
1472.

THE BUILDING OF A STORAGE BATTERY
is described in Scientific American Supplement
1433,

A SEWING-MACHINE MOTOR OF SIMPLE
DESIGN is described in Scientific American Sup-
plement 1210,

A WHEATSTONE BRIDGE. Scientific Ameri-
can Supplement 1595,

Good articles on INDUCTION COILS are con-
tained in Scientific American Supplements 1514,
1522, and 1527, TFull details are given so that
the coils can readily be made by anyone.

HOW TO MAKE A TELEPHONE is described
in Scientific American Supplement 966.

A MODEL STEAM ENGINE is thorongbly de-
scribed in Scientific Americen Supplement, 1527.

HOW TO MAKE A THERMOSTAT is ex-
plained in Scientific American Supplements 1561,
1563, and 1566.

ANEROID BAROMETERS, Scientific American
Supplements 1500 and 1554.

A WATER BATH, Scientific American Supple-
ment 1464,

A CHEAP LATHE UPON WHICH MUCH
VALUABLE WORK CAN BE DONE forms the
subject of an article contained in Scientific
American Supplement 1562,

Lach number of the Scientific American Sup-

plement costs 10 cents by mail.
Order from your newsdealer or from

Inc.. 361 Broadway, New York

MUNN & CO.,
\ g

Shuiters.  wicket door for rolling, L. .
WS oo o S pxattege e e - Gk EERRELE: - - - - 920.7-4
Slttn for sto ash, (. L.

cord hanger, I9
ing machine, Al
. Jo 1. Sullivan.
S ring machiue, . B. XOl]llb‘
Skirt lifting denct-, M. Becher
Skirt marker, W. J. Barlow..

Skirt 1'egul-.1tur, '1‘. I\L Quisenb

Sled brake, E. G.
Slicing machine, L. I. Ar
Slitting machine, J. R.

Snow remover, J. W. Wei
Soldering tool, self-heating. J.
Sole pressing macbine, T A. Davenport..-.

Sound reproducing machine, M. Ieen
Spark arrester, 1I. Liechiy

Speed changing device, C. N.

Specd changing, mecbhanism. R. h\mnmmls

Spoke setter, A. R, Knnzmann...........

Spool holder for ribbons and the like,
Ruesing. Jv. ... ... i it

Stacker, J. J. Schrag.............. ... ...

Stalk cutter and plow, combined, I2.
Peeples L, . ciuiei i e

Stanchion, cattle, M. F. George.

Steam engine, A. F. Hall..................

Steam engine, duplex, E. \W. Conkell...
Steam generator, G. A. Sims..
Stencils, making, J. C. Udall
Sterilizing tluids, C. B. Bartley
Stitching ma<chines, trimming atta
g C. A. Bonney......auzuus
Storage battery, electric, B. Ford...........
Strainer tube, loclkked, W. II. McNutt 4
Street indicator, A. P. Jordan..........c000
Stump pulling machine, J. Ducrest L1 929,661
Street sweeper, S. Cenrath........cceveennn. 930.269
Suit case and valise, combination, Billburg

& Chandler ...............oouiun.. 9
Supporter, H. Bierboff.............
Surgical instrument, R. L. Combs.
Swimming suit, . B. Maslen..... oo
Swingletree. C. V. Anthenat................ e
Switch. See Oil switch.
Switch. H. F. Roach.
Switch mechanism, F. I'. Young.
Switch stand, H. F. Roach........
Swivel, hydraulic, II. G. Johnston.
Syringe, vaginal, I". A. Neveu...
T'able, H. J. Sbarp..
Tuable, chair. and

T, DIUlHKID ... 55.. 55, 00 o egievaneaam
Tabulator mecbanism, G. C. Blickensderfer
Talking machine, A. Ieller................
Talking machines, Dbrake mechanism

Buelna & Burson......................
Telegrapb machine, G.
Telephone extension call. . Marcotte... ¢
Telephone slug bolder. M. J. Stark. Jr.....
Thawing machine, steam. Bennett & Fkern.
Thill coupling, 11. E. Vosburgh
Thill coupling, Henby & Fintel.

l(‘(‘

. 930.286

Thill support, W. Judd.......... - 930,187
Thermostatic regulating device,

@omfolty . TR TN PN 929,655
Thread, coating, Bayne & Subers ... 929,651
Thread waxing device, F. L. Alley . 930,115
Threshing machine, . H. Graber.......... 930,174
Threshing machines, automatic self-guiding

coupling for. L. A. Davis.............. 929,920
Threshing or sepuarating machine, H. W.

