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THE ¢ CASUALTY LIST” OF AMERICAN INDUSTRIES,

Statistics are “dry”; but sometimes they are wonder-
fully illuminating, and occasionally, by means of a
tabulated list, a fact will be brought home to the public
with a convincing force, which could be gained in no
other way. At the dinner held in New York to inaugu-
rate the opening in this city of the First International
Exposition of Safety Devices and Industrial Hygiene,
Gov. Hughes made the startling announcement that
the number of people killed or wounded in the various
industries of the United States, amounts to 500,000
every year! And yet, if we bear in mind what a large
number of people fall victims annually to the careless-
ness with which our railroads are operated, it should
not surprise us. that in the whole range of our indus-
trial activity the total number of accidents should
reach the stupendous figure of half a million.

It is characteristic of the shortsightedness, the ab-
sence of perspective, the lack of a sense of proportion,
which marks the average individual, that there should
be such a wild outcry against the slaughter of a great
war—an event which may occur once in ten years—
when, as a matter of fact the killings and woundings
of battle are insignificant compared to the day-by-day
carnage and mutilation which occur in the prosecution
of the so-called peaceful arts.

And this tragedy is rendered all the more terrible
when we learn that by the outlay of a certain amount
of money and the expenditure of a reasonable amount
of well-timed forethought and protective provision, most
of our industrial accidents could be absolutely pre-
vented.

A'hat the subject has never excited its proper amount

of shame and pity, is due to the fact that the accidents
are scattered throughout the year and spread over a
territory as wide as the United States. The killing of
a few industrial workers in Seattle will arouse local
pity and indignation in the State of Washington; but
it will be read with only a passing glance in the daily
dispatches of a Florida newspaper. Yet if all the acci-
dents of the year should take place on one particular
day and in one particular city, say in New York, and
if, on the first of January of each year, we should learn
that, on the day preceding, half a million people had
been killed or wounded in this city in the pursuit of
their peaceful avocations, we would then realize the
full horror of the situation.
1 As is usual in matters affecting the safety of life and
limb of the individnal citizen, we in the United States
are, in 1e-pe(t of ths matter of preventing industrial
wecidents. far behind European nations. It is in the
endeavor to educate the public to an appreciation. of the
gravity of the situation and show them how much can
be done, and is being done elsewhere, to safeguard the
industrial classes, that the present International Expo-
cition is being held in the Museum of Natural History
in this city, where a wide variety of appliances for the
protection of the artisan are being exhibited. Many, if
net the majority of the devices, consist of comparative-
ly inexpensive attachments for preventing contact of
the operative with the more dangerous parts of the
machine. Of such kind are the shields which cover
swiftly-revolving emery wheels, to catch the flying frag-
ments in case the wheels should burst under the high
speed at which they are run; the casings built around
the gears and pulleys of lathes and other geared ma-
chines, with which accidents have been so shockingly
frequent in the past; and safety shields and stops
which, while they do not prevent the operative from
properly observing the action of the machine, render
it absolutely impossible for the hands to be caught and
maimed by the moving parts.

The fact that such lavish 'sums are given in this
country for charitable purposes proves that our large
industrial casualty list is not due to lack of kindliness
of heart. It is rather to be explained by the fact that
we are in a general way too careless of life and limb,
and that, for the lack of ﬁf’(’)iﬁerly advertised statistics
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on the subject, we have never realized how widespread
and pitiful is this tragedy of our modern industrial
life. Prevention is ever better than cure, and the pro-
moters of the present exposition of safety devices are
inaugurating one of the most commendable philanthro-
pic works in the history of the country. To a certain
extent the evil can be remedied by legislation; but a
quicker remedy can be found in the voluntary adoption
on the part of our industrial concerns of those inex-
pensive means by which our annual casualty list would
be immediately reduced.

— ot A —
SATISFACTORY FOUNDATIONS FOR PANAMA DAMS AND

LOCKS.

In view of the attack which is being made in more
than one quarter against the selection of the Gatun lo-
cation for the construction of a dam and locks of unpre-
cedented size, it is gratifying to learn from the report
of the Isthmian Canal Commission in relation to the
new borings of the Gatun dam that the latest investiga-
tfon shows the foundation both for the dam and for the
locks to be satisfactory. The report states that one
hundred and twenty-seven holes have been bored at
Gatun lock site, covering an area of 1,200 by 5,000 feet.
All were carried well below the lock walls, and sixty-six
to a depth of fifty feet or more below sea level; and
they all show that lock walls will rest on firm and
suitable soft rock. Thirty-six borings made, covering
an area of controlling gates for spillway, all show safe
foundation in soft rock. Three lines of borings, sixty-
three in number, all extending to rock, have been made
across Valley Chagres, covering the dam site. Pervious
material is found in only four holes, and these below
the 200-foot level. Ten borings have been made below
the foundations of the Pedro Miguel lock walls, all
showing. rock suitable for foundations. Test pits at
Gatun and Pedro Miguel so far all show harder ma-
terial than cores from borings.

The investigation which the commission has con-
tinued has thus far led to no disclosure of extraor-
dinary difficulties, requiring changes of previous plans.
The continuation of surveys has for its object the com-
plete adaptation of the design of locks and other fea-
tures of the plan to the existing surface and subsurface
conditions. There -is nothing in the later examina-
tions made affecting the practicability or permanence
of the Gatun dam.

‘The borings show below the surface soil what is
termed “indurated clay” or “chopped sand and clay.”
The chopped material is, however, different from the
indurated clay and “seems to be a sort of hardpan or
conglomerate, either of which will make a good foun-
dation.” ‘“The borings and exposures of the material
in the French work at the drydock at Cristobal estab-
lish” that the indurated clay ‘“makes an entirely satis-
factory foundation for the proposed lock structures.”

Mr. Stevens, the chief engineer of the canal, states
that besides indurated clay, there is what is called blue
clay and sand, clay, gravel and fine sand, etc. ’This is
not so hard as the indurated clay, but is in every re-
spect an equally good and sufficient foundation for
locks, ete. Mr. Stevens believes that this material is
“as good as the indurated clay and good enough in any
case” to form a satisfactory foundation.

it

THE PANAMA CANAL CONTRACT.

The two most important events that have happened
in connection with the construction of the Panama
Canal since the recent visit of President Roosevelt to
the Isthmus, have been the opening of the bids for the
construction of the canal and the recént presentation
of the report of the Isthmian Canal Commission in re-
lation to the new borings which have been made along
the site of the Gatun dam and locks. The most sur-
prising fact develofjed at the opening of the bids was
the wide disparity between the percentages for which
the contractors offered to do the work. It will be re-
membered that under the terms of the contract the
present plant of the government will be taken over by
the contractor, who will act practically as the agent
of the government, and that the contract is to be given
to the firm which offers to do the whole work at the
smallest percentage of the estimated cost of the canal,
always presupposing that the contractors are otherwise
satisfactory to the government. The bidders offered
to do the work for a percentage which varied from
6.75 to as high as 28 per cent of the total cost. The
remarkably low bid of 6.75 per cent was made by a
firm of which the junior member is not considered to
be acceptable to the government, and, as matters now
stand, the senior partner is seeking to associate with
him one or more individuals or firms that will meet the
government requirements. At the same time, in a state-
ment recently issued from the White House, the pub-
lic is informed that the President is highly gratified
with the rapid progress which is being made under
existing conditions, about half a million cubic yards
having been taken out of the Culebra cut during the
past month, while the amount of excavation is steadily
increasing.

It is evident that the government is even at this
late day considering the construction of the canal
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under its own -supervision by the engineers of the
United States army, as an alternative to its being built
by contractors under the present chief engineer of the
commission. We have always felt, and do still strongly
believe, that contract construction will be found to be
the most speedy and economical, in spite of the fact
that an amount equal to at least 6.75 per cent of the
cost of the canal must be paid to the contractor. The
advantage of contract construction is shown in the
statement from the White House above referred to when
it says: “The real object in contracting the work is to
have assembled a large number of the best specialists
in each class of work.” It is this advantage which has
led to the placing of all great engineering works,
whether for State or municipal improvement, or the
extension and improvement of railroads, with responsi-
ble contracting firms. There is every reason to believe
that the economies in time and cost usually secured in
carrying through these great works will be also secured
if the same policy is followed at Panama. There is no
reason why the considerations which render it ex-
pedient for New York city to build its $160,000,000
water supply system by contract should not hold good
for the construction of the $140,000,000 canal at the
Isthmus. We do not advocate construction by con-
tract because of any doubt of the ability of the army
engineers to handle the work successfully; for we doubt
if, anywhere in the world, there is to be found a body
of men so well qualified by technical training and wide
experience as this fine body of ‘professional men. It is
through no fault of theirs that work done by the gov-
ernment is, or at least is popularly supposed to be,
usually more expensive than work done by contractors
under the supervision of civilian engineers.

JR— - - —

SHOULD THE STEEL MAKERS SUBSIDIZE OUR
SHIPBUILDERS ?

There is much good sense in the suggestion made
by Mr. Alexander R. Smith, in a recent pamphlet on
American shipping, that the powerful corporations en-
gaged in the manufacture of steel and iron should com-
bine for the purpose of offering for a fixed period a
substantial bounty for the construction in the United
States of ships built of American steel. It is sug-
gested that such action should be taken simultaneously
with the passage by the government of the Merchant
Marine Commission’s Shipping Bill, or of some other
measure of equal effectiveness; and the author believes
that upon the passage of such a measure by Congress,
coincidently with the announcement of such a bounty
to be paid by the steel concerns on steel ships built
in this country, the rapidity of the increase of our for-
eign-going tonnage would be immediate, and so great
in its proportions as to practically create a new in-
dustry.

The suggestion is not by any means novel or untried.
For many years German syndicates have paid large
bounties on exports of manufactures, with such success
that the policy has recently been discontinued, only
because it had operated so successfully as to be no
longer necessary for the encouragement of the manu-
facturer or the advancement of trade. If our American
steel concerns should take the initiative, and announce
the institution of a system of bounties, it is believed
that such a step would stimulate Congress to pass the
pending shipping bill.

The considerations upon which the above suggestion
is made are that in the United States there are prob-
ably half a dozen steel-manufacturing corporations
whose aggregate capital. exceeds $2,000,000,000, and
whose net earnings probably now exceed $200,000,000¢
annually. During the fiscal year ending June 30, 1906,
the value of our exports of iron and steel was over
$160,000,000, and it is admitted that in many cases the
articles of export were sold at a reduction consider-
ably below the prices obtained for the same articles in
the United States. This, it is claimed, is tantamount
to a bounty paid by the producers of those articles
for the purpose of securing and holding a foreign trade
regarded as of value and benefit to such producers. It
is considered that the amount of that bounty, or
lower price, is considerably in excess of the bonus of
from $3,000,000 to $5,000,000 a year, which it is sug-
gested should be offered for a period of ten years by a
combination of the steel and iron manufacturers. Such
a bonus, based upon the tonnage of steel ships built
in the United States for our foreign trade, would
establish an industry in the United States which might
conceivably raise our merchant marine to that leading
position which it held in the middle of the last century.

- ool el e

WHY THE BIG ONE-CALIBER-GUN BATTLESHIPS ARE

BEST.

In a letter recently written by President Roosevelt
to the chairman of the House Committee on Naval
Affairs, advocating the construction of two 20,000-ton
battleships of the “Dreadnought” type, the President
presents a powerful and convincing argument in favor
of big ships, and offers much valuable information
upon a greatly misunderstood question. The facts and
arguments of his letter are based upon a masterly dis-
cussion of the subject in a recent report by Lieutenant-
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Commander William S. Sims, who has been mainly re-
sponsible for the recent remarkable development of the
marksmanship of the United States navy. The report
is pudlished in its entirety in the current issue of the
SurrLEMENT for the benefit of those of our readers who
wish ..~ a more complete statement of the arguments
in favor of the high-speed, all-big-gun, uniform-caliber,
battleship than it is possible to give in the present
article.

The report is based upon recently acquired informa-
tion regarding the events of the battle of the Sea of
Jdpan, which Lieutenant-Commander Sims considers to
be absolutely reliable. We may summniarize his deduc-
tions by saying that he favors the “Dreadnought” type
of battleship in respect of its size, of its high speed,and
of its use of large guns.of uniform caliber. Further-
morg,:he .proves that net only is a .battleship of this
type more efficient: per unit of displacement, but that it
costs considerably less:per unit of fighting power and
is considerably more economical to maintain.

In proving the'.superiority of the 12-inch gun, Lieu-
tenant-Commander Sims states that experience has
shown-that-the percentage of hits per round is greater
with large than with small guns. The danger zone,
or the space’ within which a ship will be hit, is, at
6,000 yards range, 100 per cent greater for the 12-inch
than for the 6-inch gun. The latest reports of Japa-
nese. fire in the battle .of the Sea of Japan state that
19.6 hits per cent of rounds fired were made by the
12-inch grins, and that this was twice as great as the
percentage obtained with the smaller guns. The Japa-
nese fired 50 pounds of small-caliber projectiles for
every pound that reached the enemy; but they fired
only 5 pounds of 12-inch shell, for every pound that got
home. Add to this the fact the 12-inch shell has a
bursting charge of 38 pounds as against a bursting
charge of 4 pounds for the 6-inch shell, and the supe-
riority of the 12-inch gun is strongly established. An-
other powerful argument in favor of using only one
caliber of gun is the modern system of fire control,
with which such accurate shooting has been obtained
in our own and the British navy. Accuracy of gun
fire has come to be regarded as the most vital element
of all in the fighting efficiency of a warship. At the
longer ranges ‘it is necessary to have an observing
party for each caliber of gun, whose duty it is to check
the accuracy of the sighting bar by observing the
splash of the projectiles. If the ship carries two or
more calibers of gun, there must be a duplication
both of the observation party and of the fire-controlling
apparatus. A most important point brought out by
this report is that “interference,” of which we have
heard so much recently, is not a question of the influ-
ence of .the flash of the guns so much as of the disturb-
ance of the atmosphere, or ‘“the refraction of the
lines of sight by heated gases.”” Before a gun, adja-
cent to another gun which has just been fired, is dis-
charged, it becomes necessary to wait until the hot
gases of the first discharge have cleared away, and
hence, the frequent firing of a numerous battery of
small, rapid-fire guns seriously interferes, by the heat-
ing of the atmosphere, with the fire of the more impor-
tant large-caliber guns. This is especially.true of the
after pair of 12-inch guns, across whose line of sight
the heated gases will pass as the ship moves forward.
Hence, there is bound to be a decided advantage in
mounting a smaller number of high-powered guns of
uniform caliber; since the ultimate object of warship
design is accuracy of fire, or the getting home of a
maximum number of hits of maximum destructive
effect within a given time.

Another important advantage of the “Dreadnought”
type of ship established by Lieutenant-Commander Sims
is the fact that in the case of two fleets of equal total
displacement, in one of which that total is made up of
ten 20,000-ton battleships, and in the other of twenty
10,000-ton battleéhips, the advantage of concentration
of broadside fire would lie altogether with the fleet of
“Dreadnoughts.” For the fleet of ten big ten-gun ships,
which would be strung out in a comparatively short line
of battle, would be able to offer a broadside of thirty-
eight 12-inch guns per mile, as compared with a broad-
side of only twenty-one 12-inch guns per .mile, offered
by the longer line of ships of the mixed-battery type,
carrying only four 12-inch guns apiece. The effect of
this would be that the portion of the four 12-inch gun,
old-type battleship line, which was immediately oppo-
site the fleet of ten 12-inch gun, modern battleships,
would be enormously overmatched, at a range of 6,000
vards, by the superior number of 12-inch guns opposing
it, and its higher speed would enable the big-ship fleet
to maintain that range indefinitely.

Compared on the basis of comparative cost, the all-
big-gun, one-caliber battleship costs less than the four-
big-gun, multiple-caliber, smaller ship, when both are
cempared on the same unit basis. Thus, although the
big battleship can concentrate 80 per cent more guns
within a given length of line of battle, the first cost is
only 50 per cent greater per unit of concentration, while,
measured on the same basis, the size of the crew re-
quired to fight the big ships is about 50 per cent less.
Another important economy is secured in respect of the
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annual cest of maintenance; for the cost of maintain-
ing ten 20,000-ton ships would be less by about $10,000,-

- 000 per annum than that of maintaining twenty 10,000-

ton ships mounting the same total number of 12-inch
guns.

Upon no question affecting modern tactics do the
results of the battle of the Sea of Japan speak with
greater emphasis than that of the value of high speed;
for it now appears that the Japanese ships had an ad-
vantage of speed of between 6 and 7 miles an hour,
the Russian fleet maneuvering at about 9 knots, and
the Japanese at between 15 and 16 knots. This enabled
Admiral Togo to place himself at that range (about
6,000 yards) at which he found that he could inflict
a maximum amount of damage on the enemy, while
yet keeping outside the extreme range at which the
Russians were able to do any effective shooting.

it - A e —
COMPARATIVE TEST OF ALCOHOL, KEROSENE AND
GASOLINE AS AUTOMOBILE FUELS.

The first practical demonstration of the use of de-
natured alcohol as a fuel for automobile use was made
last week by a Maxwell touring car, which was run
from New York city to Boston on 403 gallons of the
new tax-free alcohol. In order to make a direct com-
parison, two identical cars, the motors of which were
run on kerosene and gasoline respectively, accom-
panied the alcohol-driven machine. The test was made
under the supervision of the Automobile Editor of this
journal and representatives of the Automobile Club of
America and the American Automobile Association.
It yielded considerable interesting data as to the con-
sumption of gasoline, kerosene, and alcohol in an or-
dinary two-cylinder, opposed-type engine when used to
drive a car at an average speed of about 15 miles an
hour over roads covered with snow of from 4 to 10
inches depth.

The start was made from New York at 9:10 A. M.,
anuary 28, and the cars reached Boston together at
1:156 P. M. January 30. The trip was thus made com-
fortably in two and one half days, despite the fact
that the weather was rather cold and the ground was
covered with about a foot of snow.

As is well known, the Maxwell engine is of the
double-opposed-cylinder type, having a bore and stroke
of 5 inches and a compression of about 60 pounds. It
drives the live rear axle through the usual 3-speed
sliding gear transmission, propeller shaft, and bevel
gears. Individual spark coils with vibrators, fed by
six cells of dry battery, supply the high-tension fgni-
tion current. All valves are mechanically operated;
the cooling water is circulated without a pump on the
thermo-siphon principle; and the entire engine and
gear box form a unit, suspended at three points. On
account of the low compression, it was not expected to
show much efficiency with denatured alcohol as a
fuel, for this substance requires a compression three
or four times as great as does gasoline, in order to
equal or surpass it in thermal efficiency. Used in an
engine with the proper compression and having a long
stroke, a thermal efficiency of 31 per cent has been

obtained as against 20 to 23 per cent with gasoline.

The main object of the test was to demonstrate that
a-modern gasoline car can be run successfully on al-
cohol or kevosene if necessary, and to bring out the
relative cost of operating it on either of the three
fuels. In order to start the engines, when cold, it was
found necessary to prime with gasoline. The one that
was run on kerosene was provided for this purpose
7ith a special pipe extending from the dashboard to
the inlet pipe, and at first it was necessary to run it a
couple of minutes in this way, until it had become
warm. In the case of alcohol, by squirting a little
gasoline into the hot-air jacket around the cylinder,
to which is connected the air inlet pipe of the car-
bureter, the engine could be readily started and would
continue to run on alcohol. The power developed by
the engine, when running on the new fuel, seemed fully
equal to that developed when it was run on gasoline,
and the pulling qualities of the engine when its speed
diminished under load were remarkable, being the
nearest approach to a steam engine that we have thus
far observed. Despite the fact that it was the most
heavily loaded (weighing 2,750 pounds, as against 2,520
and 2;270 of the kerosene and gasoline cars), the al-
cohol machine opened the way through the snow and
kept well ahead of the other cars. There seemed to be
nothing lacking in power and speed. The kerosene
car, too, showed good power and speed, especfally the
ﬁ}f'st day. Later on the heavy carbon deposit which
ljnaoubtedly formed in the cylinders owing to incom-
plete combustion, caused the engine of this car to
knock badly under a load, apparently from pre-igni-
tion. The spark plugs on this car were provided with
spark gaps, as a result of which they operated with
little or no trouble. That the kerosene was not vapor-
ized properly but was burned in excess in the raw
state could readily be seen from the heavy, ill-smell-
ing smoke that was emitted. Because of the lubricat-
ing qualities of the keresene, the driver was able to
run his car half of the distance without the use of
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lubricating oil in the cylinders. ©On account of its low
cost and other desirable features, kerosene would no
doubt come into wide use, especially for commercial
work, if some form of carbureter were introduced that
would thoroughly gasify the liquid. Even with a
greatly increased consumption, on account of its low
cost, it was the cheapest of the three fuels used. The
car running on this fuel averaged 7.4 miles per gallon.
as against 6.13 of the alcohol car and 10.1 of that run
on gasoline.

The total fuel consumption of the three cars—gaso-
line, kerosene, and alcohol—for the 250-mile journey
was 2434, 333, and 4034 gallons respectively. At the
prevailing prices of these three fuels, viz., 20, 13, and
37 cents per gallon, the total fuel expense of each car
was $4.95, $4.39, and $15.07. This would make the cost
per car mile $0.019, $0.0175, and $0.0603 in the order
named. and the cost per ton-mile $0.0169, $0.0139, and
$0.0448. From the latter figures it is seen that at the
present time the use of denatured alcohol as fuel in
an ordinary gasoline automobile engine fitted with the
regular carbureter costs nearly two and one-half times
as much as the use of gasoline, and over three times as
much as the use of kerosene. In order to be on a par
with gasoline at 20 cents a gallon, alcohol must be
purchasable at 22 cents a gallon and must be used in a
specially constructed engine giving 10 per cent more
thermal efficiency than does the gasoline engine. Al-
ready, one month after the new alcohol law has gone
into effect, the denatured spirit made by the addition of
10 parts (by weight) of wood alcohol and 1% part of
benzine to every 100 parts of 90 per cent grain (ethyl)
alcohol, can be purchased through dealers in this city
for $0.36 a gallon in 5-barrel lots. A decided,increased
demand has already occurred for the spirit for use
in the varnish and similar industries, and when once
it begins to come into use as a motor fuel, with the
largely increased demand that will then occur, the
price will no doubt drop to approximately the same
figure as that at which gasoline can be purchased to_—
day. Because it lacks the dangerous and ill-smelling
qualities of gésoline, wealthy automobilists may yet
prefer it to this fuel even though the expense be
greater.

A description of some of the forefgn carbureters
which have been designed for alcohol motors, as well
as much information regarding the theory and prac-
tice of this type of engine, will be found in the new
book “Industrial Alcohol,” which we will publish dur-

ing the present month.
— A —

THE CURRENT SUPPLEMENT.

The current SUPPLEMENT, No. 1623, opens with an
article by William Mayner on the Rudolf Virchow
Hospital, which is, perhaps, the finest institution of its
kind in Europe. Something of the size of the institu-
tion may be gathered from the fact that it numbers
fifty-seven buildings. Following the publicatidn of the
plans and specifications for constructing a 100-mile
wireless telegraph set in SCIENTIFIC AMERICAN SUPPLE-
MENT No. 1605, and the location and erection of a suit-
able station for housing and operating this installation,
printed, in SCIENTIFIC AMERICAN SUPPLEMENT No. 1622,
Mr. A. Frederick Collins, in the current SUPPLEMENT,
describes how the set may be installed in the station
to the best advantage, and finally, how the instruments
may be properly adjusted and tested. An historical
account of the eolipile, an ancient steam generator,
is given by Mr. S. J. Berard. The epoch-making paper
on the art of cutting metals read by Mr. Frederick W.
Taylor before the American Society of Mechanical En-
gineers contains no more important chapter than that
on the “Chatter of the Tool.” This chapter will be
found published in the current SuppLEMENT. The Eng-
lish correspondent of the SCIENTIFIC AMERICAN Writes
on a novel engineering achievement in burying a river
to a depth of 120 feet. Mr. W. H. Dugdale writes in-
structively on some early vicissitudes in engineering.
Somme practical hints for concrete constructors are
given. The third installment on new incandescent
electric lamps is published. The well-known aeronaut
Carl E. Myers writes on the progress in airships and
on forms of gas bags. A very good article is that on
the tactical value of the “Dreadnought’’ type of battle-
ship, the arguments being based upon the results of the
battle of the Sea of Japan.

- -
TELEPHONE STATISTICS.

Figures of the amount of business connected with
telephones made public to-day, indicate that there were
5,071,500,000 exchange telephone talks and 133,600,000
long-distance or toll communications in the year 1906
in this country. On December 31 there were 7,107,835
instruments in use, 1,436,236 miles of toll wire, 2,385,-
742 miles of underground wire, 11,373 miles of subma-
rine wire, and an aggregate of 6,080,282 miles of wire
devoted to telephone service. The stations number
2,715,367, the total circuits 1,407,900, and the employees
90,000. These figures show a growth in six years of
171 per cent in number of employées, of 239 per cent
in the number of stations, and of 349 per cent in the
total number of miles of wire.
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THE ACCIDENT TO THE STANLEY STEAM RACER.

The accident which happened to the Stanley steam
racing car on January 25 at Ormond Beach, Fla., while
its driver, Marriott, was endeavoring to beat last year’s
record of a mile in 281 seconds, is described graphical-
ly by Mr. George H. Curtiss, the motor-bicycle builder,
in the appended letter:

The Boiler of the Racer Arter the Accident.

“We were obliged to crate up our 8-cylinder, owing
to the buckling of the frame, and were out with one
of our double cylinders with a tandem attachment,
with which we were to try the mile (two on) imme-
diately after Marriott. Mr. Waters (who was to ride
the rear seat in our tandem trial) and myself were
just back eof the starting line as the “Bug” came to
the tape which began the mile. As is commonly
known, these steamers come to the start with a very
high pressure of steam, saving it until the line is
reached, then opening wide the throttle and fairly
shooting over the line. This sudden spurt, together
with the flat boarded surface of the bottom of the car
and the fact that all the weight of the car is well back,
taken in conjunction with a slight depression in the
beach, formed, in my opinion,
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THE FASTEST AND MOST POWERFUL AMERICAN
MOTOR BICYCLE,

What is unquestionably the most powerful, as well
as the fastest, motor bicycle ever built in this country
made its appearance at the races at Ormond Beach
recently; but, owing to the breaking of a universal
joint and subsequent buckling of the frame, this ma-
chine made no official record. It was built by Mr. G.
H. Curtiss, a well-known motor-bicycle maker, with
the idea of breaking all records. The machine was
fitted with an 8-cylinder air-cooled V-motor of 36-40
horse-power. The motor was placed with the crank-
shaft running lengthwise of the bicycle and connected
to the driving shaft through a double universal joint.
A large bevel gear on this shaft meshed with a similar
one on the rear wheel of the bicycle. ' The total
weight of the complete machine was but 275 pounds,
or 6.8 pounds per horse-power. In an unofficial mile
test, timed by stop watches from the start by several
persons who watched through field glasses a flag waved
at the finish, Mr. Curtiss is said to have covered this
distance in 26 2-5 seconds, which would be at the rate
of 136.3 miles an hour—a faster speed than- has ever
been made before by a man on any type of vehicle.
Unfortunately, before this new mile record could be
corroborated by an official test, the universal joint
broke while the machine was going 90 miles an hour.
Fortunately, it was brought to a stop without injury
to its daring rider from the rapidly-revolving driving
shaft, which was thrashing about in a dangerous man-
ner. Later on, the frame buckled, throwing the gears
out of line, and the official test had to be abandoned.
With his 2-cylinder machine, Curtiss rode a mile in
46 2-5 seconds in a race with Wray on a 2-cylinder 14-
horse-power Pugeot motor bicycle, only to be beaten
2 seconds by the latter in a subsequent race, wherein
a speed of about 80% miles an hour was obtained.
With one of his single-cylinder machines Curtiss made
a mile in 1 minute 5 3-5 seconds on January 21,

< -0

India for Automobiles.

India is rapidly taking a leading place in the ex-
ploitation of the automobile industry in foreign fields.
Reliability trials were held at Mysore, In southern
India, during the Christmas holidays. These were
followed by a general motor car exhibition at Cal-
cutta from January 21 to 30, at which all the leading
European manufacturers were represented.

One cause of the popularity of the motor car in
India is the number and extent of good roads, some
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of them hundreds of miles in length. A perfect high-
way runs from Bombay to Delhi, 900 miles, over which
the trials were made in 1904.

From Peshawar, farther north at the frontier of
Afghanistan, a fine road extends all the way to Cal-
cutta, a distance of 1,500 miles. These and sina.ilar
roads are known as the grand trunks, and wer. ouilt

A 40 H. P. Racing Motor Bicycle Fitted With an
8-Cylinder V Motor.

and maintained as military highways before the ad-
vent of the railways. These highways of travel are
kept in perfect repair. Others equally as good are
spread throughout the country, and in some of the
states ruled by native princes particular care is given
to the roads. One enterprising prince, the Maharajah
of Gwalior, has caused a motorists’ road guide of his
state to be published, with maps, lists of rest houses,
and other information.

The high-class and high-priced cars which in any
country must be considered as luxuries, have found
their best customers among the native rulers, whose
example has been followed by the rich Parsee mer-
chants and financiers of Bombay, and in a modest de-

gree by some of the officials

the true cause of the acci-
dent. The slight depression
in the course gave the car
(which was provided with
light springs) a toss-up. The
sudden application of power
assisted in raising the fore
part of the car, which, as I
mentioned, is very light. The
floor then acted as an aero-
plane—the car glided, with
the rear wheels only on the
beach. It then swerved side-
wise, and when the front
wheels again came in contact
with the ground, it was head-
ed toward the sea, and the
wheels of course went down
and the car rolled over and
over, breakinz to fragments.

of the Indian government.
Gradually the use of motors
has spread until they have
ceased to be looked upon as
luxuries, and are now re-
garded as necessities by a
growing number of persons
who are able to invest from
$1,000 up to $5,000 in a mo-
tor vehicle. At first it was
found necessary to employ
English chauffeurs, and this
is still done by the owners of
the finest cars, but it is now
possible to obtain competent
native drivers at very mod-
erate wages.

The Indian Prince, Ma-
harajah Gaekwar, who re-
cently visited this country, is

The boiler kept on going,
and rolled several hundred

the possessor of sixteen auto-
mobiles, motoring being his

feet farther than the balance
of the car, the escaping
steam giving the appearance
of a meteor rushing through
the surf.

“I have heard Marriott
speak of this tendency of
the car to glide, and as we
actually saw the car rise,
there is no doubt about this
point. I have often noticed
in starting a powerful motor
cycle, with throttle open, the
front wheel is raised clear of
the ground. If any further
attempts at speed are made
with four-wheele.s, the weight
should be farther forward,
the power applied more
gradually, and no body should
be - used. None of these
troubles showed in our 40-
horse-power motor cycle. Not
having springs, it stayed on

favorite pastime. He owned
one of the first fifty automo-
biles manufactured.

The total length of rail--
ways now working in Mexico-
is 13,507 miles, and most rail-
ways report increases in their
traffic returns. With the ex-
ception of the opening of the
Matamoras branch of the Na-
tional Railway of Mexico
there was but little railroad
construction of importance
in 1905, but during the
last year—1906—there was
ernnsiderable activity, notably
the extension of the South-
ern Pacific system from
Guaymas in Sonora south
along the Pacific coast to
Mazatlan and Tepic, and
eventually to Guadalajara.
This, together, with the ex-

the beach in good shape, and
handled as easily at 120
miles an hour as at sixty or
seventy miles.”

Photographs by Legesre,

Part of the Body of Racer After the Accident.

THE ACCIDENT TO THE STANLEY STEAM RACING CAR AT ORMOND BEACH.

tension of the Mexican Cen-
tral to Colima and Manzanil-
lo will give better access than
hitherto to the Pacific coast..
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MACHINE FOR RECORDING THE VIBRATION OF
SHIPS.
BY DANIEL M. LUEHRS,

A machine, scientifically known as a pallograph, is
the invention of a German engineer, Herr E. Otto
Schlick, and was built by the writer. The records or
cards are instantaneous records of the displacement
due to vibration of that part of the ship at which the
instrument is placed. When the instrument is set up
and working, one pen records -the vertical, one the
transverse, and another the longitudinal vibrations.
At the same
time a brea k-
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work that its motion shall be as nearly horizontal as
possible; and for the limited travel of the weight, is
for all practical purposes a truly straight line mo-
tion. The weight W has attached to it two rods h’
free to slide through the sleeves ¢, which form part of
the top rod w. This rod u is pivoted in the blocks X X’
sliding in the main frame.

The frame mn n’ m’ is pivoted to h k' at m m’, and
is free to rotate about the fixed pivots O O’. Thus

when the weight moves from its center position, the
pivots m m’ move in the arc of a circle having its
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X 10—5 X n28 (&eorge W. Melville in Marine Engineer-
ing, p. 63, vol. viii.) where m is the weight of the per-
son in pounds, # the number of vibrations per miinute,
and S the amplitude, or 0.06 inch in this case. This
gives F' the value of 2.54 pounds. So that at one in-
stant his apparent weight is 160 4+ 2.54 or 162.54
pounds, at the next 160 — 2.54 or 157.46 pounds, a total
variation of a little over 5 pounds. At the same time
he experiences a horizontal vibration having an ampli-
tude of 0.12 of an inch bécurring 300 times per minute,
producing a horizontal pressure of 2.45 pounds. It

will be readily

seen that even

circuit clock re-
cords half-sec-
ond time sig-
nals, by means
of an electric
spark from an
induction coil
piercing the- pa-
per. The revo-
lutions of the
engine, or en-
gines if a twin-
strew steamer,
are also record-
ed at the same
time and in the
same manner;
the breaking of
the circuit being
done by a con-
tact block, fixed
to the engine

this slight vi-
bration tends to
make a ship un-
comfortable.
The “Kershaw”
is by no means
a heavy offend-
er in this re
spect.

A ship’s hull
like all bodies
possesses  elas-
ticity. If an ex-
ternal force acts
upon this at
regular inter-
vals, it will set
up a series of
vibrations. This
action is best
illustrated by
taking a slender

shaft and re-
volving with it,
passing under
a brush and
breaking con-
tact at the instant one of the pistons of the engine is
at the top or bottom of its stroke. This is important,
in order that one may know the exact position and
direction of motion of the various pistons, and the
propeller at which the maximum vibrations occur.
Vibration in a vertical direction is recorded by the
apparatus shown in Fig. 3. This consists of an arm
R having at one end, B, a knife edge bearing on agate,
and at the other a weight A. This arm is suspended

Fig. 8.

in a horizontal position by the springs S8 and 8. The
point of suspension C is below a line joining the center
of the weight A and the knife edge B. This is so
adjusted that when the weight moves down, and thus
increases the tension of the springs, the moment arm
C B is decreased; thus the force exerted by the spring
supporting the weight remains practically constant,
and the weight remains wherever it is placed, or in
other words is in indifferent equilibrium. One end of

e

Fig. 4.

each of the two springs S§ and S is attached to the
beam, having a knife edge bearing at its center, bear-
ing in a block H, capable of movement along the linl«i
L, which can be rotated about its center by adjustihg
screws. The weight A and point of suspension C, can
also be moved along the arm R; thus one is able to
vary the time of vibration of the system at pleasure,
it being very important that this should not coincide
with the time of vibration of the ship.

The apparatus for recording horizontal vibrations
consists of ~ weight W, Fig. 4, so suspended by link-

Fig. 1.—THE SCHLICK PALLOGRAPH,

center at O. If h h’ were fixed at ¢ ¥ and not piv-
oted at m m’, W would also move in the arc of a circle
having X as its center; however, as h b’ is pivoted and
free to slide through ¢ ¢’, they will slide enough so that
the combination of h h’ sliding through ¢ ¢, and rotat-
ing .about an axis through X X’, raises the center of
the weight W an amount it tends to fall due to the
rotation of mwm’ about O 0O’. Thus the center of
weight W moves in a horizontal line.

The blocks X X’ and the top rod # are capable of
being raised or lowered by the miter gears on top.
This vertical motion raises or lowers the upper point
of suspension of the linkwork, hence the length and
therefore the period of the equivalent simple pendulum
can be varied at will.

The motion of the center of the weight W of the
transverse.system is transmitted directly to the record-
ing penholder by means of a rod, provided at each
end with universal joints to eliminate friction and
side strains. The motion of the longitudinal system is
transmitted by means of a bell crank and rods, also
provided with universal joints. All transmission rods
are provided with turnbuckles and locknuts, so that
the pens can be adjusted to the zero position on the
paper when the weights are in their mid-position.

The paper is fed in a continuous strip 9 inches wide
at the rate of 30 inches per minute, from the supply
roll N, Fig. 5, over the brass drum D, thence down
around the roll f, thence up and between the rubber-
covered feed rolls ff’, thence under the shear bar V
and out. Power is supplied by a large spring motor.

The penholders are of sheet aluminium, having a
long foot, provided with pivot bearings, Fig. 5, and
an adjusting screw for varying the pressure of the
pen upon the paper. Hunt’s round-pointed “Drawing”
pens No. 99 were used, carried in aluminium quills
capable of adjustment in a vertical plane, in order that
all pens and the spark points be brought into the same
straight line at right angles to the direction of motion
of the paper.

The machine is mounted upon four leveling screws,
it being necessary that it stand perfectly level while
recording. It has been found impossible to take rec-
ords while the ship is in rough water; the horizontal
systems are so sensitive that the turning of the ship’s
head even a small amount while under 8 or 10 knots
brings the pens into-collision and spoils the record.
The machine weighs, complete with batteries, 167
pounds.

The question has often been asked, Of what use is
such a machine? Wihat if the ship does vibrate, what’s
the harm? How are you going to stop it? The
harm is, that if the vibration is of sufficient magnitude
it racks the ship, and even though comparatively slight
it makes a ship very uncomfortable to live upon. For
example, on the weather deck of the “Kershaw,’” di-
rectly over the propeller, a vertical vibration of 0.06
of an inch was recorded. This vibration occurred 432
times per minute. Now, a person weighing 160 pounds
standing beside the machine would have experienced
a variation of pressure upon the soles of his feet, above
and below his weight, an amount equal to F = 0.142m

Fig. 2.—THE TOP RAISED.

rod, AC B, Fig.
6,of uniform
section and ma-
terial If a
force be applied
at A the rod will bend, assuming the position 4, C, B,.
If this force be removed the rod will spring back, but
will not stop at its original position, but will pass to
some position A4, C, B,, finally coming to rest at its
original position. If the force, instead of being re-
moved, were periodically reversed in direction, the
rod would vibrate between C, and C,, and would come
to rest only after the force had ceased acting.

We have a similar condition upon a steamship, our

Fig. 5.

rod being the hull and our force representing the forces
produced by the unbalanced forces of the engine and
propeller. Like all elastic bodies, every ship has its
natural period of vibration, different in every ship and
dependent upon the structural arrangement, age, con-
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Fig. 6.

dition, draft of water, speed, depth of water under the
ship, position of the fixed weights, boilers, engines,
etc.,, and upon the amount and stowage of the cargo,‘
coal ballast, etc. By taking careful records with the
machine, at regular intervals along the deck, a curve
can be readily constructed, by taking distances along
the deck as abscissas and amplitude of vibration as
ordinates. This gives what is known as the node
curve, and shows the positions of maximum and mini-
mum vibration throughout the length of the ship. By
placing the machine over and as near the propeller as
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possible, one can determine which blade or blades of
the propeller, if any, is producing more vibration than
the others. As the velocity of the wake, and hence
the slip of tlie wheel, is greatest near the surface, and
as the thrust of the propeller increases with the slip,
consequently each blade of the propeller experiences a
greater resistance near the top, and a less resistance
near the bottom of its revolution; hence, as each blade
passes through the top position, it produces a vibration
upon the ship which is recorded by the machine. Be-
ing mainly a transverse vibration, it is most notice-
able on the transverse curve, which shows as many
vibrations per revolution of the engine as the pro-
peller has blades. If, now, one blade be a trifle larger
or of slightly greater pitch than the others, it produces
a greater vibration, and, knowing the position of the
engine (as explained above) at the instant this blade
passes through its position of maximum resistance, it
is a simple matter to identify that~blade.

The critical number of revolutions of the engine can
also be determined with this machine. Vessels having

Scientific American

MORNING AND EVENING STARS FOR 1907.
BY FREDERIC R. HONEY, TRINITY COLLEGE.

The purpose of this article is the same as that of
my contribution on this subject for 1906, viz., to assist
the non-professional student in identifying the planets
which rise before and which set after the sun, for any
day of the year.

The orbits of Mercury, Venus, the earth, and Mars
are plotted; those of Jupiter, Saturn, Uranus, and Nep-
tune extending beyond the limits of the page.

Mercury’s revolution round the sun is performed in
very nearly 88 days; and since Venus revolves in her
orbit in 224 days and a fraction, a common divisor of
88 and 224, i.e, 8 days, has been selected as a conven-
ient interval of time.

Mercury is represented in eleven positions 8 days
apart during each revolution, and Venus is shown in
twenty-eight positions at the corresponding dates.

After an interval of exactly 88 days, Mercury gains
on his first position only a very small fraction of a
degree (= 534 minutes) and in four times 88, or 352
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intervals of eight days from January 6 to December 24.
Jupiter’s distance from the sun is more than five times
that of the earth; it is therefore impracticable to
plot his orbit on the same scale, and since his period
is less than twelve years, he revolves at an average of
about 30 degrees a year. His positions in the heavens
are indicated by the arrows for January 6, April 4,
July 1, September 27, and December 24. His apparent
motion is so slow that the reader will have little diffi-
culty in approximately determining the intermediate
position for any assigned date.

The statements also apply to Saturn, whose distance
from the sun is about nine and a half times that of
the earth. His positions are indicated by the arrows
for January 6, July 1, and December 24. His period

" is nearly 2914 years.

The apparent motions of Uranus and Neptune are so
slow that it is only necessary to indicate the dates at
the beginning and at the end of the year. The former
is over nineteen times the distance from the sun to
the earth, and his period is 84 years; while Neptune is
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quick-running engines, such as torpedo boats, experi-
ence an excessive vibration as the number of revolu-
tions of the engine approaches a certain amount, de-
Creasing as Tms PoInt 1s passed Hul Teappearing al eacn

multiple of the original. This number of revolutions
is known as the critical number, and is the point at
which the number of revolutions of the engine coin-
cides with the natural period of the ship’s hull.

With this machine -the forces of the engine produc-
ing vibration can be studied; and knowing the instan-
taneous position and direction of motion of each part
of the engine, those parts producing vibration can be

fdentifisd, and mesng adopted for their gupprossion.
The effect of the various systems of balancing can also
be studied and compared.

i —————— .

An ingenious beacon is located.at Arnish Rock,
Stornoway Bay, in the Hebrides, Scotland. It is a
cone of cast-iron plates, surmounted by an arrangement
of prisms and a mirror which reflect the light from
the lighthouse on Lewis Island, 500 feet distant across
the channel.

MORNING AND EVENING STARS FOR 1907.

days, during which Mercury makes four revolutions,
he advances on his first position about 1-3 deg. (= 22
minutes). By assuming a mean position, this very
sSman ermoT 1 NMIMISHed and 1S oL noviceanie n A
plot of these dimensions. The positions of the planet
are therefore made identical, and four dates are at-
tached to each. Intermediate positions at intervals of
four days are also shown.

Mercury’s position on January 6 is again reached on
April 4, July 1, and September 27. Similarly, his
position on January 14 corresponds with that of April
12, July 9, and October 5. By this arrangement the

planet’s pogitions are indieated for 44 different dates.

Since the period of Venus’s revolution is 224.7 days,
after the exact interval of 224 days she falls a little
behind her first position of January €, and during the
remainder of the year is represented by an open cir-
cle with the new date attached. She reaches on Aug-
ust 18 very nearly the same position as that occupied
on January 6; and the same statement applies to each
of the subsequent dates.

The positions of the earth and Mars are shown at

thirty times the distance between the earth and the
sun, and his period of revolution is nearly 165 years.

If the reader will note that the earth rotates on its
axs T Tne Arectien e Ve arrew (see September 27)
he will see that at sunrise the observer is emerging
from the shadow area, and that at sunset he is enter-
ing it. Before sunrise any planet which in the plot
is on the right of the sun will evidently rise before
him, and is morning star; and after sunset any planet
which is on the left of the sun will set after him, and
is therefore an evening star.

In order to ascertain which planets are morning and
evening stars, this page should be turned until the
earth at the assigned date is between the reader and
the sun, so that the date attached to the earth may be
read without turning the head. For example, if this
page is turned about one-quarter of the way around,
until the earth in the plot on January 6 is between
the observer and the sun, it will be seen that Mercury,
Venus, and Mars are on the right hand of the sun, i.e.,
they are morning stars at this date.

While 1t is true that Mercury is approaching aphelion
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his apparent distance frem the sun is very much dimin-
ished, on account of the relative positions of the planet
and the earth, and he is also in the neighborhood of
his maximum distance from the earth. He reaches
superior conjunction on February 2; his apparent
diameter is therefore approaching its minimum.

On January 6 Venus is very near the earth. Her
apparent diameter is about five-eighths of her maxi-
mum size, which is more than six times larger in
diameter than she appears at superior conjunction,
when she is separated from the earth by a distance
equal to the sum of the orbit radii of the planets. A
large part of her surface is in shadow, but her visible
illuminated surface reflects a great deal of light.

At this date a large part of Mars’s illuminated sur-
face is visible, but on account of his great distance
from the earth, his apparent diameter is not more than
about one-half as large again as the minimum.

As between sunset and sunrise the observer is some-
where within the shadow area, the reader will easily
conclude from an inspection of the plot that on Janu-
ary 6 Jupiter and Neptune will be visible during the
hours of darkness.

Saturn being on the left of the sun will set after
him, and is therefore evening star. The apparent dis-
tance from the sun will diminish as the earth revolves
in its orbit.

If the reader will place a straightedge through the
centers of the earth and sun, Uranus will appear a
short distance on the right, and is therefore morning
star. As the earth revolves in its orbit the apparent
distance between the sun and Uranus will evidently
increase.

In order to become familiar with the method of
using the plot, the reader is recommended to give his
attention to one planet, and note the change of its
position relative to the sun and earth. Following the
rule here given, he can easily determine whether it is
morning or evening star, and also when conjunctions
occur.

At superior conjunction, Mercury and Venus change
from morning to evening star; while at inferior con-
junction, the change is made from evening to morning
star. After five conjunctions, alternately superior and
inferior, of which three will be superior and two infe-
rior, Mercury will reach the last conjunction this year
on November 14, when a transit across the sun’s disk
will occur. After this date Mercury will be morning
star for the rest of the year.

Mercury passes aphelion on January 14, April 12,
July 9, and October 5. For:several days before and
after April 12 he will be seen very advantageously as
morning star. Also before and after June 23 and Octo-
ber 21 hz2 will be distinctly visible as evening star,
when he is approaching and receding from aphelion.
These positions are selected as illustrations, because at
these dates he is not far from his maximum distance
from the sun. The perihelion passages are on Febru-
ary 27, May 26, August 22, and November 18. -The
transit will occur four days before the planet reaches
perihelion.

Venus will be morning star until September 14, when
she will reach superior conjunction. She will then
be evening star for the rest of the year.

The positions of Mars relative to the sun and earth
before and after opposition, which occurs on July 6,
have been explained in the ScCIENTIFIC AMERICAN in a
previous article (November 24, 1906), and with the
aid of the plot the reader will have little difficulty in
realizing the situation in the heavens of Jupiter, Sat-
urn, Uranus, and Neptune at any assigned date.
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Lead in Ice Cream.

Baldoni (Riforma Med.) finds considerable amounts of
lead in ice cream, fruit ices, etc., as sold in Rome. He
attributes many of the disturbances of digestion occur-
ring during the summer when ice cream, fruit ices,
sorbets, etc., are consumed in larger quantities to the
lead contained in these articles. The linings of the
receptacles in which ice cream is made often consist
of an alloy of tin and lead. The ingredients of ice
cream dissolve this, but in addition to this, in turning
the mass in the freezer a certain amount of the lining
of the vessel is rubbed into the cream. This was
proved conclusively by the writer, who found that
particles of tin and copper were precipitated at the
bottom of glass vessels in which he melted ice cream.
On filtering the liquid these articles also were found
on the filter. He destroyed the organic portions of the
cream by means of fuming nitric acid and by elec-
trolysis, and recovered the lead.

e v ——
Price of Illuminating Gas in England.

Consul F. W. Mahin reports that the price of illum-
inating gas in Widnes, Lancashire, England, is now
32 cents to small consumers, but will be reduced to 30
cents on July 1. Large consumers will pay from 22
to 26 cents. This is claimed to be the cheapest gas in
the world. The town has about 30,000 population. The
price of gas is remarkably low everywhere in Great
Britain, whether under public or private control, the
general range of wrice being 40 and 70 cents.
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Large Powder Chambers a Cure for Erosion.
To the Editor of the SCIENTIFIC AMERICAN:

Supplementing my former letter and your editorial
comments thereon, appearing in your issue of the
19th instant, I desire to direct attention to further
and most important lessons taught by the firing
records made by both the Gen. Crozier wire wound,
and the Brown wire 6-inch guns, recently tested by the
United States government at Sandy Hook.

Most surprising results were revealed in regard to
high velocities with low maximum pressure.

The first round from the Gen. Crozier gun, with 33
pounds of powder (100-pound shot) gave a muzzle
velocity of 1,604 feet per second, with a pressure of
8,600 pounds per.square inch.

The second round (100-pound shot) with 49 pounds
of smokeless powder, gave a muzzle velocity of 2,161
feet per second, with a pressure of only 15,470 pounds,
which was most astonishing in comparison with the
results obtained with the old brown prismatic powder,
when a pressure of about 37,000 pounds per Ssquare
inch was required to secure about 2,000 feet per sec-
ond velocity.

To establish more fully the fact that these re-
markable results were due to the large powder
chamber, we quote the government record of the
first two shots fired from the Brown wire 6-inch
gun, which also had a powder chamber of about
the same size as that of the Crozier gun: The
first round with 33 pounds of powder (100-pound shot)
gave a muzzle velocity of 1,913 feet per second, with a
pressure of 12,275 pounds per square inch. The second
round from the Brown gun, with 49 pounds of powder
(100-pound shot) gave a muzzle velocity of 2,484 feet
per second, with a pressure of only 20,866 pounds per
square inch.

Thus we have the records of both the Crozier and the
Brown guns, both having large powder chambers, to
establish conclusively the fact that such guns are cap-
able of giving comparatively high muzzle velocities
with low maximum pressures.

Indeed, the official records show that these guns did
give muzzle velocities as great as can be obtained from
the best service guns of the same caliber now in use,
with very much lower maximum pressures.

The importance of these facts is, that when fired
with service velocities of 2,600 or 2,700 feet per sec-
ond the pressures would be so extremely low—at least
10,000 pounds less than the service gun—that the life
of these guns will be many times longer than that of
any guns of the same caliber having the present serv-
ice powder chamber.

A 40-caliber 12-inch gun with a powder chamber of
25,000 cubic inches, which would be about the same
proportion as the chambers in the Crozier. and Brown
guns, and with 480 pounds nitrocellulose powder, prop-
erly granulated, would easily give an 800-pound shot
a muzzle velocity of 2,600 feet per second, and with a
pressure of not more than 26,000 pounds. per square
inch. With that low pressure, a 12-inch gun could
fire three or four times as many shots, without being
very much eroded, as the 12-inch guns now in use can
stand without serious erosion. These require a pres-
sure of about 37,000 pounds per square inch to give
the same velocity that 26,000 pounds pressure would
give in a 12-inch gun with the larger chamber.

It is stated in the last annual report of the chief of
ordnance of the United States army, that the life of
their 12-inch guns was limited to 60 shots.

In event of great emergency a large-chambered 12-
inch gun could be fired with 600 pounds of powder,
which would give an 800-pound shot a velocity of 3,200
feet per second and a pressure not exceeding 45,000
pounds per square inch, being the service pressure of
the above-mentioned 6-inch wire guns.

The adoption of the large-chambered 12-inch gun is
feasible, and the weiglit of the gun need not be in-
creased, nor its cost, if it were wire wound, and wound
its entire length, on the plans of the Crozier .10-inch
wire-wound gun, or the 6-inch Brown wire gun.

This large-chambere& 12-inch gun would have many
advantages over the proposed 14-inch guns which were
recently recommended by the Ordnance Department to
replace the 12-inch guns now in service.

1. In the first place, its cost, including carriage (the
present disappearing carriage for 12-inch guns could
be used), would be very much less than the 14-inch
gun with correspondingly larger carriage.

2. The life of this 12-inch gun with the large cham-
ber would be as long as the more expensive 14-inch
gun, when fired, to obtain the same energy.

3. Such a 12-inch gun could be fired more rapidly, the
ammunition being so much lighter, and when emer-
gency charges were necessary, it would have fully 50
per cent greater striking energy.

Pressures increase rapidly with the increased dens-
ity of loading without a corresponding increase of
velocity, as illustrated by the following figures, quoted
from the official government firing sheet of the 6-inch
Brown wire gun, viz.;
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33 pounds of powder gave 1,913 feet velocity with
12,274 pounds pressure. i

49 pounds of powder
20,866 pounds pressure.

61 pounds of powder
30,000 pounds pressure.

75 pounds of powder
50,000 pounds pressure.

84 pounds of powder
66,000 pounds pressure.

If the powder chamber in this 6-inch Brown gun
had been even still larger, so that the density of load-
ing had not exceeded 0.6 of its capacity, the maximum
pressures would have been much lower than they
were, and. the muzzle velocities would still have re-
mained about the same, and naturally the life of the
gun would have been prolonged.

In order to get high velocities from small or ordi-
nary chambered guns, the density of loading is neces-
sarily very high, thus resulting in high pressures and
short life to the gun. JounNn H. Brown.

New York, January 30, 1907.

gave 2,484 feet velocity with
gave 3,000 feet velocity with
gave 3,514 feet velocity with

gave 3,723 feet velocity with

Aeronautical Notes.

Members of the Aero Club of ‘America will go to
Washington, D. C., and make a balloon ascension at
that city on Washington’s Birthday. They expect to
interest a sufficient number of people to form an af-
filiated club in the capital city.

The announcement has just been made that a wealthy
American gentleman has given the Aero Club a prize
running up into the thousands for the first flight in
this country of a motor-driven aeroplane. The amount
of the prize and the conditions under which it will be
contested for have not as yet been announced. Alto-
gether, the prizes offered in Europe and America now
aggregate over $200,000, which should be sufficient
inducement for inventors having a perfected machine
to make some public demonstrations. The Wright
brothers, of Dayton, Ohio, were in New York recently,
and they stated that they were building two new ma-
chines, one of which would be capable of carrying two
people, while the other is intended for long distance
flights. No doubt these gentlemen intend to compete
for the prizes that have been offered.

The Aero Club of America announces that, owing to
the generosity of certain citizens of St. Louis, it will
be enabled to offer a number of supplementary prizes
to the contestants in the Bennett International Aero-
nautic Cup Race, to be held in that city on October 19.
These prizes are in addition to the International Aero-
nautic Cup and the $2,500 offered to the winner. They
include $1,000 for the contestant making the second
greatest distance; $750 to the third; $500 to the fourth,
and $250 to the fifth. These prizes will be given in
cash or plate, at the option of the winner. It is prob-
able that the Aero Club will offer a separate cup to the
aeronaut who remains in the air the greatest length
of time, while the German-born citizens of St. Louis
have promised a special cup to the representative of
Germany who makes the best record in the race. For-
eign entries closed Feb. i. American competitors must
make their entries 60 days before the race. The Am-
erican team will be chosen by a committee from among
about a half dozen entries. Three balloons, or other
type of flying machine will represent each country, and
it is expected that representatives of England, France,
Germany, Italy, and Spain will take part in the second
contest.