Eisenhart ¢ }0 166
Timer, A. S. Krotz,......

Tin transferring machine, 3= Bumme

Tire intlation mechanism, A. Deunert. . | 930,273
Tire tool, A. C. Webber............... ..+« 929,905
Tool, combination. C. E. Bonner............ 929,821
Tool, detachable jaw, C. L. Mueller........ 929,868
Top, gyroscopic, M. L. Hawks...........cc« 930,669
Torpedoes, starting device forr the com-
pressed air motors of self-propelled, A.
15, TonesHEs. L L e
Toy, J. C. Turner

Toy, aerial. J. W. coster.
Track sanding apparatus, C.

Traverse ring, IF'. L. Latbrop............... 929, (‘nb
Trolley lines, automatic cut off for, R.

Brown ......cooiiiiiiiiiinaeees st .. 930,150
Trolley wheel, B. Crow....oovesvasssaansses 929,918
Trolley wheel, E. E. Becker . 930.275
Truck car, A. J. McCauley................ 930,215
Turbines, governing means for elastic fluid,

C. W AKe. ot i e 930,048
Type casting machines, device for casting

short quads in, J. Kukla............... 929,862
Typewriter. G. W. Donning.. .929.839, 929.840
Typewritter locking device, G. \\ ]Jnmam,. 929,841
Typewriter tabulating device, G. W. Don-

NINE o 929,838
Typewriting and calculating macbijnes, vari-

able spacing mecbanism for combined,

C. I‘ Laguanke ..........ceevevvnnn.. 929,675

rriti machine. J. IFelbel... S 929,664
Typewriting machine, J. J. Cooper. . 929,834
Typewriting machine. IL Crutchley 929,835
Typewriting machine, Tanner & Griffin. . 929,896
Typewriting machine. C. Gabrielson........ 929.933
Vacnum cleaner. portable, C. F. Barrett.... 930,125
Valve, J. H. Blessing...........cciiuirrenn 930,135
Valve, dry pipe, G. 1. Rockwood. . 929,710
Valve, flushing, C. Barr........c.cvevanasess 930,124
Valve for steam heating systems, modula-

tion, Comfort & Fitts.................. 929,657
Valve for steam heating ulat-

ing, J. L. Fitts...... ..ot 929,665
Valve, globe, J. Struben... 929,994

Valve, reducinig. J. 0. Bar

Valve, rotary, S. Yankaucer 930,017
Valve, water and air relief. J. G. 7\Ilngle\ 930,207
Valves in engine cylinders, means for
mounting. L. G. Sabatbe............... 929,886
Vault, burial, J. D. Fowler..... . 929,847
Vehicle, motor. Sharpe & Leonard. T
Vehicle seat, E. H. Faile.......
Vebicle wheel, J. C. Willmon.. wese 930,111
Vending machine, J. Vierling.........

Vending machine casing, B. M. Davis
Vending macbine, stamp, .J. Fritsche.
Ventilating system, A. West.,..
Ventilation system, M. G. IHHubbar

Ventilator, M. G. Hubbard.................. ¢
Vessel. double walled, G. R. Taalen........ ‘HO 2‘1‘)
Vessels. batch fastener for, M. Mnlholland.. 929.779
Wall coating. interior. \W. B. Allen........ 930.264
Wall tie, J. H. Coffman.......cv.uveuvnnnns 930,267
Washer. See Igg washer.
Washing machine., R. Twobig.............. 929.999
Washtub or wringer stand. T'. M. Wiebe... 929,739
Water bag and syringe, combined. W. G.
Williams ........0.c... ... siFweasiwenE 930,009
Water closet bowl. A. I’lantier. 929.786
Water elevator. J. L. 0. King ceenes 930,295
Water jet apparatus. E. Koerting.... . 929,674
Watering deviee. stock, J. Roach... 929,883

929.982
929,93]

Wave and gravity motor. A. T. Ra
Whip socket. locking. C. Y. Frede
Winding engines. controlling me(‘hdmsm for,

R, H. NICHOISON. .o - ooe croms o ¢ ccooanaans 929.871
Window. 0. J. Ramsbaw . 930.226
Window cleaner. M. Keith. . . 929.860
Window cleaning device, S. Jones.......... 930,185
Window operating and locking mecbanism,

E. P. SPerry. ....... . sapawsdi. .. sidessi 929.801
Window screen. 0. L. Schanbach 930.237
Window tent. W. E. Walsh.............000 930.002

Wire die safety appliance. J. T. Reece..