By a decision of the Secretary of the Treasury under
date of January 16, 1907, it has been decided that air-
ships and balloons may be imported into this country
under bond for the purpose of competing in the race.
Free entry under bond by non-residents of the United
States will be limited to balloons for the purpose of
racing or taking part in specific contests, but not for
display at shows of any kind. A consular invoice to
cover such balloons must be obtained before departure
from the United States consul at the city where the
goods are shipped. On this consular invoice there must
be affixed a declaration of intention by the oath of the
owner, or his agent, to the effect that these balloons are
shipped into the United States for the purpose of tak-
ing part in the Gordon-Bennett International Aeronau-
tic Cup Race. This consular invoice and certificate
must be presented at the time of entry into the United
States. The Aero Club of America has appointed
Messrs. Niebrugge & Day, 121 Pearl Street, New York,
to act for the contestants in this contest. It is sug-
gested that balloons should arrive at the port of New
York at least two weeks before the date of contest in
order that they may reach St. Louis in ample time. It
is also suggested that Messrs. Niebrugge & Day be
given notice at least a week in advance of the shipment.
with name of steamship. These gentlemen will make
arrangements with some surety company to issue bonds
to cover the customs dues. The balloons must be ex-
ported from the United States within six months
from the date of entry.
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THE SOMERSAULTING AUTOMOBILE.

A leading attraction at many of the county and
State fairs last summer was the thrilling exhibition
of the somersaulting automobile. The automobile
travels down a steep incline, at the bottom of which
is a sharp upward turn, which shoots the machine
into space, where it turns a complete somersault in
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extreme rear end of the automobile. To irlustrate the
peculiar curves described by the car, we have plotted
its course across the gap, showing its position at in-
tervals of two feet, as measured along the horizontal.
In order to avoid confusion, the car at the successive
positions is shown alternately solid and in outline.
The center of gravity at each stage is indicated by a
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is necessary to obtain a proper relation between the
pitch of the guide rails and that of the track. A vari-
ation of a fraction of an inch is sufficient to cause a
bad landing of the car. If the guide rails were not
used, and the rear of the machine were guided by the
tracks on which the forward wheels travel, there
would be a turning movement of only 1 or 2 degrees

per horizontal foot.

By shortening the

the air and then
drops onto a spring
platform.

The somersaulting
idea is not entirely
new, for over a year
ago we illustrated a
French apparatus of
this character which
was on exhibition
for a short while in
this country. How-
ever, the methods of
somersaulting the
machine are very
different in the two
cases. In the French
apparatus a system
of springs and lev-
ers gives the rear of
the car a throw just
as it is leaving the
track; while in the
present apparatus,
which was invented
by Mr. Maurice Ga-
ranger, of this city,

wheel base, the angle
of rotation per foot
may be increased,
and conversely, by
lengthen ing the
wheel base the angle
may be decreased
until there is no ro-
tary movement.
Thereafter, further
lengthening of the
wheel base will
cause the car -to
turn a somersault in
the opposite direc-
tion,

The machine is,
of course, merely a
dummy automobile,
for it carries no
motor, brake, or
steering gear. The
performer is strap-
ped to the seat, and
has absolutely no

entire dependence is
placed on the form
of the track to prop-
erly somersault the machine, thus obviating all danger
of breakage, and preventing that sudden jerk which
was found to be so injurious to the performer in the
French apparatus. The inclined chute consists of a
pair of broad tracks for the wheels of the vehicle, and
between these tracks are a pair of guide rails. The
vehicle is provided with two ball-bearing rollers in
front, which bear against the sides of the rails. The
rollers are mounted on vertical axes, and serve merely
to guide the machine laterally without interfering with
its vertical movement. At the rear there are also two
rollers, but these are mounted directly on the rear
axle, and they ride on the top of the rails. The rails
have a V-shaped upper tread, and as the rear rollers
are cut to fit this

dot, and these dots are connected by a broken line
which, as will be observed, is a parabola. Two of the
broken lines show the paths followed respectively by
the forward and rear wheels. The front wheels leave
the track with the car inclined at an angle of 45 de-
grees; but the rails which guide the rear rollers pitch
the rear of the car upward through an angle of 40
degrees, during which time the center of gravity
moves two feet forward, as measured in a horizontal
direction. The car, now clear of the track, continu.s
the turning movement at the rate of 40 degrees for
every two feet of horizontal advance until it eventually
lands upon the spring platform at the end of the gap.

In the construction of the incline, ‘the greatest care

Diagram Showing Successive Positions of the Automebile in Its Leap Across the Gap.

control of the car.
The car is well
cushioned, and, as
may be clearly seen in one of the engravings, a pillow
is placed under the strap to prevent injury to the
occupant.

The total weight of the car loaded is about 800
pounds. It is drawn up, with an attendant, to the
top of the incline, which is 50 feet above the
ground. When all is ready the attendant releases the
clutch, and the car shoots down with rapidly-increas-
ing velocity. Just as it is about to take the leap it
has a speed of 28 miles an hour. To the spectators
the most thrilling moment occurs just after the car
has passed the apex of its course, for here the per-
former, head downwaird, appears to be for the moment
stationary, while the car swings rapidly over her. But
it is all over in an
instant; for in less

tread, they help to
hold the machine in
proper alignment
with the track. As
may be seen in the
engraving, the guide
rails terminate in a
sharper upward bend
than do the main
tracks. The forward
end of the vehicle
follows the main
track, while the rear
is pitched upward

than a second the
gap is traversed.
As may well be
imagined, the great-
est care must be
exercised in arrest-
ing this tremendous
projectile, and
bringing it safely to
a stop. For this
purpose a landing
platform of collaps-
ible type has been

by the guide rails. invented. The plat-
The vehicle is thus form is normally
caused to turn a held in an inclined
somersault forward. position by a series
Odd as it may P of heavy springs
seem, the car does acting through the
not describe a loop medium of four lev-
anywhere in its ers.
course; for, to be § When the vehi-
sure, it must turn on = cle lands on the
its center of grav- '." platform the latter
ity, which is obliged collapses, and the
to traverse a para- 4 2 shock is taken up
bolic curve, just like AL by the springs.
a stone or any other - Y A { Then the machine
body that is thrown 1 A rolls off and along
through the air. So $ s Y ] the ground for a dis-
slow is the turning n i tance of 30 or 40
movement in com- feet, until its energy
parison with the for- is spent.
ward motion of the . ok +3 I g corhX No mishaps have
center of gravity, A " - as yet occurred,
that no loops are de- R/ . oty X "." . ity ;‘\& though occasfonally
scribed even by the & b £ tx"= 0 i * __:’i é‘“ o when all four wheels
wheels, though in- 2 it L’ﬂg 1 'S‘t r have not struck the
vestigation shows i ,J ., | - platform at exactly
that just after the "'p ! .% { ' the same instant, a
car is launched, its e " ! wheel has been
extreme forward end 46 3 S PR, crushed by the ter-
momentarily moves ' o . ey s+ rific impact; for it
backward and should be borne in
doubles on its " il mind that an 800-
course, while just - = pound car is no light

before the landing is
made, a similar loop
is described by the

THE SOMERSAULTING AUTOMOBILE.

The Forward End of the Car Momentarily Stands Still While the Rear Swings Over.

object to be hurled
across a gap of 20
feet.
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THE BATTLESHIP OF THE FUTURE.—I.
BY FORREST E. CARDULLO.

An unusual interest has been taken in the new Brit-
ish ship “Dreadnought,” not only by those whom we
might expect to find professionally interested in all
naval affairs, but also by the average layman, who
reads nothing more technical than the columns of the
Sunday paper. To the latter she is interesting simply
as the biggest and most powerful warship afioat, but to
the man who concerns himself with naval affairs, she
is even more interesting as the forerunner of the new
type of battleship.

In most respects, the “Dreadnought” is simply a fur-
ther advance along those same lines in which battle-
ship design has been progressing for the past fifteen
years. Her armor is of Krupp steel, similar to that
carried by the present-day type of ship, being, how-
ever, a trifle thicker than is usual in British ships.
Her speed is high for a battleship, being 2114 knots.
She is driven by steam turbines, instead of recipro-
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primary battery. The reason for this change is as
follows: :
Let us suppose that the “Dreadnought” engages our
own ‘“Connecticut.”” The “Connecticut” carries an in-
termediate battery of unusual power, and is there-
fore an especially good representative of the present
type of ship. If the vessels fight at long range, the
12-inch guns of the “Dreadnought” will soon destroy
the “Connecticut’s” intermediate battery, since they
can easily penetrate the 7 inches of armor defending
it, even at 10,000 yards range. While at this range the
“Connecticut’s” guns can inflict a tremendous amount
of damage on the “Dreadnought’s” upper works, they
can do nothing which will impair her fighting ability
in the least, since all of the heavy guns, machinery,
magazines, and other vitals of the British ship are
protected by armor 12 inches thick. .
If, on the other hand, the vessels close in till the
heavy guns of each can inflict serious damage on the
other, the four guns in the “Connecticut’s” primary"
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invention and discovery will in the future, as in the
past, permit of continual improvements in the material
and mechanism of warships. The third is that indi-
vidual ships will continue to increase in size and
power, provided that there is a corresponding gain in
efficiency. The fourth is that the designer must seek
to obtain the most powerful fleet possible with a given
annual money cost. It costs money to build warships,
and it costs even more money to maintain them ready
to perform effective service. The first cost of a ship
of a given type is very nearly proportional to her
displacement. The cost of maintenance of a ship is
nearly proportional to her displacement, being, how-
ever, less per ton in the case of the larger ships.
A large ship is more powerful in proportion to its
size than is a small ship, and therefore more pow-
erful in proportion to fts cost. The limit to the
size of a ship is reached at that point where an in-
crease in the number of guns carried does not produce
a proportionate increase in the power of the ship, on

Displaceinent, 26,000tons. Speed with producer=gas engines, 22.5 knots. Cruising radius, 13.000 miles. Avmor:

Belt, 12 inches ; barbettes, 16.4 inches; turrets (face), 16.4 inches.

Armament:

Sixteen 12-inch, 50-caliber, 75-ton guns, firing 1,200-pound shell with 3,300 foot-seconds velocity. Torpedo boat defense, twenty 4.7-inch, 80-caliber guns, firing 50-pound shell with 4,000 foot-seconds velocity. Note the
absence of smokestacks. The mnain battery emplaced in two diamond-shaped barbettes at each end of central armored redoubt, as in diagram Fig. 5.

cating engines. The hull is subdivided into separate
watertight compartments to an unusual extent, as a
protection against torpedoes. To make all these im-
provements possible, the ship is of great size, being
of about 18,000 tons nominal displacement. There are
many other unusual features in her construction,
adopted with the idea of making her more seaworthy,
more comfortable for her crew, or more convenient
to operate, but none of them materially affect her fight-
ing efficiency.

In one respect, however, the ‘“Dreadnought” is a
radical departure from the type of battleship that has
been the accepted standard for the past fifteen years.
Her main battery consists of ten 12-inch guns, in place
of the four 12-inch guns usually carried. She is with-
out any intermediate battery whatever, while the pres-
ent type of ship carries an intermediate battery of
from -twelve to twenty guns, varying in caliber from
6 to 8 inches. All the weight generally devoted to
this battery, its ammunition, mountings, armor, etc,
inn the case of the “Dreadnought” is devoted to the
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battery would be overwhelmed by the ten guns of the
“Dreadnought,” while the American’s intermediate bat-
tery would be powerless to affect the result. Twenty
of her guns would be ruled out of the battle through
lack of penetrating power. Although they might be
trained against the upper works of the British ship,
where they could destroy perhaps a million dollars’
worth of property, the effort would not have the slight-
est effect on the result of the battle. Neither would
the intermediate battery effect any injuries of this
character which the main battery of another “Dread-
nought” could not inflict. At all ranges, and for any
service, the plan of having two calibers of heavy guns
aboard ship is inferior to the new plan of making all
these guns of the same caliber.

In the course of this paper the writer purposes to
develop in a general -way the lines along which battle-
ship design may be expected to progress in the future.
Our deductions will be based on several fundamental
propositions, the first of which is that all her heavy
guns will be of the same caliber. The second is that

account of interference between them. It is not possi-
ble to arrange a very large number of heavy guns on
a ship in a satisfactory manner, since either each
gun will have only a small arc of fire, or else the
blast from one gun will prevent another from be-
ing properly served and aimed. It is next in order,
therefore, that we investigate the probable distribution
of guns on our battleship of the future.

Of the possible arrangements of heavy guns, the
most usual is to mount them in pairs in turrets. This
arrangement combines a maximum arc of fire and a
very thorough protection with a minimum weight of
armor and mountings. A number of arrangements
of guns so mounted are shown in Figs. 1 to 4. Fig. 1
is the arrangement to be used on the United States
battleship “Michigan.” It will be noted that there are
eight guns, so mounted that all of them may be fired
on either broadside, four of them may be fired ahead,
and four of them may be fired astern. Assuming that
broadside fire is twice as valuable as bow or stern

(Continued on page 136.)
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THE OPTICAL INTENSIFICATION OF PAINTINGS.

BY R. W. WOOD, PROFESSOR ¢F EXPERIMENTAL PHYSICS IN THE JOHNS
HOPKINS UNIVERSITY, BALTIMORE.

One of the great difficulties which, the artist has to
contend with in representing scenes in which great
contrasts of luminosity occur, is the comparatively
narrow range of luminosity obtainable on canvas with
pigments. According to Aubert, the whitest paper
is only fifty-seven times as luminous as the darkest
black paper, and this probably represents about the
range obtainable in paintings. Contrast with this the
enormous range of luminosity in a sunlit landscape,
where the high lights are many hundred times brighter
than the deep shadows, to say not'hing of sunset views,
where the disk of the sun itself is to appear in the
picture. As is well known, the colors of natural ob-
jects change in tint as the illumination is increased,
green becoming yellowish for example; and artists,
by taking advantage of this circumstance, consciously
or unconsciously, are able to suggest a high degree of
illumination without actually reproducing it. Pic-
tures are sometimes improved by strong local illum-
ination; anyone who has spent much time in sketch-
ing must have frequently noticed what pleasing effects
are sometimes produced when a ray of sunlight, filter-
ing through the trees, falls upon that portion of the
canvas which represents, say, a sunlit meadow. Notic-
ing effects of this kind so frequently, I have been led
to experiment with carefully-graded illumination, and
have obtained results of remarkable beauty. If we
can produce a strong illumination on all of the high
lights of the picture, and a feeble illumination on all
of the shadows, we shall obviously greatly increase
the range of luminosity. This may be done by a very
simple means. We have only to take a photograph of
the painting on an orthochromatic plate, preferably
on a red sensitive plate with a suitable ray filter, make
a lantern slide from the negative, and project this
picture, not on a white screen, as is usually the case,
but upon the original painting. The experiment is to
be made in a darkened room, of

-its center.
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instructive only as showing how completely the values
in a picture can be controlled by local illumination.

The method is of course of very little practical im-
portance, though a small exhibition of suitable pic-
tures illuminated in this way would be well worth
attending. Each picture would have to be illuminated
by a separate lantern, of course.

In repeating these experiments, the only difficulty
which will be found is getting the lantern picture “into
register” with the painting. In taking the negative
care should be taken to have the painting exactly ver-
tical, and the lens of the camera directly in front of
The same conditions should obtain during
the illumination of the painting. It takes some little
practice to get the projected picture exactly the right
size. The best plan is to select two conspicuous ob-
jects, and note whether their distance apart is greater
or less in the projection than in the painting. If the
former is found to be true, the painting should be
brought nearer to the lantern, the focus being changed,
of course.

Very likely scenic effects on the stage could be
heightened by employing this method of illumination,
or some modification of it.

The Cause of Soft-Shelled Eggs.

Poultry writers, since the time the Shanghai rooster
first invaded Boston, have been repeatedly telling us
that soft-shelled eggs were caused by an insufficiency
of lime in the food consumed by the hens. Such, how-
ever, is not the case. The soft-shelled egg is a case of
arrested development, due to nervous interference with
the functions of the oviduct. The laying of incom-
pletely developed eggs corresponds to abortion in mam-
mals, and can likewise be brought about by extreme
mental disturbance. In experiments conducted at the
Kansas EXxperiment Station the writer was able to
cause the production of soft-shelled eggs by continued
excitement of confined hens. It was also shown that

the hen’s system on an ordinary diet contains enough
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Has the Gulf Stream Any Influence on the Weather
of New York City ?

The following letter, by Mr. James Page, was sent in
reply to a gentleman who had been told that a mild
winter in New York city was due to the fact that the
Gulf Stream is running sixty miles nearer shore than
previously. We hope that its publication may con-
iribute to correct the numerous popular misapprehen-
sions relative to the important part played by the Gulf
Stream in the economy of nature.

The Weather Bureau is in almost daily receipt of in-
quiries of this and a similar nature, all having their
origin in a misconception of the character and extent
of that motion of the ocean waters to which the name
Gulf Stream may properly be applied. Speaking with
precision, the term should be limited to that continu-
ous discharge of the water of the Caribbean Sea and
the Gulf of Mexico which takes place through the
Straits of Florida, a narrow outlet bounded on its
western side by the State of the same name, and on its
eastern by Cuba and the Bahama Islands and Bank.
Through this channel, constricted in its narrowest
portion to a width of 32 miles, there is a constant out-
flow of the warm, equatorial waters heaped up in this
vast and almost landlocked basin by the persistent
action of the trade winds, rising at times in mid-
stream to a velocity of four or five knots, and having
a constant temperature of 81 deg. or 82 deg. F. The
impetus imparted to this water by the pressure from
the rear is moreover =ufficient to maintain it in mo-
tion for a considerable distance beyond the actual
point of exit from the channel proper, which may be
considered as terminating at Matanilla Shoal, the
northern extremity of the Great Bahama Bank, in lati-
tude 27 deg. north. As a result the stream continues
to be felt as a distinct body of warm water about
forty or fifty miles in width, moving steadily onward,
but with uniformly diminishing velocity and tempera-
ture, until a point opposite Cape Hatteras is attained,
or even opposite the Capes of the Chesapeake. Beyond
this point, however, the warm ecur-
rent spreads out over the adjacent

course.

Effects of a very startling nature
are produced in this way, especial-
ly in the case of moonlight and
sunset pictures with fine cloud ef-
fects. The most striking, and ar-
tistically the most pleasing sub-
jeet which I have yet tried is a
little pastel of the market place in
Concarneau (Brittany) by Bull-
field, which is a wonderfully sunny
picture. Under the graded illumi-
nation of the lantern the picture
becomes filled with a perfect flood
of sunlight, and we feel at once
that here for the first time we are
looking at a picture in which the
enormous luminosity contrasts of

area of the ocean like a vast fan,
and the identity of the stream is
consequently obliterated in the gen-
eral eastward drift which character-
izes the waters of the temperate
latitudes.

Speaking then with precision, the
Gulf Stream is a current of warm
water, forty or fifty miles in width,
which emerges from the Straits of
Flotrida, follows the coast of the
United ‘States northward as far as
the Capes of the Chesapeake, and is
there merged in the generally east-
ward drift underlying the prevail-
ing westerly winds of the temper-
perate latitudes: .To describe it in

nature are really approached. If
after looking at the picture illumi-
nated in this way for a few min-
utes, we remove the slide from the lantern, allowing
a uniform illumination to fall upon it, we feel a de-
cided shock. The picture looks as if it had not been
dusted for ten years, the sunlight leaves it, and every-
thing looks flat. As we beCome accustomed once more
to the usual illumination, the appearance of the pic-
ture gradually improves. It is most curious, how-
ever, to note how a short view of the painting under
the light of the lantern educates us at once to a
higher standard of luminosity contrast, so much so
in fact that when we change suddenly to ordinary il-
lumination the picture at once strikes us as a very
feeble attempt at anything like correct values. The
effects are very different, according to whether we
take our negative on an ordinary or on an orthochro-
matic plate, especially if there is much blue in the
picture. We can in this way alter the relation of the
values in the picture, and study the effect.

It is my opinion that if the values are correct in
the original painting, they will hold under the graded
illumination produced by the lantern. If they are not
right, the errors will be glaringly magnified. As yet
I have not had an opportunity to experiment with
many pictures, but the method is so easily carried out
that anyone having a good lantern can repeat the ex-
periment:

If the picture contains patches of bright, pure red,
and a red sensitive plate is not available, it is a good
plan to touch up the negative, as otherwise the il-
lumination of these patches will be too feeble. Any de-
sired effect can be secured by local reduction or in-
tensification of the negative or lantern slide. We
can in this way experiment to our heart’s content with
a painting, altering the values at will without in-
juring it in the slightest. A most curious effect is
obtained if the negative itself is projected upon the
painting. This of course lessens the contrast, and if
the negative is a fairly dense one, it may destroy the
contrast almost entirely, making the picture look like
an almost flat wash of chocolate. This experiment is
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calcium carbonate for the formation of about five or
six eggs. If lime was withheld from the food, the
hen after having laid this number of eggs, will stop
laying. When lime was given in limited quantities
the hens laid apparently normal eggs, but only as fre-
quently as the lime furnished would supply shell ma-
terial. Careful weighings proved that eggs thus pro-
duced, though apparently normal, were actually thin-
ner-shelled than normal eggs from the same hen. But
little is known about the process and control of egg
formation, and further study should yield facts of both
scientific interest and practical bearing.

—————— <+

Official Meteorological Summary, New York. N. Y.,
January, 1907,

Atmospheric pressure: Highest, 30.69; lowest, 29.57;
mean, 30.23. Temperature: Highest, 62; date, Tth;
lowest, zero; date, 24th; mean of warmest day, 54;
date, Tth; coolest day, 7; date, 24th; mean of maximum
for the month, 38.9; mean of minimum, 25.6; absolute
mean, 32.2; normal, 30.5; excess compared with mean
of 37 years, +1.7. Warmest mean temperature for
January, 40; in 1880 and 1890. Coldest mean, 23; in
1893. Absolute maximum and minimum for this month
for 37 years, 67 and —6. Precipitation: 3.26; greatest
in 24 hours, 0.98; date, 12th; average of this month
for 37 years, 3.76. Deficiency since January 1, —0.50.
Greatest precipitation, 6.15, in 1882; least, 1.15, in-1871.
Snowfall, 11.7. Wind: Prevailing direction, N.-W.; to-
tal movement, 9,060 miles; average hourly velocity,
12.2; maximum velocity, 59 miles per hour. Weather:
Clear days, 7; partly cloudy, 9; cloudy, 15. Fog: 8th,
18th, 19th, 20th.

e g

In the year just closed 11,753 .automobile owners
registered with the Secretary of State of the State of
New York. This is an increase of 3,128 over the pre-
ceding year. During 1906 certificates were issued to
7,067 chauffeurs, as against 4,387 in 1905.

the language of Maury as “a river.
in the 6cean, having its .fountain in
the Gulf of Mexico and its mouth in
the Arctic Seas” is picturesque, but highly exaggerated
and erroneous.

With reference to movements of the stream (viz..
changes in its location as a whole), reports of ‘which,
furnished by navigators, -appear from time to time in
the daily newspapers, it may be'said that these probably:
do exist, although within narrow limits. Observatidns’
of the “set” experienced by vessels crossing the stream,
as also of the warmth of the surface waters, show-
that the position of the axis, or line of greatest velo-
city, as also that of the lime: of mraximum temperature,
may vary from day to day over a rangeé of fifty miles.
The methods of observations employed are, however,
so replete with sources of error that little confidence
can be placed in any single result. That such move-
ments can have any effect upon the climate in the
vicinity of New York is highly improbable, the stream
itself in these latitudes being so dispersed as to be
almost indefinable, and the modifications of the surface
temperatures of the adjacent waters wrought by a tem-
porary change in its position being certainly negligi-
ble.—Monthly Weather Review.

The three turbines of the “Carmania” contain in the
aggregate a million and a quarter of blades, and those
of the “Lusitania” will have approximately three mil-
lions of blades together. This means probably over
one million of blades for each of the low-pressure tur-
bines. The number of blades in the largest turbine
which the Westinghouse Company has yet built is
something over 85,000, but these turbines being built
for electrical station purposes run much faster than
the marine turbines, which latter have therefore a
much larger number of blades. While the insertion

-and fastening of all these blades may present a prob-

lem to the manufacturer. the entire rotor shaft and
attached blades are, so far as the operating engineer
is concerned, 2 single piece. The blades when they
leave the builders’ hands are really integral with the
spindle and case.—Power.
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THE NEW LOCK AND KEY BOTTLE
POISON.

The question of regulating the sale of poisons has
become a very serious one in the great cities of the
world, where the rush and roar of modern life make
the druggist busy and the consumer -careless.
Thousands of inventive minds have been busy

FOR HOLDING
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one of the rarest; in fact, it may be taken for granted
that the clock shown in our illustration is the only
one of its kind in existence, being constructed entirely
of roofing slate.

Mr. O. Pritchard, a slate quarryman of Cardiff, Md.,
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tera), and 1 labiate (stachys). Seeds from 30 to 60
years old, several of which had the reputation of be-:
ing good for several centuries, did not germinate. Of
this number were: poppy, tobacco, euphorbia, fox-
glove, ete, The seeds more than 45 years old that

germinated belong to the following species:

Acacia bicapsularis, Cytisus biflorus, Leucena

trying to devise some means of averting the
many fatalities which we read about in the news-
papers; and bottles have been produced with
rough corrugations, fantastic death’s head labels,
and the like, but to little purpose. )

Nurses and relatives of the invalid, or in many
cases the sick man himself, have reached hastily
for supposed medicine, and poured out and ad-
ministered instead a deadly dose before the
dreadful error was detected. Now, however, in
London, Paris, Berlin, and other great centers
an entirely new bottle for poisons has been de-
vised, with the simplest lock and key arrange-
ment, which will render it absolutely impossi-
ble that any tragedy shall ensue if it be used
in the sickroom.

This new bottle, which has the approval of
the most eminent physicians and toxicologists,

leucocephala. Tnese seeds have a thick integu-
ment assuring impermeability to the gas of the
atmosphere almost as perfect as if that imper-
meability had been produced artificially. This
peculiarity agrees with the fact universally
known to-day, that desiccation is an indispens-
able condition in the good preservation of seeds.
A New Eenatured Alcohol Bill.

The compromise denatured alcohol bill agreed
on by the House Committee on Ways and
Means carries a provision that the measure shall
not become effective until after September 1,
1908. This date was fixed at the request of Mr.
Yerkes, Commissioner aof Internal Revenue, for
the purpose of granting him adequate time to
prepare regulations for the manufacture of alco-
hol by small manufacturers-not connected with

costs but a few cents more than an ordinary
medicine bottle, and it has a way of locking
itself automatically, although the key is always
attached to it, so that it may be readily opened
when necessary. Thus it is absolutely impossible for
anyone to mistake this poison bottle for one contain-
ing innocuous fluid. It clearly conveys its message of
warning even when handled in the dark—a circum-
stance. of the sick-room which has led to so many
tragedies.

—_—
THE SPIDER’S WEB AS A NEGATIVE,

To one on a vacation and interested in photography,
the good part of a day may be spent in collecting and
printing cobwebs. The process is easy. Let him get
the farmer’s potato sprayer, put in it some “sizing
japan,” thinned with turpentine and colored from a
terra-cotta tube. Then let him take some old window
glass, or a few cleaned photo plates, and go in quest
of a clear web with a good center. He will find it on
an outbuilding or fence in the open. When found, let
him spray it, then bring up a dry plate of glass behind
it and lift it from its moorings. In a couple of hours
the web will be dry, and so hard that the plate can
be washed without any injury to the web. From
plates thus secured he may make prints to his heart’s
content. To make combination pictures, put the plate
over any clear negative and print through both of
them. For printing the webs themselves, blue-print
paper may be used to advantage, inasmuch as it sim-
plifies the work..

In finer experiments I have tried dyeing the web,
spraying it with a tincture to make it opaque, then
taking a fresh damp photo plate which had previously
been exposed to the light and washed in a hypo bath,
to lift it. The filaments of the web were §o fine, how-
ever, that though perfectly preserved it was impossible
to make a print from it. So that for photos I still
stick to the enameling process; that is, to spraying
with “sizing japan.” The japan is the same as used
for gold lettering.

—_— et r——

A CLOCK MADE OF SLATE.