.. 929.985
Wire fahrie, machine for making, . i

Cornell ..... .dawieseves swswiCissises
Wireless communication. C. D. Babcock
Work support. R. F. McTFeely..........
Wrapping, twisting, and polishing macl y

W, J. Qarey.....siisswisasismiae s
Wrench, €. B. SOMEES. ... ... c...iu. e
Yoke, calf and sheep. G. Viehmeyer.

Yoke ring, safety neck, I olsom & Rnssell

A printed copy of the specification and drawing
of any patent in tbe foregoinyr list, or any patent
in print issued since 1863. will be furnisbed from
this oftice forr 10 cents, provided the name and
number of the patent desired and the date be
Address Munn & Co., 361 Broadway, New

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

II\ Touch Wlth

The railroad president to-day
spends the greater portion of the
summer at his country home
renewing his energy. He keeps
in touch with his railroad system
over the telephone.

He may be one hundred miles
or more away from headquarters,
yet his office and the principal
business centers of the country are
within talking distance.

He is notified immediately when
anything important occurs; his ad-
vice and direction are asked and
given over the telephone; the
machinery of the road goes on.

Each day, at the noon hour or in
the early morning or late afternoon,
he conducts his business over the
long distance line.

He is in touch with his world.

Through the day he has been re-
newing his energy—sailing, driv-
ing, or playing golf—making him-
self more fit for the busier season
and able at all times to handle a
larger system and a larger volume
of business than the president of
two decades ago.

This is simply an illustration
which applies to every busy man,
whether he be railrcad president,
merchant, manufacturer or profes-
sional man.

It shows the importance of
universal service, which is the
constant aim of the Associated Bell
Companies—of onesystem,extend-
ing to every nook and corner of
the United States, keeping all lo-
calities within speaking distance
of one another.

Long Distance Bell Service is universal in two ways—
in its extension to all localities and in its application

to all human activities.

Whatever your interests, it

will advance them economically, certainly, constantly.

The American Telephone and Telegraph Company
And Associated Companies

One Policy,

One System,

Universal Service.

SOUTHERN STAMPING & MFG. CO.

Manufacturers of special and patented articles.
R. 8., Nashville, Tenn.

NOVELTIES & PATENTED ARTIGLES

Manufactured by contract.  Punching Dies and Drawing Work
NEW YORK FLATIRON CO. Belle Mead, N. J.

Corliss Engmes, Brewe T8
and Bottlers’ Machiner HE VILTER
M¥KG. CO., 899 Clinton Qy., Milwaukee, Wis

MODE[S & EXPERIMENTAL WORK,
Inventions aeveivped. Special Machinery.

E. V. BAILLARD CO.. 24 Frankfort Street. New York.

RUBBER.

Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & CO.,288-290 Sheffield Av., B’klyn, N. Y.

MODELS & EXPERIMENTAL WORK

Anything from a Watch to an Automobile

Chas.E. Dressler & Co., Metropolitan Bldg., 1 Madison Ave., New York

CROBET
Swiss Files

_and other tools shown
“The Tool-Monger.”
Sentfree if you mention this paper when writing,
MONTGOMERY & CO., 109 Fulton Street, New York City

L ]
Curtiss Motorcycles
WORLD’S RECORD MOTORCYCLES

Low truss frame.

Roller bearing engine.

Light weight, great
power.

‘Write for catalog and \}
booklet ** Achievements.”

THE HERRING-CURTISS CO.,

MOTORCYCLES

Ricycle Attachmentes, Motors,
Accessories for all Motorey-
cler. Send stamps for Catalog ot
what vou are interested iu.
MOTORCYCLE FQUI]’M!&V’I co.
1Lanmondsport, N,

Hammandsprl, N. Y.

DIE - MODELS SPECIAL
WORK TOOLS MACHINERY

INATIONAL STAMPING AND ELECTRIC WORKY,
153-159 S. Jefferson Street, Chicago, Il

CH

9
.-u:.r:

ODELS

: GO MODEL WORKS
:S -‘r’/&'ﬁb L

L /L
URPLIES

ESTABLISHED /867

MunELs &PERIMFNTAL WORK,
Gears, Dies, Tools, Novelties manufact’d:
M. P. SCHELL 1759 Union Street, San Francisco

Exoerimental & Model Work

Cwr. & advice free. Wm. Gardam & Son.221 Fulton St,NY

MASON'S NEW PAT. WHIP HOIST

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

Manfd. by VULNEY w. MASON & 0., Inc.

Providence. R. 1I.. U, 8

@ Magical Apparatus.
=¥ Grand Book Catalogue

@ver 700 engravin gs

25¢c. Parlor Tricks Catalogue. free.
MARTINKA & CO.. Mfrs.. 443 Sixth Ave., New York

v8u USE GRINDSTONES 9

If so we can supply you. All sizes
mounted and unnmounted, always

bt in stock. Remember, we make a
pecialtyofselecting s1ones for all spe-
cial purpcses. Send for catalogue “1.”

The CILEVELANY STOXE CO.
6th Floor, Hickoz Bldg., Cleveland, .
SE H 0O FOR

ES : Chrm.mul

W.& D.MOGEY.
QNNE SCITY, . .N.J.

’
A MACHINE SI'IDP 80 Eor trandt Street

Good Work—Fair Prices New York

ERDTL
M S
RID

THE.SCHW
’L—') STEEL ST

SENSITIVE LABORATORY BALANCE

By N. Monroe Hopkins. Tbis “built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the use of tools, and it will
work as well as a $125 balance. ‘T'he article is accom-
panied by detailed working drawings showing various
etages of the work. _This article is contained in SC1EN-
TIFIC AMERICAN SUPPLEMENT. No. 11S84. Pricel0
cents " For sale hy MUNN & Co.. 361 Broadway, New
York City. orany bookseiler or newsdealer

Please mention tke SCIENTIFIC AMERICAN when writing to advertisers
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Scientific American

Avugusrt 21, 1904.

lsmanAlItmobile

Migh Wheels Travel all Roads,
Because all Roads are made to
be traveled by Migh Wheels. ==

Oldestand largest makersof high-wheeled
automobiles in the world. World's record
for Hill-climbing and Reliability con-
tests in this class. Only all boi-and-
roller-bearing motor made. New
friction-chain direct drive—no wears.
Roadibliity and Kellabliity
are thereasons for high wheels and
solid rubber tires. Send for our
catalog aud learn more about these
popular. intensely practicable vehi-
cles and their low cost.

HOLSMAN AUTOMOBILE (0.
Suite 288 Monadnock Bik Chicago

COLD GALVANIZING.
AMERICAN PROCESS. NO ROYALTIES.
SAMPLE Sano INFORMATION on APPLICATION.

.t NICKEL

AND

CRUDE ASBESTOS

DIRECT FROM MINES

PREPARED R. H. MARTIN,

ASBESTOS FIBRE | orFick. sT.PAUL BUILDING
for Manufacturers use 220 B'way, New York

.$;')'—4.700 per day
The Record CAMERA-SCOPE

of the

And we can proveit. Anyone can operate
it. Makes GAﬂnlsl;ed button |J|ItJ|lJHl‘E])h:I a
winute. Price of Camera-Scope. with sup-
plies for making 300 pictures (en ugh 1o
pay for the complete outtit) %25.00.
Kxtrabuttons §1 ger bundred; extra frames
$1.50 per gross. e independent and make
mouey for yourselt. Write today.

W. S. MOUNTFORD, 100 Maiden Lane, New York, N.Y,

Running Water Where You Want It

Don’t be without the convenience of run- " il
ning water in your house because you live [

Electro- Plating z)n t{‘[?ewmltl?l' ]fttllel{e‘s aspring or stream
n ground, install a
doparatus u Nateral Niagara Hydraulic Ram
. It will pump water just where you waut
Hanson & VanWinkle it. No cost for power er tepairs, either. g

Write for catalogue A A and estimate
We furnish Caldwell Tanks and Towers. fI

NIAGARA HYDRACULIC ENGINE €O,
140 Nassau 8t..N.V, Factory, Chester, Pa.