Among the many queer materials from which clocks
have been constructed heretofore, slate is probably

A CLOCK MADE OF SLATE.

A POISON BOTTLE WHICH CANNOT BE ACCIDENTALLY
MISTAKEN FOR AN ORDINARY PHIAL.

the builder of this unique timepiece, has made use of
five differently-colored slates, including the peach-
hottom blue slate and the red, green, and purple slate
of Vermont. These colors are blended very artistically
together, and the 164 pieces, mostly in open-work de-

A SPIDER'S WEB PRINTED ON A PHOTOGRAPH.

gign, composing the clock are united by 300 screws of
different sizes. The pieces of slate vary in thickness
from 1/16 to 1/4 inch. The design of the clock,
which has a cathedral gong, represents a.church front,
lighted with nine three-candle-power colored incan-
descent bulbs, adding much to the beauty of this
unique construction. The clock, which required eight
months to complete, is four feet high, two feet wide,
and one foot deep. Owing to the extreme thinness
of the slate sheets, many were broken before the
clock was finished.

The maker of the above clock is working on another
larger clock of slate in the style of a grand Gothic
altar, which will require two years to finish.

il = p—

Little is known about how long the seeds of the
various vegetables preserve their germinative power.
De Candolle alone, hitherto, had studied the question.
In 1846, he sowed the seeds of 368 different species
gathered by himself and preserved for 14 years. He
saw 17 species germinate; 5 malvaceous (out of 10
sown); 9 leguminous (out of 45); 1 labiaceous (out
of 30). Mons. Paul Becquerel has recently taken up
this investigation upon a larger scale, and he has
just communicated his results to the Académie des
Sciences. He sowed 550 species belonging to 30 fam-
ilies of monocotyledons and dicotyledons. These seeds
had been preserved at the museum for a time varying
from 25 to 135 years. They were washed in sterilized
water; husked when the integument appeared too im-
permeable; then placed upon moist aseptic coton hydro-
#hile in a glass tank covered with a glass plate, which
was maintained at a constant temperature of 28 deg. C.
Out of thess 550 species, each represenied by a dozen
seeds, 23 only germinated: 18 leguminous (2 laburnum,
1 mimosa, 2 acacias); 3 lotus; 1 malvaceous (lava-

distilleries.

The present law removing all internal revenue
tax from denatured alcohol permits only distil-
leries and factories having large denaturing
warehouses to engage in the manufacture of the alco-
hol designed for fuel, light, and manufacturing pur-
poses, and the bill just reported by the House Com-
mittee is to permit farmers to convert their products
into alcohol.

PUBLIC WEATHER TOWERS IN VIENNA.

In several of the beautiful parks of the city of
Vienna very interesting weather towers or booths
( Wetterhdusechen) in the shape of a pagoda can be
seen. In the Maria Josefa Park, just opened, is one
shown in our engraving, which is distinguished from
most others by the number of its meteorological in-
struments, and by very full data and indications of
general interest. It was made by Heinrich Kappeller,
from a design by Ignaz Fuchs. On the front is an
ingeniously constructed universal clock, designed and
patented by Prof. Lauda, of Leitmeritz, and made in
Vienna. This clock shows the time in all the large
cities- of the world. On the northeast side is an im-
mense atmospherical thermometer, showing the tem-
perature of the moment, while another beside it gives
the extremes of the twenty-four hours past. On the
northwest side is a new instrument, namely, an elec-
trical barometer, which gives warning of impending
electrical storms. Beneath it is a meteorological tele-
graph instrument, and from these two weather proph-
ets reliable.conclusions can be reached. On the south-
eastern side is a self-registering barometer, by which
the variations in atmospheric pressure for an entire
week are recoraed on a strip of paper. On the south-
western side are two self-registering thermometers,
protected from the sun. One shows the variations in
the temperature of the atmosphere, the other the
changes in a stratum of earth beneath the booth some
eight feet deep. The remaining space is filled with
interesting meteorological data. The booth receives
much attention from visitors. The idea of combining
the useful with the ornamental is a good one, and
might be followed to advantage in our public parks.

PUBLIC WEATHER TOWER IN VIENNA.
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THE BATTLESHIP OF THE FUTURE.—I,
(Continued from page 133.)
fire, we may estimate roughly the power of this
arrangement as 2 X 8 +4, or 20 gun units. In like
manner we may say that its comparative efficiency is
20 + 8, or 2.5.

Fig. 2 represents the arrangement of the guns of the
“Dreadnought.” In this case, although there are ten
guns, only eight of them can fire on either broadside,
and six of them can fire ahead. While theoretically
six guns may be fired astern, also, as a matter of fact
there is a large space to the rear of the ship on each
side of the center line, on which only four guns can be
brought to bear. In this design, none of the guns fire
over the turrets of other guns, it being different in
this respect from all the others shown. The power of

6+ 4
the “Dreadnought” is 2 X 8 +

, Oor 21 gun units,
2

and the efficiency of the arrangement is 21 + 10, or 2.1.

Fig. 3 is a distribution of twelve guns after the
arrangement in use on our own “Connecticut.” Eight
guns can be fired on either broadside, and six guns
ahead or astern. The power of the arrangement is 22
gun units and the efficiency is 1.83. Fig. 4 is another
arrangement of twelve guns. No similar arrangement
is in use on any ship at the present time. Ten guns
may be fired on either broadside, and eight ahead or
astern. The power is 28 gun units, and the efficiency
is 2.33.

In each of the arrangements so far discussed, each
turret is presumed to be mounted on a barbette, or
circular armored tower, rising from the armored deck
at the water line to the base of the revolving turret.
The armor of this barbette comprises more than half
the weight of the whole structure. If we arrange the
turrets in groups, each group mounted as close together
as possible, and all mounted on an armored citadel, in-
stead of several separate barbettes, there is a possi-
bility of a considerable saving in weight. In Fig. 5
is shown such an arrangement, where the armament
is gathered into two groups of four two-gun turrets
each, each group of turrets being mounted on an
armored citadel, diamond-shaped in plan. For the
same thickness of armor, the weight of the citadel is
but two-thirds of the weight of four barbettes. The
power of this arrangement is 32 gun units, since
twelve guns can be fired on either broadside, and eight
guns ahead or astern. Since the efficiency, on the
plan we have been considering, depends on the number
of guns carried in two-gun turrets, each mounted on a
separate barbette, we may estimate the comparative
efficiency of the proposed arrangement in the follow-
ing manner: Assuming that the weight of the barbette
is 50 per cent of the weight of the whole structure, we
have reduced the total weight by 1-3 X 50 per cent, or
16 2-3 per cent. For the same number of guns, the
total weight of the structures is but 83 1-3 per cent
of that of eight separate turrets, each with its own
barbette. The efficiency of the arrangement is accord-
ingly 32 + (16 X 83 1-3 per cent), or 2.40.

It is possible to mount guns in threes as well as in
pairs, provided that the turrets be suitably enlarged.
The turret would become circular instead of elliptical,
a slightly greater distance between the guns would be
desirable, and the three guns would be trained and ele-
vated as a unit in the same manner as the two guns
of a turret now are. The disadvantages of such a
scheme are that it makes the turret more complicated
and crowded, that the larger turret is a better target,
and that an accident to a turret will put three guns
out of action instead of two. The advantages are that
a ship of a given size may in this way carry more
guns, since the weight of the entire structure is not
increased in the same proportion as the number of
guns, that the guns may be so arranged as to inter-
fere less with each other’s fire, and that given the
same number of guns and the same displacement, the
ship having three-gun turrets will be more speedy,

more heavily armored, and more powerful in point of -

gun fire than her opponent with two-gun turrets. In
the writer’s opinion, the advantages of the system very
much outweigh its disadvantages. Accordingly, we
will consider the following possible arrangements of
guns.

Fig. 6 is an arrangement of twelve guns in four
three-gun turrets. The entire twelve may be fired on
either broadside, and six may be fired ahead or astern.
The power of the arrangement is therefore 30 gun
units. The efficiency may be ‘estimated as follows: In
the case of the two-gun turret, the weight of the tur-
ret and barbette together is very nearly 75 per cent
of that of the whole structure, while the ‘weight of the
guns comprises the remaining 25 per cent. To allow
of three guns in a turret, the area of its ground plan
must be increased 50 per cent. This will necessitate
an increase of 23 per cent in the circumference of its
walls, or an increase of 75 per cent X 23 per cent, or
17 per cent, in the total weight of the structure. The
extra gun will increase the total weight by 1% X 25 per
cent, or 123 per cent. The whole increase in weight
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will be 17% per cent plus 12% per cent, or 30 per
cent. It therefore follows that the weight per gun is
2-3 X 130 per cent, or 87 per cent of its former value.
The efficiency of this grouping is therefore 30+
(12 X 0.87), or 2.88.

The three-gun turrets may be arranged in any of the
groupings that have already been found possible with
two-gun turrets. Combinations may also be arranged
of two-gun anmd three-gun turrets on the same ship.
What seems to be the most powerful practicable ar-
rangement of guns is shown in Fig. 7. Twenty guns
are here gathered in two groups, one at each end of
the ship. Each group consists of four turrets mounted
upon a diamond-shaped citadel. Of these turrets, the
two on the center line of the ship are three-gun turrets,
while the other two are two-gun turrets. Sixteen guns
can be fired on either broadside, while ten can be
fired ahead or astern. The power of the arrangement
is 42 gun units, and since the weight of all the gun

Fig. 5.—Sixteen 12-Inch in Two Groups of Four
2-Gun Turrets.

> A

Fig. 6.—Twelve 12-Inch in Four 3-Gun Turrets.

- NS
Fig. 7.—Twenty 12-Inch in Four 3-Gun and Four
2-Gun Turrets.

structures may be shown to be but 75 per cent of that
required to mount twenty guns in ten separate turrets,
the efficiency of the arrangement is 2.8.

The few arrangements which have been here pre-
sented do not by any means exhaust the list of desir-
able combinations. They are to be taken simply as
representative of what may be done, and the compari-
son of them is interesting because it affords us an
idea of the principles by means of which their rela-
tive value may be estimated. What will be a very
serious objection in the minds of many naval authori-
ties to some of the plans proposed is the fact that they
involve an extraordinary concentration of guns in a
small space. It will be argued that in the case of
the arrangement shown in Fig. 7, for instance, a single
shot could put out of action ten guns, or half the
power of the ship. On the other hand, it is to be
noted that the great size of ship required to carry so
heavy an armament, together with the saving in
weight effected by the arrangement, permits of the
application of armor so thick as to make its penetra-
tion impossible except at very'short range. The argu-
ment that it is poor policy to put all your eggs in one
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basket is met by the answer that one basket in this
case may be more carefully guarded and thoroughly
protected.

The type and caliber of gun carried is second only
to the number and arrangement, in determining the
size and general construction of the ship. The type
of gun will affect the thickness and distribution of
armor, and indirectly, the size and speed of the vessel.
It is of paramount importance that a battleship shall
be armed with guns of such caliber and power as will
enable her to fight on equal terms with any ship of
approximately equal tonnage, and all other consider-
ations are of secondary importance. That the guns of
the future will be more powerful and effective than
those of the present day goes without saying, but it is
not so easy to see in what way this increased power
will be gained.

The power of a gun of a given caliber may be in-
creased in one of two ways. Either the length of the
gun may be increased, or the pressure of the explo-
sion may be raised by increasing the powder charge.
The limit to the length of the gun is about sixty cali-
bers, since when this length is reached, it is found to
be better to enlarge the -caliber of the weapon and
diminish the ratio of length to bore. The limit to the
explosion pressure is about 17 tons per square inch,
and this limit is set, not by lack of strength on the
part of the walls of the gun to resist a greater pres-
sure, but by the fact that greater gas pressures pro-
duce too great erosion in the bore of the gun. Guns
have been built and tested which successfully endured
a pressure of 32 tons per square inch, and if sufficient
improvement can be made in powders, and in the mate-
rial of inner tubes, so that heavier pressures may be
sustained without too serious erosion, we may expect
great advances in the power of guns.

The value of a gun as a naval weapon depends on
two things, first on its ability to penetrate armor, and
second on the weight of shot thrown in a given time.
Given two guns of equal penetration at battle ranges,
their relative values are as the weight of metal thrown
per minute by each. When, however, we are called
upon to compare two guns of different penetration, it
is more difficult to get an idea of their relative value.
The writer is inclined to estimate their relative value
by comparing the range at which they will penetrate
the armor to which they will probably be opposed. If
this principle be correct, it will appear from the tables
of gun penetrations and probable thickness of armor
that the power of a gun varies as the cube of its cali-
ber, for a given muzzle velocity and form of projec-
tile; but when the caliber has become so great that the
gun is able to penetrate any armor to which it will
be opposed, at battle ranges, a further increase is use-
less, and the law given above no longer holds. If we
consider that the weight of metal thrown per minute
by a gun is independent of its caliber (since the
smaller it is the faster it can be fired), which is nearly
true for guns of 6-inch caliber and over, we have 1
twelve-inch gun equal to 1.7 ten-inch guns, or 3.4 eight-
inch guns, or 8 six-inch guns, or 063 of a fourteen-
inch gun.

Facilities for rapidly leading, sighting, and firing
naval guns are of very great importance when applied
to guns of sufficient penetration. A more rapid rate
or fire demands a larger supply of ammunition, better
and more powerful ammunition hoists, and greater
space and weight for magazines and loading machin-
ery. Were it not for this fact, we might expect to see
the displacement per gun continually decreasing, as
improvements are introduced which tend to cut down
weights, but the probabilities are that the extra weight
demanded by the improved rate of fire will just about
balance any saving that may be had from other
sources.

(To be continued.)
e e i —-—
Death of Sir Michael Foster,

One of England’s most noted surgeons, Sir Michael
Foster, K.C.B., died January 30, 1907. He held at
various times the posts of professor of practical physi-
ology at University College, London; pralector of
physiology, Trinity College, Cambridge; president of
the British Association; professor of physiology, Cam-
bridge; and secretary of the Royal Society. He repre-
sented London University in the House of Commons,
1900-06. He was joint editor of ‘“Scientific Memoirs
of Thomas Henry Huxley.”

—_— -t -——

A landslide occurred in October on :he Thompson
ranch at Scott’s Valley at Santa Cruz, Cal, which un-
covered a bed of whalebone which apparently has
been there since the antediluvian period. The place
where the prehistoric bones were uncovered is fully
600 feet above the sea level and six miles from the
shores of Monterey Bay. Other discoveries of the kind
have been made in various sections of the county, and
scientists who have made a study of the geological
formation of the soil at different times claim that the
present site of Santa Cruz, extending as far back as
the Santa Cruz Mountains, was once covered by an
immense body of water.
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RECENTLY PATENTED INVENTIONS.
Of Interest to Farmers.

SEED-SOWING MACHINE.—M. H. BROWN-
ING, Perry, Ill. In this patent the invention
is an improvement on that class of broadcast
seed-sowing machines which are particularly
adapted for sowing clover and other seeds
among standing corn or on ground in which
corn or other crop has been planted in rows.

BEET - HARVESTER. — J. F. SANDBERG,
Smithfield, Utah. The beets are planted in
rows. » A rotary cutter at the front end cuts
off the very rank tops and a topper by its
blades co-operating with the roller operates to
cut the top portions sufficiently below the
ground surface, the scraper following and dis-
charging tops to one side, the plow following
in line with the rows and digging out the
beets, disintegrating the soil and separating it
from the beets by aid of pins. A rake in
the plow’s rear gathers and discharges the
beets by aid of the toothed roller to a trough
at the rear where they are discharged aside
by the conveyer.

. !
or technical purposes. On a large scale a’

ne}ztra] soap is not obtainable in one opera-’
tion, and therefore practically. all soap manu-,
factured necessarily contains an excess of free.
alkali, which can only be removed in a secondi
operation — for instance, by neutralization
with an acid.

BRICK-KILN.—C. K. WELLER, Atlanta, Ga.
The object of this improvement Is to provide;
a structure wherein it is not necessary toi
cover the entire length of the kiln-fioor, as in
other structures heretofore used, before turn-’
ing the drying-air into the duct; but as fast
as a bench or section of the brick is set the!
air may be turned into it and the dryingj
commenced, thus facilitating the working of
the kiln.

DRAFTING APPARATUS.—T. F. WILLIAMS,i
New BRethlehem, Pa. This apparatus is es-
pecially useful in connection with devices em-
bodying the use of scales for the purpose of
measurement. The object of the inventor is to-
provide an apparatus which permits the draft-
ing of designs and other drawings with vexact-l
ness and rapidity and which facilitates the;
laying off of measured distances in horizonta]l

or vertical directions. i
COMPOSITION FOR SOUND-RECORDS.—
E. J. B. BrRocuHERIOUX, P. J. ToCHON, A. FoR-
TIER, and L. V. MAROTTE, 23 Quai Voltaire,
Paris, France. The object of this invention is
the production of a special composition de-
signed to be applied to the surface of paper,,
cardboard, pasteboard, and other substances ia,
form a film or coating on which sounds mayl|
be recorded and subsequently reproduced byi'
means of a phonograph. It is especially suit-!
able for the production of cards which bearing ,'
the record may be forwarded by post and read !
by the recipient by means of a phonograph.
HYPODERMIC SYRINGE.—J. DE LISLE,
New York, N. Y. The object of the present
invention is to provide a syringe arranged to:
contain antitoxin serum in an absolutely asep-;
tic condition during the time the syringe is,
stored or in transit and to enable the user to
readily rearrange the parts to allow a free
unobstructed fiow of the serum through the
needle when the syringe is used. It relates to

Of General Interest,

LOGGING DEVICE.—G. MooRrg, Granite
Falls, Wash. The invention relates to logging
devices such as shown and described in the
Letters Patent of the United States formerly
granted to Mr. Moore. Tue object of the pres-
ent improvement is to provide a device ar-
ranged to permit convenient running of the
logs down steep grades under perfect control
of the operator and without danger of in-
juring the logs or wasting time.

LOCKING DEVICE FOR UMBRELLAS.—
B. Mosgs, Jennings, La. One purpose of this
inventor is to provide a lock or catch forming |
a portion of an umbrella or parasol which
cannot be unlocked to open the umbrella ex-
cept by one familiar with the combination, or
by violent means, or by taking the lock apart,
the object being to prevent the indiscriminate
appropriation of umbrellas by persons not en-
titled to their use.

PROCESS OF MAKING FERTILIZER
FROM LEATHER SCRAP.—E. J. FucHSs,

Scranton, Pa. The inventlon refers to the| hypodermic syringes, such as shown and de-
material known as ‘“‘ammoniate fertilizer,” :scribed in Letters Patent of the United States
which is made from the scraps and refusej formerly granted to Mr. De Lisle.

portions of vegetable-tanned leather. This am-
moniate is employed mainly in the manufacture
of fertilizers. By preparing the ammoniate so
that it contains no tannin and little or no
unavailable ammonia its quality is greatly
improved, and by eliminating the soluble tan-
nin it is possible to practically make all of
the ammonia available.

TORBACCO-BOX. — M. B. BEHRMAN, Balti-
more, Md, The inventor produces an improved
i tobacco-box which is simply and durably con-
structed and adapted to be carried in the.
pocket to contain and protect a tobacco plug,
and bhaving an attachment which may be
quickly and easily operated to sever a portion
of a size suitable for chewing. The incon-

CONTRACTIRLE MOLD.—G. GEORGENSONivenieIlCE of wusing a pocket-knife is thus
and J. E. HENNEN, Fond Du Lac, Wis. This; avoided. Mr. Behrman has invented another!
flexible mold is for use in the construction of _tobacco-box and it is an improvement in that'
arches, culverts, sewers, or the like, in which | class of pocket tobacco-boxes which are pro-i
a temporary support is required for the ce-!vided with a cutting attachment for severing:
ment, brick, or stone used in construction. A: from a plug portions or sections of a size
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branch joints, and any kind of pipe-fitting.
The nature of the construction is such that it
may be folded to occupy a small compass,
enabling the clamp to be conveniently carried
from place to place, and manufactured at a
small cost.

TOOL.—J. B. KrAus, Puyallup, Wash. This
invention relates to watchmmakers’ tools; and
its object is to provide a tool for accurately
and quickly placing the roller-table in posi-
tion on the balance-staff in a very convenient

manner and without danger of injuring the

roller-jewel, pivots, or balance-wheel.

Household Utilities.

SHOVEL.—C. F. SMiTH, New York, N. Y.
This shovel is for use in sifting ashes, es-

- pecially before the same are removed from the
" stove.

The invention is particularly directed
to a form of detachable bottom for the shovel
and a novel device for securing the same in
place, the device being of such construction
and placed in such position as not to interfere
with the use of the shovel in the ordinary
manner,

LIQUID-SEPARATOR.—G. W. Dixon, Chi-
cago, Ill. This invention relates to improve-
ments in devices for the separation of light
matter from heavy liguids—such as cream,
oils, fats, grease, and the like-——the object be-
ing to produce a simple device particularly
adapted for household use in separating cream
from milk in bottles or other receptacles.

Machines and Mechanical Devices.

ASH-HANDLING CRANE.—C. R. Orp, Mec-
Adam, New Brunswick, Canada. The object of
the invention is to produce an apparatus
especially adapted for handling ashes or cin-
ders, facilitating the unloading and dumping
operation. More specifically, the invention re-
lates to means for dumping the bucket in
which the ashes or cinders are carried, and,
further, in providing an arrangement which
tends to decrease the amount of leakage at
the operating-cylinder.

MACHINE FOR SHAPING PRUNES.—A. C.
BURDICK, Portland, Ore. This invention re-
lates to a machine for shaping prunes, it being
especially designed to roll dry or evaporated
prunes into a novel shape, as best adapted for
the top layer when packing them in boxes and
commonly known as ‘“facing’”’ prunes. The
machine is capable of acting on a large num-

. ber of prunes simultaneously, thereby shaping

them with facility and at a nominal cost.
COTTON-GIN ATTACHMENT.—G. W. LoONG,
Lindsay, Indian Ter. In this patent the in-
vention relates to means for conveying or
removing the cotton-seed from the gin-box, and
has for its object peculiar, novel, and im-

I proved means for the purpose stated, the same

being designed for use in place of the screw

| conveyer commonly employed in the bottom of

‘“‘cylinder’” is employed, being formed of sheet'adapted for chewing.
metal and provided interiorly with means for
expanding and contracting it.
WHIP-SOCKET.—T. ARMSTRONG, Saranac,
N. Y. In this case the invention has reference
to improvements in whip-sockets, the object
being to provide a novel

and simple means!

for locking the whip-stock in the socket, thus Ii
preventing the removal excepting upon its re-,

lease by unlocking the retaining mechanism.

SAFETY-RAZOR.—J. R. CurLEY, New York,
N. Y. Mr. Curley has for an object the pro-
vision of a razor arranged to permit of using
the implement to produce either a right or
left hand shearing cut or a straight scraping
cut and .to allow convenient opening for clean-
ing purposes and insertion and removal of the
blade and a very fine adjustment of the blade
relative to the guard.

PROCESS OF MAKING VANILLIN.—E. L.
FROGER-DELAPIERRE, 25 Rue de Belfort, Cour-
bevoie, Seine, France. The present invention
has for its object a process for the production
of vanillin or other aromatic aldebhydes con-
taining free phenol groups. This process is
based upon the oxidizing action exerted by
oxygen in presence of terpins, sesquiterpins,
etc., upon phenols containing allyl “groups or
propenyl groups, or upon certain derivatives
of such phenols with free phenol groups, such

as clove-oil, eugenol, isoeugenol, and their
analogugs.

MARINE VESSEL.—J. F. GgraAy, Ports-
mouth, N. H. By means of this invention,

Mr. Gray provides a life-boat completely in-
closed, and which may be operated as a sub-
marine and to allow persons to enter the
life-boat even after the wreckage of the larger
vessel without in any way opening the life-
boat to the surrounding air or water, as the
case may be, after which the life-boat may be
sealed, and disconnected from the larger vessel,
the life-hoat being fitted with propelling
means, and such equipment as will render it
self-sustaining.

CARP-CASE.—M. Niern, New York, N. Y.
In this patent the invention refers to card-
cases to hold business or personal cards, and
has for its object the provision of a case
adapted to hold such cards, to keep them in
a serviceable condition, and to enable one card
to be withdrawn from the case without hand-
ling the remaining cards therein.

SOAP.—L. H. REeuter, New York, N. Y.
Average soap of the market contains too much
free alkali—so much, indeed, that it cannot
be used without injury for toilet, medicinal,

1 The

" the seedbox.

WRAPPING-MACHINE. — A. H. POTBURY,
Portland, Ore. Caramels are. supplied to links
of a chain, which stops when a caramel is in
position for removal. During movement of
chain a strip of paper is fed into a paper-
slot and then an arm swings to sweep the

PAPER-ROLL HOLDER AND CUTTER.—J.
. FinaN, Cumberland, Md. The invention
consists in an improvement upon the general
construction of a roll-holder and cutter, seen
in previous patents granted to Mr. Finan. In
the present improvement the cutter-bar gravi-
tates to its outward position by reason of

downwardly-inclined guides, and is one in C?sz[i‘;] 1;130 thgla;]‘zanfg;e ellsge?;gf::]en;ro:gy1'li:
which a simple and better construction is ob- plunger. ! X He
strip, the caramel and paper move into a

tained. The cutter devices may be applied to
any form ef roll holder already in use as a
wall-bracket.

UMBRELLA. — P. GREEN, Wytheville, ¥a.
invention pertains particularly to the
means whereby an umbrella is held open and

folding-box and then follows a process of fold-
_ing the caramel. A new one is now placed
on a new strip fed forward above the folded
caramel, the plunger forcing the wrapped
caramel into a chute. This movement makes
the final folding, turning the folded ends up

"closed by the operation of a runmer in con-'ggainst the ends of the caramel, and complet-
nection with a stick. In operation a spring- jng the wrapping.
latch will be disengaged by small pressure:

upon tle thimble in the direction of length ofI

the stick when it is desired to adjust the um-
brella from open to closed position, or vice INTERNAL - COMBUSTION ENGINE. —F.
versa. | WACKENHUTH, Newark, N. J. The engine is

NUT-LOCK.—E, L. P1rTs, Pheenix, Ariz. In| Particularly useful in burning liguid fuels, but
this case the invention is an improved nut- operative in connection with gaseous or solid
fastening adapted for application in various: fuels, if desired. The object of the invention
ways, but particularly for the pivots of bar- Primarily is to secure complete combustion of
bers’ shears, scissors, and other cutting im- . fuel, at the same time avoiding loss of heat
plements. It is applicable as a nut-lock and: and radiation through the cylinder-walls and
screw attachment for connecting any two or| contamination of the fresh charge by the
more parts, whether movaBle on each 0ther|pl‘0dUCtS of previous combustion within the
or not. | cylinder.

DISPLAY - HANGER. — R. 0. DOUGHTY,| RELIEF-VALVE FOR LOCOMOTIVES.--T.
Mount Pleasant, Mich. The object in this in-- E. BEscmHAN, H. B. REmp, and J. H. Besr,
stance is to provide a hanger or merchandise-. Shenandoah, Va. The object of the invention
support, more especially designed for use in is to provide an arrangement which will op-
stores and arranged to compactly support and erate to prevent compression in the ends of
display for scarfs, collars, muffs and other: the cylinder or steam-chest when the pistons
articles to the greatest advantage, and at the are moving freely therein and without steam
same time preventing petty theft or removal, and under such conditions as arise when the
of the articles by unauthorized persons. ' locomotive is driven or running freely without
TELEGRAPHIC CODE.—A. M. FISHER, Box%Stei}m' as In stopping or in going down a

grade.

1375, New York, N. Y. The object of theI :
invention is to provide a code, more especially] HORIZONTAL BOILER.—J. C. PARKER, Red
Bank, N. J. The brick arch commonly used

designed for the use of large business concernsj
in boilers for closing off the draft between the

and arranged to permit convenient and accu-]
rate codifying of correspondence, specifications,! fire-box and the front end of the boiler is done

orders, and the like, each code-word being| aWay with in this case and is replaced by a
readily pronounceable and of not more than: coil of pipe having both ends connected to the
ten letters. : boiler and covered with asbestos. By reason
of deterioration this arch. was rebuilt several
: times during the life of the boiler. This in-
Hardware, ‘ ventor effects just as perfect a seal between
PIPE-CLAMP.—R. PARKER, Lakewood, N. J.| the fire-box and the front of the boiler and at
This inventien is an improved clamp embody-l the same time the water circulating in the
ing in its construction a plurality of jaws:coil forming this seal aids in generation of
which are wuniversally adjustable, adapting steam by the absorption of heat which would
them to support pipes of irregular forms,lotherwlse be lost.