Co.,
Newarvl. N.J.
28 & 30 S. Canal St.

[©

Chicaeo.
your models

WE WILL MAKE ¢sive've
estimates on

manufacture of any metal novelty. Automatic ma=
chinery, tools, dies and expert work our specialty.
AUTOMATIC HOOK & EYE CO., Hoboken, N. J.

Y BR I(A' FOR
TN iR

CHBESLY&CO FHIZATLUSA

Big Money In Drilling
Our customers all over the Country are making from $25 to 875 profit a day with the
Cyclone Drill. No business offers such big returns for the money invested.
Contractors, prospectors. well drillers, find the Cyclone Drill more economical, faster
and easier to operate than any other.
We make Hollow Rod, Cable and Core Drills, to meet every need,
We also make combination machines that will handle any or all of the systems equally
well, a machine that will enable you to cover the entire field of drilling.

Cyclone Drill

Our Diamondite and Steel Shot Core Drills cut faster and at a fraction of the cost
of the old diamond drills. We sell Cyclone Drills on an easy payment plan. Some of
our customers have made more than the price of the machine within one month. Our
new traction Gasoline machine—only one made—is of particular value where fuel and
water are scarce. Send for our free books on Drilling, and let us know in what
branch of the work you are interested.

CYCLONE DRILL COMPANY, 11 Mailn St., Orrville, Ohio
Chicago Office, 419 Flaher Bullding

The Hartford Fire Insurance Company
and
The National Association of Credit Men

The National Association of Credit Men, representing the
leading mercantile houses of the United States, in addressing
merchants throughout the country on the need of adequate and
responsible fire insurance protection, says:

“Through the guarantee which it has given you an insurance com-
pany may suddenly become your debtor. Might it not be well to know
ahead of time what kind of debtor it is likely to be?”

The points which the Credit Men say ought to be considered
in selecting a fire insurance company are given below. See how
well they describe the Hartford.

What the Hartford Is

1. The Hartford’s surplus January Ist, 1909,
above capital and all liabilities—$5,061 ,-
592.

. After San Francisco, in putting the Hart-
ford on its Roll of Honor, this same Na-
tional Association of Credit Men said,
“ Considering that its gross loss was the
immense sum of $10,275,000, the com-

What Credit Men Ask

1. “What is the net surplus above capital
and all liabilities?”

. “Has it(the insurance company) a record
of paying its debts (losses) promptly and
without unjust deductions?”

“Are the men who manage its affairs
men of character and high standing in

the community, upholding the principles
of business which assure a long and

pany is worthy of the highest commen-I
honorable existence?”

dation.”

. The Hartford’s reputation for commercial
honor is its most cherished asset, and its |
continued observance of good faith with |
its policy-holders is attested by its popu-
larity and success. It is 99 years old and
does the largest fire insurance business in
the United States.

The service which the Hartford affords
the public continues throughout the year and
is not limited to payment of losses. It has
published a book, “Fire Prevention and Fire
Insurance,” with separate chapters for House-
holders, Merchants and Manufacturers, show-
ing each how danger of fire may be reduced
in his particular property. The book also
gives valuable advice concerning insurance
and may save you thousands of dollars no
“Z  matter in what company you are insured.

mention the Scientific American.  Send for it,

It is ree if you

The Hartford Fire Insurance Company

Hartford, Conn.

A Remarkable Car for ¥2,000

OR the first time the automobile
F market offers vou a car of estab-
lished veputalion at a price so near

the price of cheap, untried cars, that
you camnot afford to ‘‘economize’—
you cannot afford to buy a car you
will want to trade
off in another year
for a more satisfac-

a car that they #&now will give perfect
satisfaction—that will be an economical
car to run—a simple car to handle—
a car built to stand up under the usage
that breaks down the ckeap car—and a
car that can be used with piide in the
company of the
kighest priced auto-
mobiles.

tory car.

Real economy—
and perfect auto- Whether yom
mobile satisfaction, buy this car or
for either the man not, you owe to

who has never had

a car or the man who has had many—
is found in this big 1910 sensation—the
new Haynes Model 19 for §2,000. No
other automobile with reputation and
character approaching this new Haynes
Model has ever been sold at under
$3,000.

It is the first time the manufacturer
of an acknowledged standard automobile
has ever offered the public a thoroughly
high-class car af anywhere near the price
asked for cars that are more or less of
an experiment and that are made ¢o sell
in big quantities.

This new Haynes is for the man who

. yourself to investi-
gale it.

A Haynes at $2,000 is certainly too
good a proposition to ignore if you are
on the market for any &ind of a car.

Mail coupon below and we will send
booklet giving full details of this superb
car, and will advise you where you can
secure a demonstration.

[y Xy __Fr __FOh W]
Haynes Automoblle Co.
124 Maln St., Kokomo, Ind.

Please forward literature concerning your Model
19 and advise where I can bave a demonstration
should I desire it.

a Name..... .

is through experimenting (or who wants T :
to avoid it) and who is ready to pay a I Address.. . .. T . I
moderate price for a car of proven - e e e—C — -
uality. .

E Haynes Automobile Co.
124 Main Street

It is built for the hundreds of con-

servative, long-headed buyers who want Kokomo, Indiana

— PA

[hey

|;+ S50 ‘-.'\-'E.“

RIS GARTERS

A necessity with
Knee-Drawers

No metal can touch you

You
need
them

the year
; = 5 round
Sold Everywhere

Stein & Co., 182 Center Ave., Chi

2550°

We will ship you a
‘“RANGER" BICYCLE

310 DAYS FREE TRIAL -

prepaid to any placein the United States without a cent deposit 1n advance, and allow
tendays free trial from theday you receive it. If it does not suit youinevery way and
is notall or morethan we claim for it and a better bicycle than you can get anywhere else
regardless of price, or if for any reason whatever you do not wish to keepit, ship it back
to us at our expense for freight and you will no? be out one cent.
Low F“c'l'onv PRIcEs We sellthe highest grade bicycles direct from factory
=% to rider at lower prices thanany other house. We
jll save you gio to $25 middlemen’s profit on every bicycle—highest grade models with
Puncture-Proof tires, mported Rollerchains, pedals, etc., at prices no higher than cheap mail
b=t B order bicycles; also reliable medium grade models at unheard of low prices.
RIDER AGE“TS WA"TED in each town and district to ride and exhibit a sample
¥ 1910 Ranger Bicycle furnished by us. You will be
astonished at the wonder/f1lly low pricesand the liberal propositions and special offers we will
give on the first 1930 sample going to your town. Write at once for our special ofer.

DO NOT BUY a bicycle ora pair oftires from anyone at anypriceuntil you receive our catalogue
¥ and learn our low prices and liberal terms. BICYCLE DEALERS: you can sell our bicycles under
your own name plate at double our prices. Orders filled the day received.

i SECOND HAND BICYCLES—a limited number taken in trade by our Chlcago retail stores will
#Mbe closed out atonce.at$3 to $8 ealch.hDescriptivc balrassain listmailed free.
single wheels, inner tubes, lamps, cyclometers, parts, repairs and

TIHES, GOISTEH BRAKES' cve%ylhing in the bicycle linepal hyalt the asual pal'ices.
DO NOT WAIT but write today for our La»ge Catalog beautifully illustrated and containing a great l'un&]of inter-
esting matter and useful information. 1t only costsa postal to get everything. Write it now

AD CYCLE COMPANY, Dept.LI 75, CHICAGO, ILL.

... Chicago Beach Hotel ,__

lan Finest Hotel on the Great Lakes Plan
An ideal resort for rest or pleasure—ten minutes’ ride from city, closeto the famous Golf
links and other attractions of the great South Park System. Has 450 large airy
rooms, 250 private baths. There is the quiet of the lake, geach and shadedparks._tf_r the
gayety of boating, bathing, riding or driving, golf, tennis, dancing and goodmusic. Table
always thebest. Nearly 1000 feet of broad v randa overlooking L.ake Michigan. For
handsomely illustrated booklet address Manager, 51st Blvd. and Lake Shore, Chicago

Engineering News

(ILLUSTRATED)
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineess
to 125 pages, 9"x 13", weekly. Send ten cents for sample copy.
If you cannot locate desired engineering equipment write our * Readers Want " department.
THE ENGINEERING NEWS PUBLISHING CO. 214 Broadway, New York

)
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