Prime Movers and Their Accessories.

Railways and Their Accessories.

MAIL-BAG-DELIVERY DEVICE.—P. J. A.
ScHNOOR, Holstein, Iowa. The mail-bag is
suspended from one of two supports on the
derrick at the station or railway side, and a
bag is also suspended from the head at the
free or outer extremity of crane, the latter
obviously being adjusted outwardly from the
side of the car. As the car moves along the
mail-bag on the derrick will be taken up by
the crane, and the mail-bag on the crane will
be taken up by the derrick.

Pertaining to Recreation.

AMUSEMENT DEVICE. — H. 8. BASSEIT,
Edwall, Wash. This invention relates to that
class of amusement devices designed for the
production of peculiar sounds, and more par-
ticularly to devices in which the sound is pro-
duced by the vibration of a thin strip of ma-
;terial when exposed to the infiuence of a blast

of air. The device may be carried in the
pocket. Sounds may be produced by inserting
the device between the lips and blowing

through the same.

FISH-HOOK. — W. J. EVANS, Minneapolis,
Minn. On this hook the bait is fully exposed
at all times, but cannot escape from the hook
or be detached by the fish., At the same time
no part of the hook is passed through the
body of the bait and the frog, the bait pre-
ferably used, may swim about, and even rise
to the surface and breathe with nearly as
great freedom as though the hook were not
attached. The swimming bait attracts the fish
and cruelty to live bait is obviated.

Pertaining to Vehicles.

STEERING DEVICE FOR WHEELED
VEHICLES.—-J. W. LoVE, Truby, Texas. The
invention has reference more especially to
steering devices for wheeled vehicles, such as
cultivators, planters, sulky-plows, grain-drills,
and the like; and one of the principal objects
thereof is to overcome numerous disadvantages
and objections frequently encountered in the
use of other contrivances or structures hitherto
devised for similar purposes.

VEHICLE-TIRE.—F. HIiIrcHCOCK, Freeport,
New York. One purpose of the invention is to
provide an armor for use in connection with
the shoe of an automobile or other vehicle tire
and a protection for the inner tube, rendering
the tire punctureless, and to so construct and
apply the armor that it will not detract from
the usual elasticity of such tires.

Designs.

DESIGN FOR A WALL-COVERING. — L.
PRONBERGER, Berlin, Germany. This design for
a wall-covering comprises alternate vertical
bands, the broadest of which have a moire
effect and at regular intervals ornamented with
comparatively large fieur de lis.

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

b el
and Quer:es.

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

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

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

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

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

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

Books.referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(10374) J. D. W. C. asks: Inasmuch
as it is frequently stated to be a fairly well-
established fact that our sun, with his atten-
dant and dependent fiock of planets, are in flight
as one body, with some distant star as a cen-
ter of the solar system combined orbit, it would

be interesting to know the probable time, in
earth-years, to complete the circuit. I am un-
able to find information on this point. If not

too much trouble, please reply through inquiry
column. A. There is no knowledge whatever
upon the length of time required for our sun to
make one circuit of its mighty orbit. It is
quite a well-established fact that the sun and,
of course, his family of planets with him, are
moving in a certain direction in space. The
stars in the quarter of the sky from which the
sun is going are slowly moving apparently
toward each other, and at the opposite point
of the sky the stars are apparently moving
farther from each other. Sufficient time has
‘not elapsed since these observations began to
enable one to determine the rate of the tion
of the sun.

(10375) J. T. H. asks: Will you ex-
.plain what makes the two images in a pair of

hite)
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have come to rest. Since it is at rest for the PHyYsicaL EcoNoMmIcs. By BErastus Eugene g;i;h;‘ilentizwaslilsgpplém’lt‘us’ROTbmsjﬁn Glissoos gﬁgz!gg: f“;‘lll;la’ele Gﬁ l\f\acglcehtﬁe{;;cﬁ' e gg,z%
instant it is in contact with the earth, that’ Holt, A.M., M.D.,, LL.D. Chicago: |Carbureter, Bryant & Watling ............ 842 170[ Gas generater, acotylene, B. W. Sceti.... 842,345,
point is a center of motion, the hub is moving Press of the American Medical Asso- 82;:";;‘;1’1;1;‘3};%0136e”g{:;ln;\ 3. %}"‘ifg’l}" g‘f 329. Gas allxlfgclllxtxlant%c and ﬁxtsllrligmshmg apparatus, oo
with a certain rate and the rim at the top is ciation, 1906. pp. 29. Carline, J. H. WeiSBIO@  .eveervnnrns .. i Gate cateh, J. ®. Mltchell":::::::::::::: 842,685
B : s o | 1 Coll...... 842385 ’
moving twice as fast as the hub in a forward ] eegiNg FerWARD. The Phenomenal Prog-| Carper sweepes. T 8. clagett oomrri o1 sizase, CMUplock, and suppert, combined swing, C- o
direction. Now the front point of the rim is | ress of Electricity in 1912. By H. Carrier. See Pneumatic despatch tube car- Gear cutting machine, J. E. Gleaso . 8422,455
i tically d d th int i s . ries. Gear, reversing, W. J. D. Miller. . 842,684
mOV{ng_ ver .Ka y down an 1€ rear point 1s W. Hillman. Northampton. Valley Carving machine, F. H. Richards. . 842,422 Geal, tlansmlgsmn Degen & Manue . 842,773
moving vertically upward at the same moment. View Publishing Company, 1906. |Caster, R. E. Bierd . 842,753 - Glass articles, mal:lng, J. A. McLane. . 842233
This is one of the perpetually recurring ques- 12mo.; pp. 320. CelluéoseL_ tllll‘eais: m; v, 2, {Glass lulks, retating heating device ter
tions. We have answered it hundreds of R C ¢ bll“ l;ney”.h. """ & Ree A 842 5g§ tubulating, R. B. Flather .............. 842,191
. ; : , REPORT N THE APMINISTRATION @F THE|(ement bleck machine, G. L. Reed........ 842491 Glass dvawing furnace, sheet, George &
times. We have published notes upon it many : Cement, burning, C. A. Matcham . ... 8428481 Shertle ... iiiie cieiiiieiree e, 842,399
times. Among recent notes, see Notes and’ DEPARTMENT OF STREET CLEANING OF | Centritugal machine, D. T. Sharples .. ‘842258[(‘1335 to leers, device
L 4 THE CITY oF NEW YerK. Adopted by Centrltu§al se])alator, D. T. Sharples....... 842,257 | Knapp & Mulholland 842,209
Queries in Vol. 92, Nos. 16, 20, 25; Vol. 93, - the B d of Ald 1906. 8 . | Chuck A. Leland ............... . 842,469 | Glassware heating and finishing machine,
No. 2, price 1@ cents each. . € board o ermen, + OVO.; | Churn’ dasher, F. W. Cook ................ 842,386 H. A. Schnelbach .................... 842,426
v . . | pp_ 136. Cigar and cigarette holder and ash receiver, | Glassware to leers, device fer
(10377) W. L. S. writes: [ notice: cembined, S. L. Bigelow .......... 842,613 : Knapp & Mulhelland ...... 842,210
R L, {ELEMENTS OF MECHANICAL DRAWING. In | Cigar Wunching ma(bme, Bright & Davis.. 842,618 : Gleve ®lank, W. N. Marsden . .. 842,408
your answer to queries, No. 16297, in issue of Two Parts. By Alfred A. Titsworth, | Cigar perferater, J. G. Deherty .......... 842,530 | Geld dvedge, H. J. Clark ............ .. 842,383
January 19, 1907, and also remember sub- MSc. CE. N York: John Wiley | Cigarette machine drier, N. Bu Brul .... 84 2,534 Grain_treating device, C. D. W
X X c., C.h. ew york: John 11ey | Clay screen, J. B. Williamsen............ 842,599 Grapple, G. W. Smith 8
slantially the same answer to a question abaut| & Sons, 1906. 8vo.: pp. 130. Price Cleset space, attachment intended to save, | Grass cutter, Herrick & Cleary . 842,199
a year ago—that water would not burst bal-. $1.25. ’ ’ ’ . T. T‘r‘yon ........... IR R R . 842,821 Grinding apparatus, G. Benicke 842,381
sels i freesing if the barrels were open at- o $UE 0 C 0 (clethes delen, K ek i B0 Gun e W0 gt s
one end. On the contrary, they will burst in ; Y Clethes line, A. Brunner ..... . 842,760 Gun mount, portakle, W. Mayer . . 842,570
very cold weather, as 1 know from experl-i Halbert Powers Gillette, New York: | Clethes line suppert, C. A. Enggren . 842,188 : Gun sighting device, pertakle, J. Kurig.... 842564
v The Engineering News Publishing Clutch, Downey & Davis i Gun _with wedge breech bleck, Mbarrel receil,
ence. For twenty-five years I was engaged X N (‘Iutch Fay & Ellsworth . . M. Hermsderf ......... 842,547
in milling in southeast Missouri and for ten Company, 1906. 12mo.; pp. 49. Price, | Cluteh, F. Starr ... 842,841 | Guns, training lever for, J. .. .. 842563
;] $1 . Clutch, autematic, W. Ceeper....... 842,629, 842,630 | Hair cemb, F. S. Caltwnght ...... .. 842,524
vears had to get new barrels or repair the : Clutch, pulley, M. & C. Skegstad ......... 8%587 Hame attachment, B. Gleim .. .. 842,§30
old ones every spring. At last I put in each - Cok_breaker ot crusher, G. H. Mayne...... 842,681 | Hammer, W. J. Malley ........... .. 842,323
y sp g I Coffee drier, D. Gerden ............. . 842456 Hammer. pneumatic, J. F. Clement... .. 842,626

barrel a piece of straight-grained wood about Ceke, ceoling, C. E. Arneld 842,747 | Hummer, pneumatic, M, Hardsecg

2 x 2, with a hole 3% inch bored through it INDEX OF INVENTIONS Cglumn, C. F. Linsemeyer ........ ::: 842,213 | Hammeck, E. F. Pillman

Column kase, C. E. Zimmermann . 842,604 Handle, B. T. Landers ...............

about half the i1§tanf3e from the hottom to . Comb, F. Fontneau .............. 1.l 842,643 Harrew centrelling means,
top of barrel. This piece of wood was allow- For which Letters Patent of the gcmmu%a%or, Carle.r &TSto;t . . ggggé Harrow, disk, W. C. King 842,671
i N Jemmutaters, making, . unc: . Harrow, reversible, L. B. Met(alf . 842,223
ed to exte{ni 3 or 4 IH.LhGS above the barrel. United States were Issued Compounds, éeducing, F. J. Tene .. . 842,273 Harrow, retary, F. Hansen .......... . 842,853
After putting in these pieces of wood our bar- Cencrete construction mold, J. F. 8 042722 Harvester platferm 1eve1mg device, n 042,648
rels would last, and hold water, for five or six . ton 122 Threop ...............ccoeeniennens g
| 11 e s - s | for the Week Endmg Conu’ete floor laying apparatus, . Lan ‘Halvestel reel, T. J. Myers ............... 842,328
years, and woul@ freeze solid during the winter quist P 84%,366 , Harvesting machine, cottm, J. F. Appleby. 842,162
without injuring the barrels. Concrete mixer, Kenisell & Lowry ... 842,206 : Hat fastener, autematic, M. W. Rebert-
J g January 29’ 1907. Concrete WO!‘k,’ collapsikle form f S. ’ ’
(10378) F. B. asks: How many pounds 530 13 S el .. I
) ) . o . AND EACH BEARING THAT D ATE | Contact hreakel, extra highly Hay rake, J. H. Nee® .........coueurunnn. 842,234
pressure would I get on a 12-inch pipe, run- G. MAINY ceviiereineneeneinneaneanens 8 Hay rake, side delivery, F. L. 842,208
ning to a turbine, with a tank of water hold- | [See note at end of list about copies of these patents.| 8onveser JﬂH 1i3€11h. ii' R S gayllslmg leck, G. Maétscn Sei T 842.482
. . R e onveyers, idler fer Mbe Hiilgw . 842 81 eadlight, automatc. M ink .. 842,818
ing one and one-half million gallons of water, ) - s i Cooling apparatus, H. J. Vu T . 842595 Headhght suppert, Sar, C. M Spink...... 842,819
with a ten-foot fall? How many horse-power ACCOélllllt bagl;mrce slips, cabinet fer Weok, 842,816 Cord fastener, H. Hellweg ... .. Heating system, steam, T. F. )oxter ..... 842180
it od 9 . : upe L E R AR ¥ . Core drill, G. E. Okell . Hides, teel cylinder for machines fer un-
would it "give me? How many NOISe-DOWer: sccount keeper, easy, G. T. Pine......... 842,421 Cerk sheets, methed of and mechanisi ter ! bairing. V. @uaedvlieg . 842,336
would I gain with every ten-foot fall throughlgggmg maehine, C N llﬁ\lcFa;lan‘%..é . g‘gggg making, J. H. Stone .... . Hinge, W. H. Brethers .. . 842,520
ine 2 - i i eslve applying apparatus, est..... Corner Wrace, H. C. Jehn . : Hinge fer “shutters, self &
the same pipe? How many horse-power will it gvertising bffervescent liquids, device for, Cetton chopping machine, S. H. Tucker.... Eberhard ......... ... 842,404
require to lift a six-inch stream of water 100 _ W. CoDunn ... recaeiaiaiens 842,830 (Cotton picker's sack carrier, W. A. Byrd.. 842,765 Hingwe, spring, W. H - .. 842519
feet with the best pump, and will it take g}!: brake system, W. H. Ewhe%borge 84%774 Crank, starting, G. M. D. Merwin........ 842,793 Hinge. spring. H. J. Valentine. . 842,593
twi ) A 9.inch str ir feeding device, W. D. Deuglas..... .. 842,845 (rate, cellapsidble. G. G. Rehrssen ... 842494 Hitching pest. J. H. Bidrich 842,449
wice as much power to lift a 12-inch stream Alkali perkorates, making, ®. Liewknecht, : Cryptegraphic machine, H. Burg .. . 8427763 Ied elevater, J. B. Harper # 842657
the same height? A. You would have 41-3 842,471 to 342473;(‘11& helder, .J. L. Ferkes ...... 842,192 Herseshee, .. P. Heppesch .............. 842.316
. X ) | Alley, magnetic, R. A. Hadfield........... 842403 " Cultivater, F. L. Carrell .......... 842,623 | Herscshee calk grinding machine, G. A.
pounds per square inch pressure at the tur- Amusement apparatus, H. G. Traver...... 842,276 Cultivator, cotton, G. W. Abernethy. ... 842,159 RUSSCIL ottt et ieeiee e it 842,497
bine. It is possible to obtain 5 horse-power le;smzﬂit al)%)mj\iqtllSR_ill Dedsen ........ gj‘i)gé} Cycloidegraph, J. F. Ceoley................ 842,447 | Hese supporter, J. C. Beach .. 842750
. o3 : Angle finder, J. M. laley. ..o o . Pamper, time centrolled, Cawtherne & Lum- Het Wed frame. W. H. Luckau .. .. 842214
from the 12-inch pipe, and the same for each . apimal trap, W. D. Armstreng .. 842,610 OIS« eecennneenennnnnemneceeecennnnens : Ice making system, G. L. Vail ............ 842,360
additional 10-foot fall. It will require about, Ai\\mmal tgap, I{i }xn;lkell ........ .. gﬁ’gér Panger signal, electric, A. MecCahen Indicator. Sce Attendance indicat
D) o . A3 s nnunciater. ausel Lo 2,565 Perrick. I. E. Menree .............. Inget stripper, C. L. Tayler 842.2¢6¢
12 horse-power to fill your 6-inch pipe at full Armatures of dynames, cemmutation ef cur- i Desk, E. L. Gardner m;,ct tmlpl, W. C Dike 842.244

flow, and four times as much power for a 12- rents in, Arneld & La Colre......... 842,163

autemat: Insulated cressover fer

WPischarging appalatus i - )
i i -t Atemizers, spray, preducing point f A. Linds] | 842,567 E. BE. Gilmore ........coiviiiiiein.n.. 842,781
inch stream with four times as much water. N { nes.y ’
¢ Do Vilkiss Lo ... 842390 Bish washer, M. V. Trimble . 842,726 | Insulating lacquer and matcrial, ®. Beerche 842,615
(10379) C. N. M. asks how to make | Attendance indicater, W. B. Rosc ... 842405 Bisplay rack, G. Gressman .. . 842,651 | Insulating material, M. Clarke . 842526
trac loth. A.1. Boiled Ii d oil (bleached Automatic sprinkler, J. Taylor ........... 842725 Pividing machine, H. P. Hayes .. . 842,694 | Tusulating ring and Wracket, F. . .. 842,301
racing cloth. A. 1. Boiled linseed oil (bleached), Autematic sprinkler, G. I. Reckwood. Doer check, C. G. Peming ........ ... 842,304 | Insulatien for cemmutaters, M. Meir . 842,571
10 pounds; lead shavings, 14 pound; zinc issue : PDeor check, R. R. Smith . 842350 | Internal cemMustien engine, W. Bicter 842,182
oxide, 234 pounds: Venetian turpentine, 14 Automobile, Thempsen & Koch .. r check. W. H. Brethers . 842521 | Internal cembustien enginc. W. B. Durchall. 842544
> o= ‘D ’ D © 7+ . Automwobile running gear, C. T. It . . . fastener, sliding, W. H. BDurant .... 842,535 | Jacquard cards, piane machine head fer
pound. DBoil for several hours, then strain, ka\\‘lmnfz". Igb Lf’ & P. A Reeks............. b : ] eer piveting Id]evi[cée, [;T‘I II. Hucy 843238 pmlwhing, J. Royle, le-. ............... 845,426
iccolve s igs o1 Axle, Go . DPrice ..... 15330 1 Door securer, . R. Palmer .... ..., . 842,691 | Knok leck, .J. A. Hurdle . ... 842.834
and dissolve in the strained composition 2% )\ o) A, I Friedman .. .. 842397 Peugh dividing machine, P. 8 Ward 842596 | Label packet, G. I Shiley 842.348
pounds white gum copal. Remove from the %xle nuu{]l}nw,JJ.FL.A Menkheuse . e g:éﬂgg'hough mixer and kll(‘%}l‘lé ().t . Woodruff. 842,609 Lady’s cemb, W. J. Watson “hi .. g:%gg;.
S 9 o n 5 - - ag machine, J. I, Ames.......... . i Prafting attachment. T. Ross .......... 84_,..&.1 Tamp attachment. eil, A. 1. Elliett......
ﬁ.l(\' q?i .WhOH Dartly cold, ai‘i Ol! of turpen Daling press, M. L Parkhurst..... 842,578 | Brafting instrument. J. A. Ileydrick ... 842662 Lamp, low presswe  vapor  burning  in-
tine (purified), sufficient to bring it to proper gnlh}»ons, eqr]_of nawgﬁa}»le % (H cUerWi gﬁggg Braincr. dish. M. BE. Rokerts ...... L. 842,702 candescent, T.. DONAYLoUZEe ............ 842,634
consistence. Moisten the cloth thoroughly in | Pandage winding machine, J. G rawtorc Praw head hanger. H. G. Savage.. .... 842253 ! Lamps. manutacture of lumiunant for- elee-

5 O o S M)\ D Nee Metal War. Bredge, J. L White ......... S 842.364 trie, J. A, HEOANY «oureerennnnennnnnnn 842 546
benzole and give it a flowing coat of the var-| Raskets and crates, ecarvier handle for, J. | Brier. See Cigarette machine drier. Last. . A. Krentler ............. .. 842.319
nish. 2. Varnish the cloth with Canada bal- - nt.(].ﬂBI\;g N edRe gzg,gggigry]ilgg appa{;z_ltus, HA. CCol&man, ?é%gg; %qttls %axllé‘faet_ltu'ing. . 842378

. . . A g Ty, - . Ker ... 4O : Drilling machine, . G. erse . % Lateh, . Cassity
sam dissolved in turpentine, to ‘Wthh may be| Battery binding pest attachment, G. TL  Drilling machine, multiple spindlo, Ww. N Tateh, J. A, Weber
added a few drrps of castor oil. but do not - tt("(we‘ ..... oy ¥ Brad .. 8427771 . t(‘lleveéand ...... FEREEDS i i 842,17!3:1&%0111. doort. w. W ]\(“‘ 180
; . B attery Jjar orv ce (. Brad 'y ust binding composition and ma mg same, Latel, mortise night, C A.
a?d tou m"Ch.' or It will not dvy. Try a little Rattery plate. stora W. Morrison........ 842,801 L. Dressler . . 842,656 Lavatovies and like ftixtures for domestic
piece first with a small quantity of varnish. ‘{ atte switeh, qtlm« 0 . \1 Leonavd. .. 832.2?:’; Dust  sepavator for el mw :mp:l atns, (5 use, r’(\nshn(’(\lnn of, Cline & Danver.. gjgggx
v : ) . \ Jearit vekage, N Lodor .......... 842 Dittmar . R42,520 | Lavatory, Kelly & Maddoek................ <
The kind of cloth to use is fine linen; don't. Bearings,  preparmg rings for bhall, S Pust suction apparatus. A, Tlein 842,661 Lex, arvtiicial. J. T, Apgar 842308- INHIT

let the varnish be too thick. SChNCI@Er o vuiit i e 842500 | Bye and making same, aze, W. llcrzberg. ..

842,648 Lens grinding u.m(lunc O. Lavallee. ... S12,676
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Letter box, J. Carleten .... veee. 842,445
Leuco proiuct from gallic comnouuds and

Wood-working

. alkyl - diamide-arylthiesulfonic  acids, A New and YY)
etc., De la llarpe & Burckbardt ...... 842,303 = -

MaChlnery Y Loading machine, A. J. Dess .. 842532 Better Kind e SenSItI V e
Kor ripping, cross-cut- IIjOCkk’ I‘I Aiae ..... h ............. o 2! 842,158 o f Soa P |
ting, Mitering, grooving, O aylon o, eeennisns | 842,269 Al ’ ’

poring, scroll-sawing edge N INGEGWRN /7 | Taylor ...........iiiiiiiieiiial A ways clean and

Oulnl ti . for Lock doggiug mechanism, time and other,
LR A O Y T T | 842,268 pure. [n bottles,safe naicatn
ner. Send torcatalogue A. LOC]\lilhg devlce, L. M. G. Delaunay-Belle- 212682 from contamination

The Seneca Falls M'f’g Co., *
695 ‘Water St., Seneca Falls, N. Y.

What you wuse

has  ncver p been ArrOW

Log -loaders, grip hook for, D. W. Martin.. 842,220
Logging dog or swamping hook, D. W. Free-

————— e i [ . Dl 35800000, O, , 55 8 5 6 600000 842,779 | used before.
Englne and Foot Lathes Loom lug strap, G. G. COIDY e.evvnevannn. 842,176 || //a J
i weft 1 hi banism, L. pure, delicately
WACHINE SHOP OUTFITS. TOOLS AND BT i Wi, g S 842,683 perfumed cleanser, Of the JONES SPEEDOMETER
PPLIES EST MATERIALS. EST Looms, smash preventer fer, T. W. 'Till- ermicide, isepti
WORKMANSHIP,  CATALOGUE FREE man_...... B e 812,520 Sy el responds to every change
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. | Looms, thread parter fer weft replenishing, )
ol D. M. HOIHDS «eoneeonnnsnsnnrnnenens 842,666 2 ; of speed, The tendency
oot and Power n"ds};r s gt gl Ly R S Lomi)gxgean‘Pf.gmiat;;nvgmb " ST O sezen B : f indi 1
ers, apers, an Ii resses, - € 3 '
SHEPARD LATHE 0. szd"sn Cincinnati, 0. | Lubricator, W. S. Patterse 842332 EH DER.S O many 1neicators 18 to
. 842507

L e — | Lubricator, J, N. Weikly

o Lubricator, M. B. Jayne ...
Magnetic separater, C. J. Re
Magneto, H. Hess ............

a ‘(d R f d

-+ 842,553 rag rom one speeed to

.. 842583 . .

Magneto, 1 Heww 1 10 edll SANITARY L/Q”/D another, and seldom indi-

Manure' spreader, G. E. Camp .l & : cate accurately. This error
Manure spreader, E. H. Park ........ od 842,238 - .

e Il 70/LL7 SOAP, was very much in evidence

in the A. C. G. B. & L.

"~ Veeder
Counters

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

Mattress filling, machine fer compressing,

Booklet Free . A. A. Scl}immelk_ ........ Sl CLEY: ooy 842,344
VEEDER MFG. CO. casurine galefudrtnEmacnery: taotc The only proper soap for Hotels, F 3 :
18 Sargeant St. M Lo WL S“t;‘;?n ‘¥ Bers ...lliTi 3;122 425 Public Buildings, Offices, Parlor 8 P (S d lndlcatlﬂg contest |
Hartford, Coun., easuring machine, J. Berg . : Cars, Steamshy A tha) -
Meat cutter, C. G. Scbmidt L. B42/199 y m Psaﬂ t eHome. Th
g,’llc%l"me‘f”' 3, .g‘o’meéers, Mechanical mevement, J. E. Nelsen. | 842/416 Sprinkle -to bottles «.26c. €
e 0T Mechanical mevement, O. E. Hinta....... 842,785 sart bottles.... ... . ...T5¢
| ARAHING CASUNGS. Metal bex or ether metal article er sur- g"l"s Liquid- $2 00
e o £8CE, R. BIOWD wovvonenennninnsnnn, 842,758 eap Hoider (Patented) . ones pee ometer
Metals, electrelytic refining eof, A. Schwarz 842,254 Should be on every wash-stand. A pushon
E LIPPER Lp Mlllmers table, K. B. & H. W. Ather- - gl g'“iﬂ,‘f‘:}:& c?,";"g;go&mgm-
Tts triangular shape prevents | . 00~ et i e i 842;748 Write forIlastrated Ciroular.s  On Saje a : ‘
Y ansha gy SMaEl Drovgnus Mlllmg machine, pantegraphic, . H. Rich- " s Rovas e A teact oo was the only mstrument 1n
the capaclty of any other Clip for |  Grds ......iiiiiiiiiiiiinaanrennsansns N
attachr%gcpapers together. v Milling machines and the like, releasing ’ 540 I}s?E({v']l!IIEl'é Bmgfg(}. (ligi‘]a., Pa. | the trlalS to score an abso:
Best& Cheapest. All Stationers. screw arbor for, W. H. Helt......... .- 842,787 gt
CLIPPER MFG. 0.,  |MingHtpple and screen plane, i, . T 42439 lutely perfect record.
. 401 West 124th St., New York, U.8.A. | Mineral concéﬂtfatc:t: “A.B. Paul ...... .. 842,333 . It Iy
! BI.ASS OR STEEL For free samples and information write to us. Mirrer siipport, H W Harrison ... 3 12 313 B U Y A Speclfy the Jones for

Miter clamp, A. E. Jobnson ...... 812565

Mixing: machine, R. Z. Snell ... . 812262 ’ ’ our new car.
DURYEA AUTOS i i o 3 Ferro Auto-Marine Engine|| ¥ s Shatontie
120 West 32d Street, New York

Mep and brush making machine, C. Kebr.. 8422'4

Are gracefl. | heirifiy Ul Helicr, . Mo Dot 7 842,622 | _* High Grade from the Ground Up.” A e pine
curved linesare lines Mortise leck W. H. Tayler ... . 842/27¢ | with a factory behind it, with an absolute Kie-
of beauty. The seats | Mortising teol, C. W. Kinnear 842,315 | Unbility Insucance.  Bujt
3 e oy L SOLREERN g q entire and guaranteed by the

are low and easy of | Muffler and whistle device, M. Zwicki..... 842,744 | stronsest marine engine factery
access. Nothing to Music apparatus, Christmas, W. Steck .... 842351 |in the world, With Gasoline

2 u reen ........ Engives it 8 to huy
prevent mounting %/I'Iugigaltufrlll:trrmi%;%t kl:;bf;rdG evev B. Fitz 8428 the st The Ferrs £
from either side. SIMMONS e vetieereeeeeeenaeasaananannn 842,539 Egi?;o g\f:‘;«mcfs at
Musical instruments, mechanical apparatus 2 pr—
DURYEA POWER CO..  Aeyrud Street, Reading, Pa. for playing keybeard, .I. A. Armggrcmg 842,374 | Jachtsmen, Boat and
Nest, trap, H. N. AIIMY ...vvveeeennnnnnnns 842,371 | ers, the Best Marine
Newspﬁper belder, A. Ketzscher ......... 842,464 | Engine built. Cosis
Nut cracking machine, W.- Gebbardt. . 842,398 | nomore than others. =
Nut lock, W. GIEINer .........ceeeee... 842,647 | Send 10 cents for bound * Trestise on Modern Marine Engmes in-

Al
/ / Nut lock F. A. Cease ... 117 842,766 | yaluable to every user. Send to-day for sample leaf and Complete
W Oil burner, N. Zucke .....coooeeooeivonn 842.370 | C2t2log free.
* Ld ] Oil cake treating machine, C. F Young . 842,741 THE FERRO MACHINE & FOUNDRY Co.
Maunufactory Established 1761, Oil dispensing tank, J. E. Beurne......... 842,517 76 Wade Building, Cleveland, 0.
Lead-Colored & Slate Pencils. Rubber Bands, | Orange lake and making same, R K"‘“hh’ff 842,560 | 1,100 stock at Eastern Branch, 19 Cortlandt Streot, New York
Erasers, Inks, Penholders, Rulers, Water |Qres, concentrating, A. Schwarz 842,21 x
olors, Improved Calcdlating Rules. P{’:gll{flans: tlFff, Flticgartr;ae(:k --------- - b

34.60 Eost 534 Strect. New. York, N. Y. |Packink ot the tike. devids 'fer ‘Giteing i Vou USE GRINDSTONES ?
y Y {904, ton, T. E. Jones ......... If s we can s ou. Al sizes
Grand Prize, Highest-Award, 8t. Louis, 1004. Painting implement, F. Tuttle LTonnted and Jmmennted. alwaye
Moh keptin stock. Rememoer, we make a
tpecialtyot selecting stones feralls e
cial purpeses. Send for catalosue 1"

Paper guide, C. J. Mobns ... 2,
Paper roll holder and cutter, . McMahon 842,487

The CLEVELAND STONE CO.
2d Floor. Wilshire. Cleveland, 0.

Photographic shutter, H. A. Byers ....... 842522
Pianos, coin centrelled actuating mechan-

ism fer autepneumatic, A. J. Hebart.. 842,462
Picture and mirrer fastener, T. Gallagher.. 8
Picture mat, J. A. Thomas

Pie lifter, A. L. Long . 842,321
pr "ts Boats from Pipe: elbow, - W. .  Plecker . 812580

5 E-:-.{Illptl!ellt. Cata- Pitchferks, snow shevel attachment f .
il request Martin ....... . 842,221
Hueax Plane, E. W. Fester . 8421453
I3 =T ; Plant bex, windew, A. J. Schoenecke...... 842501
,:IEIIET._I;::; od, TI1 Planter, G. P. Fisher, . 842,642
t., KRocklord, * Planter, cern, H. F. Blair 812,755
Planting machine, cern, F. D. Cutsferth... 842.388
HIS Plow, H. A. Bebam ......cciiieiucnannnnn 842,165
I Plow, R. M. Warren .. ... 842280
842,728

Plow, S. H. Tucker ......cococeveees v
Plew sulky attachment, J. W. Turner...... 842, 438
Pneumatic centrel "system, E. J. Bring... 842,619
iHas no pum 3 e vallvest th Pneuimatlc“i‘e.s‘p.atch appa.ratus, C. F. Stod- Tsiac
piping required to supply it wi Pneumatic despateh  ap aratuscarrlerC i
water. Always ready for use. Sim- 194 2 o
plest in construction, most eficient P e 842,352 THE FRICTION DRIVE CAR

inoperation. Priceawill interest you. Pnelématlc despatch tube apparatus carrier,

. F. Stoddard ................ 842,354, 842,355 .
W. F. &Eﬂ,‘,{ishgl}g}‘”ﬂs co., Pnel.l_[masticpilespatch tube apparatus carrier, BViora1 " . Examine
Telk LS. Palmer ......iiiiiiiiii i ,419 . Ay .
1999 Rubyist. Rocklord, Il | | o atic despatch tube system, J. S. Jac- ; e , Them
= A I 6 6o 5o 6 0 0o o P oo B o oL ERIeH - - 0 842,836 J
ROTARY PUMPS AND ENGINES Pneumatic moter, T. Turner ............... 842,359 NewModels 1 | ‘ 1 iz = Carefully
’I‘helr Originand Development.—An 1m%0rtant series of | Poisons, ebtaining selutiens of bacterial, [ =] .
ers giving a historical resume of the rotary pump Bergell & Meyer .......cecceeeveanens 842,612 h‘q,"
Fl engine from 158 and illustrated with clear draw- | Pool table pocket, W. H. Houts .......... 842,550 .
mgs showing the construction of various forms Of | Portable elevater and corn husking mechan- . Chicago
pumps and engines. 388 illustrations. _Contained in ism, cembined, O. S. Ellitherp.......... 842,775 No Fixed = N
UPPLEMENTS 1109, 1114, 1111. Price 10 cents | power generater, electremagnetic, R. A. £ ~ < \ \ .7 Automobile
each. Forsaleby Munn & Co. and all newsdealers. MULIET  «.evuneenerenaannsnnnemnemneenns 842,413 Speed X 4 . e | '
—————rpr— Power plant F. YEOMAN .evueiurenrnnnannn 842,368 Any S d - Show,
B F- BARNE 4 "Preserve box epening device, Opsal & Myd- Yy Spee IntheArmory.

ELEVEN INcH scREw land ....... R AR LR R Desired 3 . 4 - - /
Preserved feed tin, J. Amtmann L, . - Price 52500 -

CUTTIN c LATHE Prin(tjers’wl%ags, machine fer finishing, C. T v Model ~G Feb.2t09

| eDSEeT  t..ii.iiiiiiiiaee i 2 ]
ggfl ffiot Y powi]%"w:i Printing attachment for paper rell helders 35-40 H. P, 4-cylinder Rutenberg Motor. Seven passenger, side entrance Tonneau. Wheel hase
cross ‘feed fand" coms and cutters, M. McMahon TSR PRP 106 inches. Lambert Patented Friction Drive Transinission, ete. Model *G" isthe Greatest Value

ound rest A strictly | Erinting machine, platen, F. Waite ..... for the Price ever offered to the automobile buying pudlic. Writefor detailed description.

Elgh rade. modern | Printing mechanism, G. W. Swift, Jr
tool. Ifsk us for print- | Printing plate, producmg a combined line

ed matter. Descriptive and halftene, Bonfils & Bradt ........ 842,297
circulars upon request. | Printing plates, meunting bleck fer, A. W
# B, F. BARNES CO. Harrison .. ...... i i iriienaenns 842,198
f Roeld ord, Ill. Printing press, gripper creaser, J. R MOI‘I’I-
1 European Branch, 149 Queen X0 6066 0 00M0000000MBB000 s JOTERIEE 500 . 842,686 0 " N
: C Victoria St., London, E. C. | Printing press ink feuntain, J. W. Kohl ... 842466 ur INew
— - = | Printing type, E. B. Oswalt .............. 842,690 |907
g Propelle%] oscillating blade or fisb tail, G.
E. e  cropeemps - TSIl o s 5o e rslersle sralle 842,278 Art Catalog
— Pretracter, bevel, P. Kelly ... .. 842.205
Pulverizer, P. L. Simpsen ..... ... 842,430
Punching machine, A. Vernet .. ... 842729
Pyremeter, Heeley & Fery ...... ... 842,314
A Rail ancher, K. A. Peer ............. .. 842,581
A new invention, paiented Augnst 7, 1906 Rail fastening apparatus. L. G. Hoon ...... 842549 '
Takes the lmﬁ of wheel casters, g teh Iéagll Jo:ng E g’olémhupte§ ---------- 313’2?2 s
. lino ) ] ail jein chwartz 0 y 1
Rail ile, Mitchell & Ford .., . 842573 Model “H.”  Price 52000

1 armn _whf };‘ i Lupun having the Rall tle and fastening, J. G Snyder, re-
=liding Furnitu “hoe upon al! your furniture. [|EEEEEET - SIS o o . O ¥

THE FAIR MFG. CO., 73 2Fifth Street, Racine, Wis. Rallway block

Automatic Water Supply

Railway bumper, . Scett
Railway gate, W. H. Myers
Most economical, reliable and efficient.
If you have running water the Niagara

25-40 H. P. 4- cylmder Rutenberg Motor, Our *‘Shaft Drive" Car, ILambert Patented Friction
Drive Transtnission, etc. Write for detailed description.
¥ Dealer Agents Wanted iu territory not already closed. WRITE US NOW.

Railway rails, electrical c e

E. Hayward .......cceccue.
Railway signal, C. J. Coleman .
Railway signal, C. W. Coleman .
Railway signal apparatus, J. W. Latta

engines will elevate 35 feet for Railway signal, electric. H. Smelser. 842,432
oach  foot-fall obtainable from Railway switeh, P. D. Hibner... 842,160
spring, brook, or river. de- Railway tie, F. V. Bicking 842,752

Railv&iray tie and fastening, metallic, A. M
TIBOT| ispslelole o BITERRESI~ o) o8 s o SEsEsl o/ o = ofs oks] s ole o)o
Railway tie, metallic, J. J. Moere .. a

Railway tie, metallic, A. J. Mueller 5
Railway track constructien, S. G. Hewe.... 842,202
Railway track drill, A. H. Handlan, Jr.... 842544

Railways, electrical apparatus for setting
EleCtrlcal Englneerlng the peints and signals en, Kettmair &

livered to any distance.
‘Write for catalogue.

Niagara Hydraulic Engine Co.
140 Nassau St., N. Y.

and Experimental Work ot Every Description ZWACK .eicciiiiiiiiiiiiiiiianianiaanne 842,673 p
. Rake. See Hay rake. 2
We have every facility for producing first-class work | Razor blade cléaner, A. F. Smith.......... 842,717 LAMRERT QW ASKIS
promptly. Our factory is equipped with modern ma- | Razer, safety. F. H. Arnold
chinery ‘throughout. Reamer, C. E. MAFtin ......ooooooineeis. THE BUCKEYE MANUFACTURING CO., Anderson, Indiana, U. S. A.
C. F. SPLITDORF Receptacles and the like, means fer sup- Blember American Moto- Car Manufacturers Associution, New York.

Engineering Dept. 17-27 Vandewater St., N. Y. City porting, Lutz & Sibley ................ 842,479
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SORE THROAT

To prove the Efficiency of

Hydrozone

to bore Throat Sufferers, I will send
One 25 Cent Bottle Free
to everyone sending me this adver-
tisement with 10 cents to pay postage
and packing. Hydrozone is a harm-
less germicide, indorsed and success-
fully used by leading physicians. Not
genuine without my 51gnature on
label. Ask for Bookleton Treatment
of Diseases. Sold by Leading Drug-
gists. Good until May 10, 1907.

Qo eladrtatt

Dept. U, 63 Prince Street, New York

An Illnstrator, Designer, Me=
chanical, Architectural or Sheet
DMetal Pattern Draftsman. You
tncur 1e obligation by writing
now for full information about
the *‘Acme Way” of teaching
by mail. At it 8 years.” State
‘which course you preter,

You can qualify at home in
sparetime to earn $256 a week.
Men like McCutcheon, Briggs, Da-
venpert, ®utcault, Kemble and othersearn $5,000 and upward a year.

We shape the course to meet your individ ual needs; develop you
to do the original work that enables artists to hold high salaried
positions ; gnarantee proficieney tolearnest students and secure
positions wben competent.

THE ACME, School of Drawing

A-378 Acme Building Kalamazoo, Mich.
Resident instructions if preferred

Any Size or Shape

Steel Towers
Any Height

The Baltimore Cooperage Co.
MANUFACTURERS

BALTIIIORE CITY, MD.
CATALOGUE GRATIS

CANVAS BOATS

Lighter, more durable than wood. Serviceable in salt water
Puncture-proof; nonsinkable; can’t tip over. A revelation in
boat construction. Can be carried by hand, or checked as bag-
gage. When not in use, fold up into a packn e, Send be. for
Catalog, 100 Engravings. KING FOLDING BOAT €O., 683
Test North Street, Kalamazoo, Mich.

$40 MOTORCYCLE

We have the largest line of New
and used Motor %eycles,l’alts and
Supplies in the country, at the
lowest prices. Every machine
guaranteed, We are the largest
#l aud onry exclusive Motorcycle
House in the world. Send for our
1907 Catalog. Repairs a specialty.

IHARRY R. GEER CO., 1015 Pine St., St. Louis, Mo.

1 9 0 6
THOMAS

AUTO-BI

’Vlodel Vo. 44, Price $145
Three Horse Power. Simplest mntorcyc]e on the
market. Agents wanted everywbere. Catalog free.
10MAS AUTO-BI CO.
1450 Niagara Street Bufialo, N. Y.

THE EUREKA CLIP —=—

=
The most useful article ever invented =
B

for the lqurpose Indiswensable to Law.
yers, itors, Students. Baunkers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25¢.
To_be had of all bouksellers. stationers
and notion dealers. or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Censelidated bafe.t]y
Pin Ceo.s Box 121, Bloomfield. N. J.

6 "ON 9ZI8

For Either Hand or Power
§ This machine is the regular hand machine sup-
plied with a power Wbase, pinion, countersha ft,
«tc., and can ke worked as an ordinary power
“machine or taken from its base for use as a
. hand machine. Length of plpe u{) te 15 in,
handled easily in small roo llustrated
catalogue—price list free,on apphcanon.
THE CURTIS & CURTIS co.,
MACHINE Ne. 75, 6 Garden St., Briperporr, Conn.
Range 264 in. R, H. New York Office, 60 Centre St.

'AUTOMOBILES

BOUGHT, SOLD AND EXCHANGED

The largest dealers and brokers in New and
Second-hand Automobiles in the world. Send
for complete bargain sheet No. 129.
TIMES SQUARE AUTOMOBILE CO.
217 West 48th Street, New York City

Receptacles with capsule and wire, closing
device for, B. P. De Medic
Resawing machine, A. Mereen

s it o oot | Wouldn't You Like to Owa This 16 Shot Repeating

posite, S. G. Howe

Rock drill, hydrocarbon, J. V. Rice, J
Rock drill’ mounting, M. Hardsocg .
Rock drilling machine, device for use With

B M. Weston ......cocceeccadececeesh 842,598
Roof for mausoleums, tombs, vaults, etc.,

C. E. Tayntor ......coeevvenrennnnnns .. 842,590
Roof structure, C. W. A. Koelkebeck
Rope fastener, J. Brown ..........c..... 8
Roving and spinning frame, W. Batten.... 842,824

Safety device or pin, H. M. Willis........ 842,600

Sail hank, M. Mansson

Sand mold flask, J. Macphail
Sandpaper holder, F. J.
Sash balance, J. N. Reiland ...
Sash fastener, H. Salisbury 0
Saw filing machine, C. J. Tatum
Saw guide, E. H. Overholt ......

Scaffold, J. V. Palmer

Scale, automatic weighing, N. Nilson,

Scale, pitless weighing, D. M. Orcutt ..... 842,418 GAME SIMPLY CANNOT GET AWAY.

Scraper, J. A. Traut .....coveeveennnnennas 842,275 Quick take-down pattern—full length 38% in., length of barrel 20 in.—weight 5% Ibs. Has that excellent
Scraper and regulator, J. H. & G. B. military bolt action—the first ever put on an American sporting rifle. HAS THE BEST SAFETY DEVICE—A
. YOUDE .....iiieeiiiiiie i 842,742 SIMPLE TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISCHARGE. HAS THE ONLY EJECTING
Screw, T. E. R. Phillips ....... ... 842,242 DEVICE THAT WILL QUICKLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE.
Screw machine, G. T. Warwick 842,282 HAS MORE UNIQUE, DESIRABLE FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has
Seal%lghlzgparatus, vacuum, Landsberger & 842,320 beautifully polished walnut stock, military butt plate, every part drop forged—lock work made of spring steel. AN

Sealing machine, envelop, W. B. Spencer.. 842:264
Seam for sewed articles, J. T. Dowdall.... 842,184
/o> 8505 0 a0000Aa00000 842,228

Seeder, R. H. Mouser,

Seeding machine, C. P.

Selling device, goods, Blish & Silzer 842,295
Separating materials, apparatus for, T.

BlassSi . R e 842,614
Sewage elevating and iischarging apparatus,

Wilson & Rigdon .................... 842,286
Sewing machine motor, R. E. Grant ...... 842,832
Sewing machine stop motion device, E. B. Sh&w‘"grom'o"

VN (T A e (s BRI e SN I 842,291 Ejeeting Shell
Sewing machine take up, W. M. Ammer-

[E Y TG B0 S0 0. o o D00 6 000 00900 - ANO0DBB600 842,161
Shade bracket, P. F. Wagner .............. 842,506
Shaft, knockdown vehicle, Ferris & Teb-

BETLER © v (N e g B e 842,309
Shafts, stuffing joint for rotary, P. Emden. 842,639
Shaving mug and brush, combined, G. A.

RONEY  tvvieivntnnnneennenneannnnonanns 842,705
Shears, J. E. Allen .. 842,292
Shears, J. C. Greenfield .................. 842,650
Sheet folding machines, perforating and reg-

istering mechanism for, C. A. Sturte-
VAN 151 -TF)- T, LI ECGEE. « - - o 5F <Gl ‘BTl e 842,721
Shirt sleeve, G. M. Edgarton 842,536
Shock loader, O. E. Nelson ... 842,417
Sign, advertising, J. J. Patterson . . 842,693
Sign, moving display, T. B. Powers. . 842 58“
Signals, apparatus for producing submarine
sound, Mundy & Gale ................. 842,327
Signaling apparatus, G. F. Atwood ....... 842,377
Signaling systems, electric block, .
B LT R S T T T C s . 842,366
Signaling system, electric block and block
section, A. J. Wilson 842,367
Signaling system, single .
Hewett .............. . 842,315
Skirt hanger, M. Beitman ...... . 842,166
Skirt marker, Schofield & Herd.. . 842713
Skirt supporter, B. F. Johnson 42,317
Smoke consuming furnace, “ B. Estes.... 842189
Snow plow, railway, N. Hill .............. 842,461
Snow scraper, O. W. Robins .............. 842,704
Sodium perborate, manufacturing, O. Lieb-
knecht ..... ... iiiiiiiiiiiiiiiiinnnnns 842,470
Solar heater, C. L. Haskell ... 842,658
Solar heater, F. M. Huntoon 842,788
Solder to can tops, machine for applying,
H. Eachus ........ciiitritrnnnnannns 842,187
Sound reproducing instruments, attachment
to horns for, O. G. RoSe .......cvuvens 842,707
Spike puller, A. Dudly, Sr. .......cvvvvenns 842,185
Spinning frame top roll clearer, J. T.
S 8 RN o T G o R OO E: o O 842,483

Spool gluing and assembling machine, I. A.
................................. 842,169

prayer and fire extinguisher, water, J.
. NOrman ...ceeveeerenneeronrecnnanns 842,689

Springs, device for retarding the rebound-

ing action of, A. C. Walling .......... 842,732
Sprinkler. See Automatic sprinkler.

Square, folding, J. Smith .............. ... 842,433
Stacker, hay, J. H. Neeb ..... .. 842,235
Stamping press, A. Zidovec 842,603
Standard, aﬂustable, J. A. McCormick.... 842330
Stay strlp, White . ...ooiiiiienann . 842 823
Steam engine, G. W. I\ing, et al......ooouee 842 465

Steam engine, compouni

Steam generator,

Scientific American

FEBRUARY 9, 1907.

L. 842,654

The squirrels and rabbits can’t get away from you when
"""""""""" N G you carry this rifle. If you miss one the first time—you have 15
eters. . . 8425578 more shots coming almost before he can move.
- 842,701 It makes a ramble in the forest a pleasure—productive of full game

842,576, 842,688

Sester ............ 842,716

Hopkins & Allen .22 Caliber Repeater

... 842,34
3 23%322 bags—and all the excitement of quick successful shots.

842,331 Description :  This is the finest and most reliable repeating rifie ever offered at the price. It shoots 22 long or
short or 22 long rifle cartridges— 16 shots for shorts and 12 for long or long rifle—and the ejector works like lightning.
You can deliver 12 or 16 shots (depending on the cartridge used) almost as quick as. you can pull the trigger. THE

EXCELLENT RIFLE FOR FIELD, FOREST OR GALLERY PRACTICE—SURE TO GIVE SURPRISING
PLEASURE TO ITS POSSESSOR.
PRICE—Safe delivery guaranteed—$7.75—IF YOUR OWN DEALER CANNOT SUPPLY YOU.

We ru.blwh tawo delightful stories—* William Tell,” the experience of an ert with his first Jwvior
Rifle,and ** My First Bafle,” by the famous marksman, Capt. Jack O’ Connell, WHICH WE WILL SEND
FREE. wrth our illustrated catalogue of rifles, revolvers ane shotguns.

HOPKINS & ALLEN ARMS CO., Dept. 138, Norwich, Conn., U. S. A.
6 City Road, Finsbury Square, London, England,

The largest mnnnlacturers of High Grade Shot Guns, Rifles and
Revolvers in the World.

Rifle? s7775

AERMOTOR CO.. CHICAGO

H. Anderson .... 842,441

Ww. Wills ....ovneenen 842,284

Steam trap, H. Sandvoss ......... ... 842,250
Steel, manufacture of, J. de Moya 90 X

Still, water, O. A. Nenninger .....
Stirrup, safety, K. Reim .........c.000uns 842,
Stock, wrick holder for use in the care of

@
'S
N
00
]
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Storehouse for grain and other material, J.

Elward ........coiiiiiiiiiiicnanns 842,538

Stove, C. L. Gohmann

Stove, Keep & Maul ..
Stovepipe, H. D. & F. L. Hart.
Straight edge, O. Messinger 00
Strainer, automatic liquidB H. Wurdack 34?.602

Suwstation protector,

Suit case, J. A. H. Vlllmow .............. 842,277
Supporting surfaces, means for securing fix-

tures to, J. H. Danver
Suspenders, C. Ludolph ..
Switeh operating mechanism, self-locking,

R.
Table, A. P. Switzer
Tailings trimmer, H.

Tank heater, C. W. Blake .
Teeth, filling, H. F. Strong
Telephone exchange system, B.
Telephone switchboard, M. V. Mehren ...... 842,410
Telephone switchboards, combined annuncia-

tor and jack for, M.
Telephone system, F. W. Dunbar .
Telephone system, H. R. Turner
Telephone system, party-line, W. W. Dean. 842,772
Telephone trunking system, W. W. Dean.. 842,178
Tent, G. M. Kirby ....
Tent, portable sick room, J. C. & A. BE.

Moore ............
Theater chair, disappearing, F. Harvey .. 842,660

cks

Thermopile, H. Die

""""" o 51208 Handsome Cover

Thill support, A. Dudly, Sr.
Thresher and cleaner, G. W.
Timepiece regulator, S.
Tinning, material for protecting sheets, etec.,
in, J. A. Kyle ....

Tire, H. J. Mondor ..
Tire, pneumatic, V. H. McDowell .. .
Tire tightener, E. E. Graves .......c...0.. 842

Tires, forming inner tubes for, A. H. Marks 842,217
Tobacco curing apparatus, J. L. Bullock... 842,171
Toilet companion, S. J. Brown ............ 842,443
Tool, combination, W. McCausland . 842,806

. 842,196

. '. 842,411

(Price 10 Cents) Lavishly Illustrated

842,528

842,384

842,168
842,357
842,778

V. Mehren........ 842,409
. 842,306

Sloan

UR Motor Boat Special, which will issue February 23,
842671 during the Motor Boat Show, will contain all that is
812048| new in this growing industry and sport. Some of the fastest

of the American and For-
eign motor boats and their
engines will be illustrated
and described. Plans and
descriptions of comfortable
cruisers and pleasure boats
for the ordinary user will
also be published. A prom-
inent feature will be an
article telling what has
been accomplished the past

Tool holder, W. Carman .......ccocee.. 842,173
Tool support, pneumatic, M. Hardsocg....
Torch, marine, P. Fuchs

Toy, W. Haverman ..... )
R N/ o 5 111 S S008I 56000 00000 00000
Toy structure, knockdown, A. Schoenhut.. 842,712
Track gage and level, L. Barceloux ....... 842,379
Traction engine, W. N. Springer ... .. 842,589

Traction engine, M. J. Hogan ... 842,786
Traction engine, W. N. Springer ... 842,840
Tree felling machine, J. O. Rollins . .. 842,249
Trolley, P. J. Wires .....cevvvueenvnnenns. 842,740

Trolley wires, catenary suspension for, G.
U SRS . SRS, 33 842,222

Trolley Wires, mechanical ear for, 4 s
.......................... 842,241
’l‘rousers cxeaser, L. W. Young . 842,743
Trowel, adjustable, P. F. Connelly ...... 842,770
Truck, merchandise conveying, F. A. Bierie 842,754
Truss, J_ SAUIL" . L .o o go e rems - « oo 842,252
Tube expander, W. H. Mathers .... .. 842,569
Tug loop, R. P. Kronke ............ .. 842,467
Tuning hammer, W. B. Ellsworth. .. 842,307
Turbine, G. Rischmuller .......... . 842,428
Turbine, elastic fluid, O. Kolb ............. 842,211

Typewriter riebon vibrating movement,
Scherer & Lindburg ................... 842,814

Typewriter spacing mechanism, C. J. Mohns 842,794
Typewriters. paper feeding mechanism for,
J. Maynard ....cceeviveiiicniiiiiinaans 842,680

year with the new type of
gliding boat for which
much was prophesied in
our last motor boat num-
ber. There will be many
novelties which will appeal
to the motor boat user, and the issue will undoubtedly reach

a large number of people interested in launches, yachts and
racing motor boats.

MUNN & COMPANY - - PUBLISHERS

SCIENTIFIC AMERICAN OFFICE
361 BROADWAY - - - - NEW YORA
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C'I'assified Advértisementé'

.

Advertising in this column 1850 cents &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.

SALE AND EXCHANGE.

WANTED.—EVERYBODY INTERESTED IN GAS
Engines to know of my patent device for perfectlubri-
cation of piston, easily attached to oilcup. No sticking
of rings. Saves oil "Saves repair. Sent on trial. T75c.
each; $2.00 for 3. For full particulars and information,
address The Anderson Co., Warren, Pa.

SET OF U. 8. PATENT OFFICE REPORTS AND
Gazettes from 1852 to 1897 for saleat a bargain. For
turther information address E. H. Evans, 181 Broad-
way, New York.

NASSAU STAMP CO., LTD, 2 PARK PLACE,
New York City, Postage stamps for advanced collec-
to1s bought and sold. All albums, catalogues and sup-
plies in stock.

PARTY WANTED with capital to investi ate and
work Goldboring and Silverboring Ledges of various
formations; assays per ton, $472 to $1323; close to rail-
road and can be worked easily. Address, Box 6, Fitz-
william Deput, N. H.

WANTED. — Some one to fluance a mnew airship.
Beats them all. $3,000 to $5,000 for an interest. Worth
millions. For particulars address P. O. Box 537, Port
Arthur, Texas.

OUR VACUUM CAP when used a few minutes each
day draws the blood to the scalp, causing free and, nor-
mal circulation, which stimulates the hair to a_new,
healthy grogth. Sent On trial under suarantee. Write
forfree particulars The Modern Vacuum Cap Co., 617
Barclay Block, Denver. Col.

FINANCING AN ENTERPRISE—Practical 500-page
book, by Francis Cooper. telling how money is secured
tor enterprises. The only successtul work on promo-
tion. Bndorsed by business men all over the country.
Two volumes, buckram binding, prepaid, $4.00. Pame
phlet and list of business books free. fionaid Press,
Rooms 30-32, 229 Broadway, New York.

1,
Ph

000 POST CARDS $6: 500-84 ; made to order from any
oto or Print with S'ouf1 im GDrl%t 03 elimé] g.g pv\'}ilillll%efd
Workmanshi uaranteed. oods deliver:

days. Rich ho%o Process Co., Dept. F,28 E. 23d St., N. Y.

THE * PNEU-WAY” of lighting gas! Ligbts Wels-
bachs without electricity from buttoa on wall! Easily
installed, ever lasting. your gas company or write
Pnemati¢c Gas Lighting Company, 150 Nassau St., N. Y.

WANTED —-THE MANUFACTURE OF SMALL
Parts. Weare experts in supplying small parts for the
most delicate iu-truments. You should get our esti-
mate before having work done. The Golden Lathe
Rep. & Mifg. Co., R. 33 Jewelers’ Building, Boston, Mass.

A FEW DOLL ARS will start a prosperous mail order
business. We furnish catalogues and everything neces-
sary. By our easy method failure .1m%os.s1b.le. Write to-
day. Milburn-Hicks Co, 718 Pen tiac Building, Chicago.

HAND AND MACHINE WOOD TURNING OF
every description; job_and contract work solicited.
Pioneer producers of Rustic Novelties. Established
1875. Barton & Spooner, Cornwall-on-Hudson. N. Y.

FOR SALE.—Established Gun Shop. _Health good.
Klowers and vegetables year around. Fish, large and
small game plentiful. Power machinery. Modern tools.
Fine trade. 10 miles to Gulf. Want' to manufacture
exclusive. C. M. Nichols, Beaumont, Texas.

EXPERT STEEPLE CLLM BER, 17 years experience,
will teach business complete. Models, iljustrated lec-
tures, practice. Or by mail. Exberience qunnecessary,
Very profitable. John F. Meighan, 311 W.114th St., N. Y

WE ARE LN POSITION to secure capital, special or
active partners for good, sound business propositions;
we have several clients on hand who will consider busi-
ness openings that will stand thorough investigation.
Sam’l ‘I'. Bondhus & Co., 97-99 Nassau St.

FOR SALE. -Portable Compressed Air House Clean-
ing Wagons and Machinery sold to responsible parties
to operate in cities of from five thousand inhabitants
upwards. Each Portable Ul eaning Plant has an earning
capacity of from $50.00 to $70.00 per day, at a cost of
about $8.00 per day. Capital required from $2,000.00 up-
wards. Stationary Resideniial Plants also from $450.00
upwards. Over (00 companies operating our system. We
are the pioneers in the business, and will prosecute all
infringers. State references. Address General Com-
Eres;ec}u Air House Cleaning Co., 4453 Olive Street, St.

ouis, Mo.

I SELL PATENTS.—Tobuyorhavingoneto sell, write
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y.

HELP WANTED.

OPPORTUNITIES describes bundreds of high-grade
tech nical positions now opeu. Sample copy free. Write
us to-day, stating age and experience. Hapgoods, 305
Broadway, N. Y.

WANTED.--A first-class machine shop foreman for
for large factory in Canada. Apply, giving references,
%xperiirenﬁe and wages required, to Foreman, Box 773,

ew York.

MEN $30-$100 W EEKL Y.—Learn Hairdressing, Mani-
curing, Chiropody, Massage, Beautifying, which pays
ten times better than any other calling. Personal and
Mail Courses. Prof. Rohrer’s Institute, 147TW. 23d St.,N.Y.

CLEARANCE SALE—R emingtons, Densmoresﬁlew-
etts, Blickensderfers, Williams, $12.00; Postals, Ham-
monds, $10; Underwoods, Olivers, $35. Orders filled or
money back. Standard Typewriter Exch., Suite 45,
231 Broadway, N. Y.

WELLINGTON Typewriter! Durable, strong, speedy.
All reliable features of standard machine. Permanent
alignment and simplicity elimmating repairs. Work al-
ways in sight. $60. Williams Mfg. Co., 335 B'dway, N. Y.

TYPEWRITER ** Bargain List’ free. Deal direct,
save agents’ commissions. Underwoods, Remingtons,
@livers, $38; others $15, 5, shipg}ei on trial. Old Re-
liable, Cemsolidated Typewriter Ex., 243 Broadway, N.Y.

TYPEWRIT KRS, — Caligraph, $5. Hammond, $10.
Raemingtan, $12. Remington two-color ribbon attach-
muent, 315, Semd for catalogue. ‘Typewriter Co.. Dept.
L, 43 3¥. L%nn Streat, New York City.

SPECIAL BARGAINS.—Remington No. 2, writing two
colors; Densmore, Hammond, Franklin $15 each, shipped
privilege of examination, Write for complete ot alig e

* Fy? Lugle Typewriter Co., Suite 11, 237 Broadway, . 7.

PATENTS FOR SALE.

.FOR SALE-Tangent Motor, Patent 819,586, a simple.
Erglh:é 32355‘ lslgged ﬁ\n linle. Foxr'fe i8 sltteam'. ga:s, air,elzc.:
. Full tmpact. multi- -

stant. IraJ. Paddock, Percival, [owa, — oor 'ver €00

NEW IDEA IN HOOKS FOR DRESSES.—Positive.
:te lw?]rtkS!P It)oets fnol: pullbor tear fabric. Dressmakers
ight. atent for sale, but trade name t i
Anna Feageaus, 3714 Elils Ave., Chicago, i be mine.

.FOR SALE—Patent for Door Latch and Lock. En-
twely new principle of construction and operation.
Will revolutionize lock business. See description, this
paper January 5. Peter Ebbeson. St. Paul, Neb.

PATENTS SOLD ON COMMISSION.~If you wish
to buy or sell a patent write for particulurs to E. L.
Bsxélgns. 72 Broad Street, Boston. Patent Sales Exclu-
sively,

STAMPS AND COINS.

1,000 FINEST O1"ALITY STAMP HINGES and price-
list free. 1,000 ull different stamps mounted and ar ang-
ed by countries, $3. 100 different U. 8. stumps, 1851-1900
for 20c. Metropolitan Stamp Co., 81 Nassau t., N. Y.

FACTORY AND MILL SUPPLIES.

PUT IN WATER WORKS at your country home. A
Caldwell Tank and Tower is the thing. Substantial,
eficient, ornamental, inexpensive and frost prnof.
Dozens near you. A.E. Woodruf), of Mt. Carmel, onn.,
says: *My outfit has been in use eleven years with-
out any cxpenpe.?  Write for Water Works Cata~
loynie and Price List. W. B. Caldwell Co., Station
1¥%, Louisville, Ky.

SITUATIONS WANTED.
DRAUGHTSMAN—MECHANICAL, GRADUATED

from the Technical School of Stockholm, Sweden, seeks

gositiou. xVith practi(;e in the electricéil am}l autoltiuo-
ile branch. Not up in language, but good worker.
Address B, care of Dr. Borgs om, 155 E. 48th St., N. Y.

MACHINERY FOR SALE.

REMOVED to larger quarters, we offer our large
stock of new and second-hand machinery; also boilers,
engines, dynamos, motors, materials and supples.
Liberty Machinery Mart, 153 West Street, New York.

FOUNTAIN PENS.

YOU BLOW IT 10 F1LL (T,—The Crocker Fountaln
Pen. You blow it to empty it. You tlow it to clean it.
You don’t blow it to sell it. Get catalogue. 8. C. Crocker
Pen Co., 79 Nassau Street, New York City.

PHOTOGRAPHY.

ALL THAT’S GOOD 1IN PHOTOGRA PHS -For pub-
lication or private orders. Developing, printing private
orders. Spooner & Wells, Ine., 481 Broadway, cor. 65th
8t., New York. Tel.3472Col.

BLUE PRINT PAPER. - The finest made. Obrig
Quality stands back of it. 4x5, 16c: 5x7, 28c.; 8x10, 55¢.,
each 2'doz, Postage add 3, 4 nnd i, Uther stzes in pro-
portion. Perroll,42in. oy 1) yds., 220  mend for lists
of photographic supplies. For full partienlurs address
Obrig Camera Co., 147 Fulton Street, Ni:w York.

WE PHOTOGRAPH any thing, any where, any time,
Building, Paintings. Plans, Models, Machinerv, Estates.
ete. Illustrations for Advertisers. The General Photo-
graphing Co.,1215 B'way, Daly’s Theatre Bldg., N.Y. City

BOOKS AND MAGAZINES.

DEEP BREATHING—How, When and Where. A 6 -

!l)ﬁl%g lllltl:stxaggge ggoé( on thés vi]t{al subjeﬁt: §n7 receipt 0{

. . von Boeckmann, . i8t0!
Building, 500 Fifth Avenue, New York. %0, Bris

THE POCKET LAWYER.—A handy, practical re-
ference book containing all needed information on legal
subjects,Banking. Labor Legislation, Ete. Price 10 cts,
Postage prepaid. Landsberg Bros., 96 Fulton St., N. Y.

BOATS AND LAUNCHES.

HIGH-GRADE MOTOR-BOATSatlow prices. Buy
directfrom the manufacturer, Write to-day for.cata-
logue of *Racine ” Motor, Sail and Row Boats. Racine
Boat Co., 110 St. Paul Ave., Racine, Wis.

GAS-LIGHTING APPLIANCES.

“*SIMPLIQUE" ELECTRIC GAS LIGHTER. Simple;
Economica

battery 50c. Wum. Roche, 388'Clerk St., Jersey City, N.J.

EDUCATIONAL.

MONEY IN DRAWING.—AMBITIOU8 MEN AND
Women send for my booklet “ A New Dodr to Success.”
Full year’s practical art instruction for $30. Grant H.
Hamilton Studio, 1441 Flatiron Building, N. Y.

ASTRONOMY.

STARS AND PLANETS—learn to know them at &
lance! Astronomy in simplest and most fascinating
orm. The _If._t_:vrﬂmm.il Planisph ere shows clearly prin-
cipal stars visible a (ur in year. Simple, hinily, ree
liable. Only 83c. T. Whitluker, Publisher, 123 ﬂible
House. New York.

SCHOOLS AND COLLEGES.

CHAUFFEUR S8CHOOL.—The E. R. Thomas Motor
Co. has furmished chassis, motors, transmission, mage
netos, ciils and full equipment, which will be disassem-
bled, reassembled and tested by students, affording
fullest facilities for thorough and practical work
ggé%?e&eeklsq’ecguése, ontly E]fthge% snuderﬁs, rice $35.00.

3 Xt class starts Februar; i L d.
Clark, 1206 Niaxara St., Buffalo, N. Y. v rite I.J

 PATENT Lawsand Office Practice.—Thoroughly prac-
tical course by mail for attorneys and inventors. Free
specimen ]Jail’.s and formation. Cor. School of Patent
w, Dept. A, 1853 Mintwood Place, Washington, D. C.

Typewriting and other key operated ma-

chines, key action for, J. T. Schaaff.... 842,586
’l‘ypewr;t;ug machine, W. Fraser ...... ... 842,396
Typewrl.tmg machine, B. C. Stickney . 842434
Typewr}ting machine, J. Felbel ..... . 842,451
Typewriting machine tabulating d .

" . Mehns ............... 842,797
Typewriting machines, device for locking

the key levers in, C. J. Mohns ......... 842,796
Undershirt, W. S, Mills .................. 842,224
Vaccmg matter, apparatus for

solid, H. Deperdussin ................ 842,631
Valve, air vent, E. P. Allen 842,606
Yalve, automatic, C. A. Dunham 842,637
Valve, automatically closing, T. H. Walker. 842,279
Valve control and reverse mechanism, J.

W, Slater t.uiiiiititnrnennrninnennnns 842,817
Valve, cut off, I. P. Doolittle . . 842,183
Valve, drain, L. J. Ashworth... 842,376
Valve, float, F. W. Axtell .........cc0uun. 42,513
Valve mechanism, pneumatic, B. Aikman.. 842,160
Valve, throttle, M. F. Cox .... . 842,448
Vegetable cutter, J. Neukirch 842,236
Vehicle, G. E. Murrell 842,804
Vehicle body, J. D. Artz 842,511
Vehicle brake, J. B. Howerton 842,203
Vehicle brake, G. S. Tebbetts ..... 842,271
Vehicle brake, W. K. Ashinhurst . 842,512
Vehicle, motor, E. Sheer ......... 242260
Vehicle top support, H. Carrow . . 842523
Vehicle wheel, J O’Daniel . ." 842,488
Vehicle wheel, J. C. Rutherford .......... 842,709
Vehicles, means for operating meter, C. J.

Celeman .........eiiiiiiiiiniiiiiiain. 842 827
Veud}ng apparatus, A. E. Harrison ...... 842,783
Vend}ng machine, fluid, J. A. Keyes. 2,207
Ventilator, C. E. Erby ........... . 842,308
Vessel unloading apparatus, marine 3

................................ & 842,338

................................ 842.218

.......... 842,216

.................................. 842.699

. 842,718

Wagon, dump, R. H. MacClernan 842,480
Wagon jack for portable grain dumps and

elevators, E. H. & H. V. Schroeder.... 842,714
Wagon, sanitary dump, F. G. Wiselogel.... 842,365
Wagon, sprinkling. C. M. Haeske .......... 842,543
Waist holder and skirt supporter, Sebring

& Graham ... ... iiiiiiiiiiiei .. 842,347
Walls, constructing r

BOD &t iiiiiiaii i it e e, 842,562
Wasbpoard, J. Sargent ....... . 842,341

¥hing machine, W. M. Dight 8423056
Watchcase center, A. Bavier ....... 242516
Water alarm, electric, A. Johnson 842,554
Water closet floor connection, E. G. Wat-

TOUS & vvetienestnovnsensseoanenenennnnn 842,363
Water cooler, J, Greyer ..v...eveeeece.... 842,312

« |. Household necessity where £as is used. ;
Fits any standard dry battery. By mail $1.06. Without |

The Varnish that lasts longest

Made by Murphy Varnish Company.

. l '"?

(1} 1] R
THE Draughting Instrument
— comﬁnes%ompass, Pro-
tragtor, Rule, Square, etc., alésnjone, and you can cal
i in'your ’vess% poci:eh ' Made of ,apeciaY xade of l:z‘
luminum, Send foritnow. You neelit. Money
returned if you aren’t pleased.

READY MANUFALTUKING COMPANY
601 Livingston Bldg., Rochester,N.Y.

- L —— 1{ w -
‘* Success ”’ Automobile, $250 nderwood. hus
by Practical, durable, economical and Al
absolutely safe, A light, strong, Standard Capital
lll steel-tired Auto- buegy. T ter
Suitable for cisty or ypewviter Pillar
F ountry use, eed
i :] n 4y0to %%Oz?il;e}a o The Surbase
our, Our ode -
l has an extra powerful Machime: : and. Base
engine, patent ball- Yow i .

. 23’3?“% ;:]l;%e}ls;l“ 1%1;33, | Constitute
tires $25extra.  Write for descriptive literature, Wail _ i The Pedestal
$‘Success’ Auto-Buggy Mfg. Cos St. Louis, Mo. Eventuall_y | of Underwood

Guy H Inarviduality
WIRELESS TELEGRAPHY.—ITS PRO-| \_J L ]

gressand Present Condi tion are well discussed in SCIEN-
TIFIC AMERICAN SUPPLE,

13
13
Co.,

Wizard Repeating

LIQUID PISTOL

Will stop the most vicious dog (or
man) without permanent injury. Per. ¥
fectly safe to carcy without danger of o
leakage. Fires nmi recharges by pulling the trigger. Loads & 5
from any liquid, No cartridges required. Over § shots in ove ™
loading,” Alldealers, or by mail, 50¢. Rubber-covered holster, d¢. extra

gﬂg }{i‘i?li’ 1359, 13
361 Broadway, New York City. and all newsdealers.

s 1425, 1426, 14%’7.
1381, 13%7-1&3' 8
Price 10 cents each, by mail. Munn &

MENT
i

. M.
e
, Eakhi

«eW YORK~
WANYWHERE.

e =R wWOOD
U~NBSSEWRITERG

- .
Temingigie, 220 60 14
to $30. We rent all makes $300

Send quiek

Cata ogue and save b
Rockwell-Barnes Co., 1869 Baldw

On a Typewriter
Qur Big Annual Cleur-
ance Sate now in —astounding Bargains in
Slightly-used Tywewriters —been operated just

enough to put thkem in perfect runn order. fOI' Bronze Inscription Tablets,

‘month and up.
sale is on for free Bargain

mwncy,  Write tedsy
in Bidg.. Chicago, Nil.

L.

ALBERT RUSSELL & SONS
Woadland Bronze Works Dept.

HEADQUARTERS

Signs,

Better than new—Shipped on a}l)’u'o 1_for gx—
Soreelt 450 vrand ,,;‘,,‘v"j‘i's~ ¢ gelivir]  Bank Work, and Ornamental Brass
e e Glleeoissio|  Work of all kinds. Designs furnished

Co.

Newburyport, Mass.

"

R,

—
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YOU NEED IT!

Modern  Gas-Engings

AND

Producer-Gas  Plants

By R. E. MATHOT, M.E.

Bound in Cloth
Price $2.50, Postpaid

314 Pages

152 Illustrations

A Practical Guide for the Gas-Eugine Designer and User.

A book that tells how to construct, select, buy, install, operate,

and maintain a gas-engine.

No cumbrous mathematics : just plain words and clear drawings.
The only book that thoroughly discusses producer-gas, the com-
Every important pressure and suction
Practical suggestions are

ing fizel for gas-engines.

producer is described and illustrated.

given to aid in the designing and installing of producer-gas plants.
Write for descriptive circular and table of contents.

Py
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MUNN & COMPANY, Publishers

361 Broadway, New York




Saving
Energy

means much in these
strenuous days. That
is why

Telephone

Service
is so helpful in both
home aniofﬁce.

NEW YORK TELEPHONE CO.
15 Dey Street.

Home Made
Experimental Apparatus

The following articles, published in the Scien-
tific American Supplement, describe in clear,
simple English, without the aid of mathematics,
and with the help of lucid drawings, the con-
struction of useful scientific instruments. It
will be found, in most cases, that elaborate tools
are not required.

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

AN ELECTRIC CHIME AND HOW IT MAY
BE CONSTRUCTED AT HOME, is described in
Scien tific American Supplement 1566.

THE CONSTRUCTION OF AN ELECTRIC
THERMOSTAT is explained in Scientific Ameri-
can Supplement 1566.

HOW TO MAKE A 100-MILE WIRELESS
TELEGRAPH OUTFIT is told by A. Frederick
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 can
make it.

A %-H.-P. ALTERNATING CURRENT DY-
NAMO. Scientific American Supplemcnt 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 subject 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
hydraulic tournique, an aspirator, and intermit-
tent siphon; to demonstrate the ascent of liquids
in exhaustive tubes; to illustrate the phenomena
of the bursting bladder and of the expansive
f05r803c of gases. Scientific American Supplement
1583.

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 pair 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 ex lained, with the belp eof 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 MAKING 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 1546.

THE CONSTRUCTION OF AN EDDY KITE.
Scientific American Supplement 1555.

THE DEMAGNETIZATION OF A WATCH is
thoroughly 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,
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
ils explained in Scientific American Supplement

in Scientific

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. Full 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 thoroughly de-
scribed in Scientific American 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,

Each number of the Scientific American Sup-
plement costs 10 cents by mail.

Order from your newsdealer or from
MUNN & CO.,, = 361 Broadway, New York
\

Scientific American

FEBRUARY ©, 1007.

Water motor, L. €. Lewis ................ 842,406
Water purlﬁers, chemical solution elevator
for use in, J. Bowey, Jr. ............. 842,518

Water supply and purification system, G.

Preiffer; TR ...covooe feresrrsnasnnnns
‘Water tube boiler, H. Del Mar ..
Weather strip, W. U. G. Shaw .
Weaving machine, S. Toyoda ....
Weed cutter, @. @. Petty ........
Weighing machine, G. ‘oepner
Weighing machine, power driven, G. Hoep-

NV R G S S OB 0 00 0 OG0 ob SO 842,664
Weight, apparatus for electrically indicat-
ing, C. RUSBO .....covvinvivnnncnnnsns 842,339
Wheel. See Vehicle wheel
Wheel, J. S. Miller .........cciieuievenn.. 842,485
Window, automatically closing, H. F. Zah-
................................... 842,369
Wmdow operating mechanism, multiple, A.
............................... 842,838
Window screen, adjustable, W.
TIPSY et M., T Xeks Xesilaie oL« - = EREEL 842,243

Wire cloth fabric, M. W. Floto .... o
Wire connectmg dev1ce, L. Morgan . .. 842325
Wire grip, H. T. McClean ......... .. 842,329
Wire tucker, L. Morgan ...........oceee.. 842, 326
Wood ﬁllmg composition, J. R. Fltzgerald 842,190
Yoke attachment, neck, . Luse ....... 842,791
D. Nelson oo

. 842,310

Yoke attachment neck D. 842809
DESIGNS.
Badge, F. Eberle ........ciiivivinnnnnnnnns 38,428
Bottle, W. C. Pressing .......... 38,430
Cabinet, bedroom, J. C. Flynn ... 38,437
Fabrie, cloth, O. C. Grinnell, Jr... 38,438
Lamp, O. Helfft ............. 38,432
Lamp, gas, R. W. Zierlein ............... 3843
Lamp, incandescent, O. Helfft ....... 38,433, 38,434
ShoeStsicraper and cleaner, AL M. & S
iles .........

Vehicle bedy, motor
Watch feb, W. C. Rus

TRADE MARKS.

Ale, Cenway Bres. Brewing & Malting Co..
Anesthetic, local, Dr. Bloch ............
Automob)les, Cie’ de UIndustrie Elect

Mechanique .......c.ceveviivnniiirennnns
Automobiles and parts thereof, except rub-

ber tires, Societe Lorraine des Anciens

Etablissements de Dietrich & Cie. de

Luneville .....iuiiiiiiiiiiniinnnnnanns €0,089
Baking powder, bicarbonate of soda, etc.,

E. R. Durkee & Co. ......cvvvveunnnns 60,190
Beer, Actlengesellschaft Paulonerbrau (zu

Salvatorkeller) ................. 221 60,222
Bitters, appetizers, and blood puriﬁers,

Van Hecke ......coviviiinninnnennenns 60,182
Bleaching compounds, A. Castaing ......... 60,225
Bottles, flasks, and laboratory glassware,

graduated testing, C. Wagner
Brandy, apricot, J. Bigourdan
Brass rods, Plume & Atwood Mfg. Co 60,
Brushes, certain, James E. Blake Company. 60 151
Bun%s, United States Bung Manufacturing

I‘)scher Manfg Co

Bunion protectors,

Butter, T. L. Brundage Co. ..........
Calcimine, Rexora Manufacturing Co........
(‘anréed vegetables, New Holstein Canning
.................................... ,077
Castmgs, powder for use in making, F. W.
VeISSIMANN  ...vvitnrnrnnnrinronnnonenns 60,094
Cement, Portland, A. Blumenthal ......... 60,060
Chocolate and cocoa, “‘Sarotti’”” Chokoladen-

& Cacao-Industrie, Aktiengesellschaft... 60,085
Cigarettes, Butler-Butler .................. 60,125
Cigars, Castaneda (Havana) Cigar Factories,

60,126, 60,127
Cigars, Cuesta, Rey & Co. .....vvvvvvnvnnn. ,14.
Cigars, I. Lewis ............. 60,152
Cigars and stogies, I. Lewis ....... ,13;
Cleansing compound, W. B. Hodge 60,069
Coal, Yankee Fuel Co. .........ccviivnnnnn 60,147
Coal, compound for the treatment of, Kole-
saver Mfg. CO. ......cciveviinnnennnens 60,199

Coffee, R. W. Welr & Co. ..
Coffee, Levering Coffee Co.

Coke, Pittsburgh Gas & Coke Co............ 6 ,1'39
Compounds for the extermination of mos-
quitos, A. E. Nienstadt ............... 60,170

Confectionery, certain, Morton, Nickum & Co. 60,107

Cooking by retained heat, apparatus for,
A% B.gNorth ......... 9000 . Tl - - 60,201
Cordial, Societe Anonyme de 1la Distillerie
de la Liqueur Benedictine de I Abbaye
de Fecamp ...ivvveiinieaniearonnananns ,241
Cordials and liquor essences, P. Dempsey &
.................................... 60,247
Corn starch Fisher Mfg Col Lol ik e 0,06
Cotton and worsted piece goods, Farr Al- .
Cotton dress goods and linings, bolted, J.
................................. 0,133

Crayons, school
. Hoyt
Creme de menthe.

stokerij

Amsterdamsche Likeur-
“'T Lootsje’’ der Erven Lucas

Bols 60,245
Dentures to hold fast to the mouth, powder
which. causes artificial, R. M. Prather 60,112

Digestive compound, liquid, J. 'T. Milliken.. 60,167
Earthenware closet bowls, urinals, basins,

and sinks, Camden Pottery Co. ........ 60,187
Edge tools, certain, James Swan Co 1

Eggs, T. L. Brundage Co.
Electrical apparatus and devices, certain, F.

Raymond ....ow Jopp FOET oG S TR 0,083
Electricai apparatus, certain, Chloride of Sil-

ver Dry Cell Battery Co.......covvvnnn. ,128
Eye wash or tonic, Eye Rex Co. .......... 60,162
Fabric for protection against insects, open

mesh, I. E. Palmer .........ccovvvuunnn 60,136
Fancy goods, furnishings, and notions, cer-

tain, Meyer, Martin & Co. ............. 60.135
Tlour, wheat, B. J. Rothwell .............. 60,084
Flour, Wheat Moseley & Motley Milling Co. €0,108
Flour, Wheat Regina Flour Mill Co..60,113, 60114
Flour, Wheat Sheilabarger Mill & Elevator

Co. M [ “seanyees R o 60,115, 60,116
Flour, wheat, Sprague, Warner & Co........ 60.239
Food for yeung chickens, pigeons, and caged

birds, L. Harding ............cco... 60,068
Food products, certain, Schnull & Co. ...... €0,087
Food, stock and poultry, J. W. Anderson.. 60,058
Foods, certain cereal, H-O (Hernby’s Oat-

mMeEAL) GOF - .ooofhoh e oo s o SRR ,067
Foods, certain sea, Schnull and Co. ........ 60,088
Foods, prepared cereal breakfast, Hygienic

FOool GO, .ovivriniiinninrnnnsnensnnnnnn ,101
Fruit, dried, Castle Brothers ............... 60,096
Furniture and upholstery, certain, E. Hub-

o 0 T T 0,196
Gas testing gages, mercury, Beekman Sani-

tary Specialty Ce. .........cc0iiieiinn
Gin, Paducah Distilleries Ce. ........
Glassware, certain, Gillinder & Sons.
Gloves, leather, Miley Co. ............
Gum, chewing, J. F. Valentino ............
Guns, pistols, revolvers, and rifles,

Remington Arms Co. .......ccoveveinnn
Horns, amplifying, Tea Tray Company of

Newark, New Jerse
Hose supporters, M. L. Margolish .

Hosiery, K.- Schlatter ..............c...c00e.
Husking devices, certain, Defiance Tick Mit-
ten®™Coy ..oovvuen SO - . ol - ol ,061
Incandescent mantles and burners, Welsbach o
.................................... X

Incubators and brooders, R. F. Neubert.... 60,110
Jacks, ratchet, screw, and track, A.
NOTton ....eieiiiiiiiiiiiinnenannnnnnan
Jewel stone, C. W. Fuller
Journal, illustrated monthly,
lishing* Co.
IKummel or cordial, J. A. Gilka .
Lamp and lantern globes, R. E. Dietz C
60,172, 60,173

Lamps, incandescent, General Incandescent

Lamp €. vvvvivneniiainsannsenonass . 60,163
Lead, pure Whlte, Eagle White Lead Co.... 60,062
Lockets, brooches, and badges, Cyclists’ Tour-

ing Club .......coiiiviinnnnns . 60,226
Malt extract, Fred Krug Brewing Co. 60,212
Magazine er periedical, F. O. Balch ...... . 60,184

Medical cempound fer a scalp cleaner, dan-
druff cure, and hair vigor, N. Edmonds. 60,227
Medicinal preparation, J. T. Milliken ...... 60,165

e e—————
Cadillac—Model H

Where Dependability and Economy Meet
These are the great foundation stones of Cadillac
success—unfailing reliability under all sorts of service;
cost of maintenance so low as to he almost incredible.
In the magnificent line ot Cadillics for 1907 these
qualitiesare more manifest than ever before. The Model
Hhasproven itself the four-cylinder triumph of the year.

From motor to muffler this machine is an example
of simple construction, of finish really super-fine, of
accuracy not surpassed in any other mechanical
creation—all of which are more pronounced because

of the wonderful factory facilities and system that
stand behind the

superiorities of Model H are so
numerous that to select features deserving special
emphasis is dificult. Those of prime importance are
remarkable ease of control and smoothness of riding,
whatever the road conditions. The car is practically
noiseless in operation; perfect balance of action re-
moves all vibration. The enormous power is so
positively applied that whether for speeding or hill
climbing Model H is there with energy to spare.
The body possesses lines of beauty and grace and
reflects style unmistakable.

Y our dealer will gladly give you a demonstration.
Model I1—80 k.. Four-eylinder Touring Car; $2,500. (Deseribed In Catslog IT-N)
Madel 6=20 h.p. Four-)linder Touring tar; $2,000, (Deseribed in Catalogti-N)
Nadel X—t0) h.p. Four passenger ears 3930 (Beseritied In Catalog 0-K
Muodel K =10h.p. Kunabout 3 ENOO. (Deserited in Cialog M-N;

All prices F. 0. K. Deirolt—Lanips not ineluded.
Send for special Catalog of car tn winclh you areintevested,
as above designated.

CADILLAC NOTOR CAR CO., Detroit, Nich,
Member Asso. Licensed Awto, M [rs,

| P . A

avava Just Published "a¥aa

By T. BYARD COLLINS

12Zmo, 374 pages, 106 illustrations, cloth, price $2.00

HIS new and authoritative work deals with the
subject in a scientific way and from a new view-
point. Dr. Collins has devoted his lifetime to the

study of changing economic agricultural conditions.
‘“ Back to the soil ” was never a more attractive proposi-
tion and never so worthy of being heeded as during these
opening years of the twentieth century. Farm life to-day
offers more inducements than at any previous period in
the world’s history, and it is calling millions from the
desk. The reason for this is not at first obvious, and for
this reason Dr. Collins has prepared the present work,
which demonstrates conclusively the debt which agricul-
ture owes to modern science and the painstaking govern-
ment and State officials. Much of the drudgery of the old
farm life has been done away with by the use of improved
methods, improved stock and varieties. All this tends to
create wealth by increased value of the product and de-
creased cost of production. Irrigation, the new fertiliza-
tion, the new transportation, the new creatiens, tlie new
machinery, all come in for a share of attention. The
illustratic.is are of special value, and are unique. All who
are in ‘.ny way interested in agriculture should obtain a
copy ¢« this most timely addition to the literature of agri-
culture. A full table of contents, as well as sample illus-
trations, will be sent on application.

MUNN & CO.,

Publishers of
‘“Nelentific Amevican,”

361 Broadway, New York

The New Agriculture

4
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A Popular

FLGIN

FEvery watch movement bearing
the name ELGIN is the best move-
ment of its kind made.

There are varying grades of
ELGIN movements—the values of
which are fixed by the number
of jewels and the quality of materials
used in construction.

. The movement which meets the
great demand for a popular-priced
watch is the famous G. M.
WHEELER movement, a name al-
most as great as ELGIN itself.

This movement can now be had in
the popular sizes, for men’s and boys’
use, and in the models so much de-
sired. Ask your dealer.

ELCIN NATIONAL WATCH CO.,
Elgin, HI.

Let Us Arrange a Month's Test of

5
for Your Automohlle
Pay Us Nothing If Not Satisfied

Simply write us a p-stal and
say you want te try Prest-@-
Lite, and we’ll have ene eof
our 400 statiens put a tank en
for you ; cennect it, and have
your lights geing in five
minutes.

Th. n, after yeu have uscd
it for 30 nights, if yeu want
to keep it, deso. If not, we'll
take | tnnhuﬁ refund every
penny yeu have paid us and
you ewe us nething fer the
gas yeu have durned during
the test. We de this to prove
to yeu that Prest-@-Lite is the
only satisfactory system fer
lighting  yeur autemebile—
that it is the steadiest. clean-
est, brightest light, that it

saves all the anneying pre-
liminary fixing of the eut-of-
. date carbide bex, as well as
eliminates the exasperating
: Wut unaveidable tr-uh?es that
sccur just after you think the
old system is geing te werk
right.
eur tank is empty we exchange it fera full ene in ene-

When
quarter tKe time it takes'te dig euta caked- -up bex-—fill it with car-

dide—fill a tanl with water and perfermi a hairpin operatien upen
these finicky little drip pipes so they’ll sverk—aud then it’s tex to
ene they werk enly 10 minutes,

Why, Mr. Metorist, after a menth’s trial ef the easy Prest-@-
Lite system yeu’ll wender why yeu didn’t have it en yeur cara
year age.

Try it—preve it—it will net cest yen a penny if it deesn’t cen-
vmce you thut it is invalnable. Leok en any geed car yeu see—
there will be a Prest-@-Lite tank en the running beard. at’s our
best testimenial.

‘Write us te-da.y—try it en your car.

The Prest-O-Lite Co.
Dept. 7.7, 18-24 So. East St., Indianapolis, Ind.

THE “LEADER.”

; 15 H.P. Gasolene Auto-Marine Engme

Peautifully Finished. Accu-
Light, Streng, Reliable, and
. Neiseless in_eperation. Suitable for Jaunches
frem 15 t0 19 feet in length. Price cemplete,
$75 net, no disceunt. Thereughly guaranteed.
Perfect Speed Centrol. Complete desc“puve Cata-
log upon application. Manutactured by

CLAUDE SINTZ,

Built like a watch.
rately Censtructed.

60 YEARS"
EXPERIENCE

TRADE NARKS
DesiGnNs
COPVRIGHTS &C.

Anyone sending a sket ch and descrigtiou may
qulckg ascertain our opinion free whether an
invention i probably patentable. Communica-
tionsstrictlyconfidential. HANDBOOK on Patents
gent free. @ldest aﬁency for securingpu ents,

Patents taken tbrough Munn & Co. ocolve

gpecial notice, without charge, in the

Scientific American, '

A handsomely illustrated weekly. Largest cir-
culation of any smentlﬂc journal, Terms, $3 a
year ; four onths, $1. Sold byall newsdealers,

MUNN 8 co 361Broadway, Newn.%!'

Branch Office. 626 F' Bt.. Wasbington,

282 S. Front St., Grand Rapids, Mich.

Medlune fer certain named diseases, F. S ‘
AlKer o i i i e 60,207
Medicines as a preventive ef appendicitis, W. !
M Reynelds ..........ciiviiiinrnnanns 60,240 |
Medicines, certain, Chamberlain Medicine Co. €0,188
Newspaper, R. Block .......civivviininienns . 60,158
Newspaper, weekly, Natienal Tribune Ce... 60,168:
®il, medicinal, C. D. Tilly ................. 60,178
®ils and lubricants, certain, Wm. C. Reb-

insen & Sen Co. . 60,120
@iled waterpreef garments, Maryland

Clothing Ce. ......civiiiiiniiriinrnnnns 60,072
Overalls, bleuses, ceats, vests, and treusers, !

@shkesh Clething Manufacturmg Co. . 60,082
[ ®@verceats and suits, Wm. H, Richar n

GO e 60,121
Paper bexes feor ]ewelry, Mermed, Jaccard

King Jewelty Ce. ..........covvvunn 60.210

Paper, carben and chemical, E. Hassinger.. 60,192
Paper, drawing and tracing, Technical Sup-

PIy CO. v i i e, 60,176 .
Paper manufactures, certain, Tengwall Co.. 60,177
Paper manufactures, certain, Dameren-Pier-

sen Co. L. e 60,189
Paper, writing, H. Lindenmeyer & Sens. . 60,164

. Paste, adhesive, Celledin Manufacturing .. 60,097
Pharmaceutical preparatien, certain, F. A.

. Vegel ... . e 60.2:42
Pianes, Starr Piane Co. ..........c.0vvunnn 60,204
Pianos, mandolius, guitars, banjes,

vielins, C. J. Heppe & Sen....... 6 60,235
Pills, purgative, E. Demeurgues ......... . 60,160
Plasters, poreus, Allceck Manufacturing 60,183
Pecket beeks, Ritter Bres. ................ 60,174
Percelain, steneware, and earthenware, in-

cluding jasper, Jesiah Wedgweed &

I LT T 60,198
Perter, Standard Brewery Cempany ef Bal-

timere City .......iiiiiiiiiiinnnnnanns 60,219
Pewder, face, Charles A. Stevens & Bres... 60,159
Pewder, teilet, E. French ................ 60,228

. Precieus metal ware, selid and

i ican Seda Feuntain Ce. ...... 60,244
Preparation % the féet. W. L. ge 60,161

: Pruning sheats and  knives, hedge shears,

grass heeks, and scythes, H. Hessen-

bruch ... .. il 60,100
Pumps, water, F. E. Myers & Br . 60,109
Tuzzles, H A, Weed ...........ciiiviinnnn 60,154 -
Railway cequipment, certain, Railway Steel- !

Spring Co. vt i s 60,141
Razers, butcher, kitchen, and shee Kknives,

Bisen Mg, Co. vouurvrrrrrernneeenneenn 60,122 |
Razers, knives, and steels, Natienal Cutlery X

GO e e 60,076
Remeiv fer barber’s itch, eczema, seres, etc.,

Syce Tina Co. v.vvvviininiiiinnnennens 60,175
Remedy feor heaves, A. Hercer . . 60,193

lRemeiy for various diseases e .

E. Turpin ............ . 60,179

_R]bbons, E & H. Levy . 60,070

i Rubber beets and shees, 60,194
Salt cakes, D. H. Beyea 60,156
Salves, T. F. Maguire ...........ccocuuvivnns 60,200
Sedative cempeund, liquid, J. T. Milliken.. 60,166
Sewing machines and attachments, New Heme

Sewing Machine Ce. .......... 60,078 to 60,080
Shade cleth, C. W. Breneman ............. 60,124
Shellac and varnishes, Palmer-Price Ce.,

60,137, 60,138

Shees, men’s leather, Gelden State Shee Ce. 60,232
Sifter, ash, M. Freese ................... 60,066
Silk piece geeds, Valentine & Bentley Silk

............. . 60,001

Smallpox preventive, J. T. White 60,209
Seap, perfumed, A. & F. Pears .. 60,057
Soap, shaving, J. T. Rebertsen Ce.. .. 60153
Steel, Tayler Iren and Steel Ce. . 60,144
Steel, toel, J. A. Crewley ............cvvunn 60,130
Steves and pertable evens, heating, Nevelty

Manufacturing Ce. 60,081
Steves, heating and 5

Hardware Ce. ......cvvvvniinenenninanns 60,065
Syrup fer beverages, Mergan-Lyens Vinegar

0 e e e e 60,237
Talking and picture displaying machines, !

cein eperated, L. P. Valiquet 60,181 |

Tea, Levering Ceffee e e . 60,105
Tea, R. W. Weir & Ce. .......covvvnnn 60,119

biended, New Orleans Import Co.

Threads and yarn, linen, cetten, and ,
H. Fawecett .................. . 60,098
. 60,090
60,208
60,185
Tenics, alterative and recenstructive, Seuth-
ern Pharmacal & Chemical Ce.......... 60,203
Toeth and meuth washes, C. @®. Santos.. 60,202
Teeth backing, I. Stern ...........c..ovun. 69,143
Teeth paste, pewder, and wash,
Werthen Ce. 60,171
Tey bears, B. Goldenwerg 60,14
Turpentine sulbstitute, Turpentine Junier Co. €0,145
Typewriter ribbens and carben paper, Men-
arch Typewriter Ce. ........covvvinvnns 60,168
Valves, William Pewell Ce. 60,146
Varnish, japan, driers, and
Varnish Ce. ......... 60,123
Varnish stains, J. Lucas & Ce............... 60,071
Vasemeter, cardiac, respira and meta-
belic stimulant, Jehn Wyeth and Brether 60,197
: Vegetable products certain, M. G. Black. 60.186
Washing er seap pewder, N. K. Fairbank
[ 60,074
Wabhmg pewders, N. K. Fairbank C 60,075
SvVateh springs, C. Rebert 60,238
; Wheat, ceoked flaked, ‘‘Ferce’” Feed Co.... 60.099
Whisky, Charles Dennehy & Ce . 60,211
|Wmsky, Garrett-Williams Ce. 60,213
iWhisk\", Gee. Bieler Sens Ce.. , 60,215
IWhlsk, A, L. Lewin .ooviinniniineennen. 69,216
. Whisky, Maryland Distilling Cempany of Bal-
! tlmore City 60,217
| Whisky, J. H. Fnedenwald & Ce.. 60,229
Whlaky Gettschalk Cempany of B
‘ ................................... 60,233
IWhlskv J. MeGlinn ......iiiiiiiiiiiiie 60,236
Whisky, Wm. Bergenthal .. 60243
'me grape juice. D. C. Brignele 60,224 |
Weod and metal cleaning and pelishing
| preparafion. @ C. Hassler ............ 60,150
Yeaat H. BendixX ........ciiiiiininnnnnnnns 60,059
LABELS. I
‘‘Alaga,’ fer syrup, Alabama-Geergia Syrup
T 13,332
‘‘Baume Analgesique Bengue,”” fer prepri-
| etary medicine, T. Seltzer .............. 13,3356
| “Judge Gayner Cigars’' fer cigars, R. Epp-
| stein and A. Wander .................. 13,334
‘“ ‘@ur Kaverite” Enamel Brenzing Ligquid,’”’
! fer a Bronzing liquid. Gerstenderfer Bres. 13,339

“P. 8. Alegretas Seft Creams,’”
! P. Smerlies
‘‘Radiater Brenzing Ligquid,”’

liquid, Gerstendorfer Bres.
i ¢ ‘Sapelin’ Deceraters’ Brenzing Ligquid,’”’

fer candy,
............................ 13,333
fer a bronzmg

. 13,340

or
a brenzing liquid, Gerstenderfer Bres...

13,337 -
| ‘i ‘Star’ ’ Banana Brenzing Liquid,’” fer
brenzing liquid, Gerstenderfer Bres...... 13,338
“Stearns’ Iflectric Rat and Reach Paste,’
fer a rat and reach paste, Stearns Elec-
tric Paste Co. ....viiiiiiiiiiiniinnens 13,336
| PRINTS.
‘“‘Baren’s Welsh Rabbit,”” fer Welsh rabbit,
' Samuel Baren Ce. .........cceciiiiiinnns 1,900
“Be a Chules,”” fer chewing gum, Meek
COMPANY v vvttet e et iinnaiennrnanns 1,899 |
-“Mens and Beys' Apparel,”” fer men’s and
beys’ apparel, H. C. Ly ten ..., 1,898
‘“*Tailer Exhibiting Cleth,” fer suitings, Ed.
R V. Price & Co. .. .vviiiiiiiiiiiiinnannn 1,897

1

A prmted cepy ~f the speciflcatien and drawing
:of any patent in ths feregeing list, er any patent
tin print issued since 1863, will be furnished frem
|t}ns office fer 10 cents, previded the name and
number ef the patent desired ard the date be
Address Munn & Ce., 361 Breadway, New

Canadian patents may new be ebtained by the in-
ventors fer any ef the inventioms nzmed in the fore-
‘going 11st. For terms end further particulars
Inddress Muon & Co., 361 Broadway, New York.

| and other (;ra.nuhlml Materials. 5. E \V.RREL[ IIANNIBAL, MO

1900 pounds:

1900 pounds;
saving,

and the results that follow this 1900 pounds,

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

Only 1900 pounds
Franklin Type D

1900 pounds moved by 20 Franklin horse-
power:—There’s speed and climbing energy.
1900 pounds, every ounce tested, calculated
and treated, for fitness and endurance, as scien-
tifically as a lapidary cuts a diamond. There’s
strength, handiness, safety.
There’s cutting the usual
fuel-cost and tire-cost in half.
and the Franklin power-
passenger-saving
There’s comfort and touring mileage positively
unknown in any but a Franklin.

You’d better write for the Franklin 1907 catalogue @e 2ux€ and learn the reasons bzneath,

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

jarless frame: —

4-cylinder Touring-car $2800
6-cylinder Touring-car $400)

M A LA M.

Hig.hmGra.de. Brass Manufacturers

BRASS CASTINGS of any composition and for
any class of service Made to Order. Estimates
furnished on brass, bronze, copper or aluminum spe-
dalty castings for all requirements. Correspondence
solicited with manufacturers seeking high class brass
foundry facilities.

THE HUMPHREYS MANUFACTURING CO.

Mansfield. Ohio
New York Office 6,6-638 . 34th Street

WRITE FOR ESTIMATE ON. AR
. YOU WANT MANUFACTURED B

‘MoODELS, EXPER.  WORK

FOR:. FREE . BOOKLET -

BE MACHINE & STAMNNG co.
amliton 8t., Cleveland, O. -

STAMPINGS, .
RI

. . e
'iljm Corliss Fn%mea. Brewers
dlld BOLtIers Machinery
€O. 899 Clinton St

1GERs

MUDEI.S & EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. BAILLARD. 24 Frankfort Street.

RUBBER.

PARKER STEARNS& CO

Mllwaukee V\ is.

New York.

Expert Manufacturers
Fine Jow®ing Work

MR. INYENTOR

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

MONARCH TOOL CO., 128 OperaPlace, Cincinnati, 0.
“ v [ “ T“ H s largeést e(cj.lmpmelnt lowestpnc-
end sample or FREE

model forlow esumate and best expert advice
T"E EAGL Dm’lt A. ( inehmalh o.

We manufacture METAL SPE-
CIALTIES of ali kinds, to order;

Experimental & Modei Work

Cir. & advice free. Wm. Gardam &Son 45-51 Rouse sc N. Y

ODELS FCHicAGO MODEL WORKS

7&! A.DI.SGOM.S"' 0#/&‘4&0 fu

lica and Mica

TLE_STAMP-CO.
LETTERS &. FIGURES
A=Xe) CONN.-

RT

ceo. m. MAYER, 1731 MONADNOCK, CHICAGO
workine DRAWINGS

Specualtles & Patents Boughta"d Sold

American Cﬂmmcree & Spo(-l xlty Co., Ine., 95 Dearborn 8t., C}uc'x"o
How to Use Portland Cement

EMENT BOUKS 50c.; Cement Sidewalk Con-

structien, 50c.; Remfurced Cencrete Censtructien, $2.50; Hel.
lew Cencrete Black Building Censtructien, 30c.  Sent pestpaid_

EMENT AND ENGINEERING NEWS, Chicago, llI-

/TER i

(MASON'S NEW PAT. WHIP HOIST

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

Manfd, by VOLNEY W, MASON & (0., Inc.
Provldenee. R L, U. b. A

NOVELTIES & PATENTED ARTICLES -

BV CONTRACT. PUNCHING DIES, SPECIALMACHINERY.

STAMPING & TOGL WORKS, CLE. vEL_AND_ 0.

9 Magical Apparatus.

Grand Book Catalogue. @ver 700 ensravings

250. Parlor Tricks Catalogue, free.
MARTINKA & CO..

Mfrs.. 493 Sixth Ave., New Vork.

PALMER Gasolme Motors

MARINE AND STATIONARY.

Over20sizes. 114t025 H,P, One, twoand four eylinder.
Two and four cycle. Jump and snap spark. 25,000 eu-
ginesrunning. Catalogue free.

PALMER BROS.,
ELECTRO MOTOR. bIMPLE HOW TO

make.—By G. M. Hopkins. Description ofa small elec-
tric motor devised and constructed with a view 10 assiste
ing amateurs 10 make a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient pewer to operate a foot
lathe or any machit.e requiring not over one man pew-
er. With i1 figures. Contained in SCIENTI¥IC AMER-
ICAN SUPPLEMENT, No. 6G41. Price 10 cents. To be
had at this office and from ail newsdealers.

Cos Cob, Cont.

Are you 1nterested in Patenrs, Model or Experimental
work? Our booklet entitled

WHAT WE DO—HOW WE DO IT

willbesent to you on request.
KENICKE II{JHIC KER MACHINE WORKS,

12 Jones Street, New York
sTAMP 100 all different, Venezuela, Uru-
guay, Paraguay, Peru, Japan, Ioc
Wexice, Cuba, Philip:pines, etc., and Album, 10 00
5 FINELY MIXED 20c¢; 1000 hnges 5Se. Agents
%/ Wanted, 58 per cent. New List Free.
C.A Stegnlnn,6946(,‘ote Brl]lnnteAve St. Louis, Mo.
A few months’ in-

I.EAR" PlUMBIN struction atourschool

under the supervision of expert plumbers will enabje
you to earn regular plumber’s wages. Wehave a specml
department to aid our students in recuring a position
aIter mdlmtmg Write to-day for FREE ILLU

ATED CATALOGU R OT IS TRADE
RSCHU()L, 3972 Ollve Streets St. Louis, Mo.

'LEARN WWATCHMAKING

We teach it thoroughly in &8 many months as it
formerly took ¥ ears. Does away with tedious apprer.
ticeship. Vloney earnvd while st\ldymg Positions se-

cured. Hasy ter: Send for
ST. LOUIR WAT(,]I’HAI'IN(} SCH.OL. 8t. Louis, \!0.

VENTRILOQUISM

Learned by any Man or Boy at home. Small cost. Send
to-day 2-cent stamp for particulars and proof.
@. A. 8mith, Reem 215, 2040 Knoxville Ave., Peorisa, 11l.

Ine.,
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STEAM USERS

halnbow  Packing

The original and only genuine
red sheet packing.

The only effective and most
economical flange packing in ex-
istence.

Can’t blow Rainbow out.

For steam, air, hot or cold
water, acid and ammonia joints.

Beware of imitations.

Look for the trade mark—the -
word Rainbow in a diamond in
black, three rows of which extend
the full length of each roll.

WE MANUFACTURE MOULDED
AND SPECIAL RUBBER GOODS ||
OF EVERY DESCRIPTION AND |
CAN FURNISH ANY SPECIAL |
RUBBER ARTICLE 10 YOUR
SATISFACTION.

NEW YORK BELTING

& PACKING €O.LTD.
9193 CHAMBERS STREET,

Manufactured exclusively by

PEERLESS RUBBER TIFG. CO.
16 Warren St., New York

AND INTERIOR DESIGNER should have a°
supply of our design blanks, which faintly outline the
interlocking shapes of

Pennsylvania Rubber Tllmg

(] Keeping the scheme of his interior in view, on these blanks he can
j w“ho?g;l:ﬂ:;' Gus. Kerosene. give his originality untrammeled play in the execution of a harmonious
fend for Catalogue. floor design to heighten and complete the entire interior effect.
State Power Neeils, i inspirati
GEIER oh8 Bt G T NS TRl ‘]].Under the eye, th; outlme:d shapes are an inspiration to the clc?ver
mind, clearly suggesting definite ideas, and inviting their easy rendering.

Stationarles‘ Portables, Hoisters, Pump-

ers. sawing and Boat®utfits, Combined In offertng this fine high grade

Hampden watch at §2 {, we be-
lieve wy are giving readers of the
SciemIFic AMERICAN the greatest
watch value ever offered for the
woney. It is a gentleman’s size, 21
full ruby jeweled, perfectly. adjust-
ed Hampden movement, open face,

All vauetlesauoweupnceu Best Ralroad

J 3 S % -year gold filled case; and is guar-

S[;alﬂs Druch and Wagon oF Stock Seales Mage. € Any combination of the following colors and tones can be promptly | . anteed to pass inspection on any

Also 1000 ful t . luding Safes, H g Y 5 3 ol | ilroad in the United States. Jew-

Sewmng Machines, Bioycice, 10018, eic. £ave furnished by us in this incomparable flooring material: Blue, green, clery aak 831 for thi vwatch bt we

Money. Lists k'ree. CHICAG® SCALE Co.. Chicago, Til. red’ black’ Whlte, chocolate, Slate and buﬁ Phato of watch (reduced) ;l"l)llgeud\,v‘: ::ny;)goonf“:ci;;lptts:

“ T ‘J] AN AMPLE SUPPLY OF THE BLANKS, Of quallty paper, samesw:\tch in 17 jewel forSlhz.B;’;,hthe regnl:rpricﬁo;which

7 g o ) " ] is $18 in jewelry stores. Either of these watches will be sent

"‘ ILL BE MAILED GRATIS TO ANY ARCHI’T ECT QR ]:pon re:en;rt‘of price with privilege of return if not exactly ‘;s

L DIRECT FROM MINE DESIGNER on request, together with our Book-of-Designs-in- s et Bt o PR L
preraren | R. H. MARTIN, Color, and practical information. Tisichen Do, G Shas, Sioerrary, Epilen Gonts
ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING PENNSYLVANIA RUBBER COMPANY JOHN C. PIERIK & CO., 80 Pierik Bldg., Springfleld, Ll

tot Manufacturers use 220 B'way, New York. jEANNETTE PA. )

NEW YORK . . . = 1741 Broadway BUFFALO . . ., + .« 717 Main Street
T D I Ae R A P H CHICAGO . . . 124IMichigan Avenue’ ATLANTA.GA. . ... 102 N. Prior Street
HE PHILADELPHIA . . 615 N. Broad Street  DETROIT . . . . 237 Jefferson Avenue 7)5].5 Papef' P 'QI’CJHB
(Trade Mark Registered) BOSTON . . 5 . 20 Park Square CLEVELQND L 2134-6 E. Ninth Stree:
The Improved Stencil Cutting Machine A LONBON . - ‘86 Eity Raad P()H?f' DOQS [f' ’

I8 a saving of 90 percent in your Sh1p
ping Bepartment worth conslderm%

Just a word will bring-our iree |

illustrated booklet describing. the 1

Biagraph and our “No Error” Sys- |

|

|

STl Ao Srep T
wn izt i Send First for the LH.C.J oo oo i THETE oo

FASTENERS

really hold paper together. The iercing point,
though sma‘l)l pgnpsghke a bull p r-y &P
Used in Offices, Schools, Blnks—Everywhere

| They are instantly put on with the thumb and
| finger. Can be used repeatedly.

Made of brass in 3 sizes, and are put up in

brass boxes of 100 fasteners each.

Usefnl for drilling holes where Braces, Breast Drills Box of 50 assorted samples mailed for 10c.
or Hand. Drillsareinconvenient. Maximized Power and Bookletfree. Liberal discount to the trade.
Minimized Friction. Cataloguetells all—free. JAS. V. WASHBURNE, Box N, Syracuse, N. Y.
GOODELL-PRATT COMPANY, Greenfield, Mass, - — .

'0 " PAPER

Bausch & Lomb

Prism
Field Glasses

When you travel,
sail, hunt or attend the
races a field glass- is,

< indispensable. The
PRISM glass is |
smalier, lighter, more

©0000000000000000000000000066

powerful. Built on a Before installing a gas and gasoline engine for any
different plan. Get Catalog Before Buying, purpose, it will_pay you to obtain and examine care-
1 plan. 2 T fully the I. H. C. Gasoline Engine catalogue. °00MB|NAT|0N SGREW DRWER
BAUSCH & LOMB OPTICAL CO, J| Ittellsand shows by means of many illustrationshthe

60660
0060000

Rochester, N. Y. glx‘gglleut feawr‘ﬁ&zftl(;;ﬁ‘ﬂgﬁ%\é%(:glggd OBDe!‘l:ﬂet-;?jIlan ,1]:3;; @ Complete, withthree screw driver tips and three brad awls, $1.50 e Tollet Paper

catalogue careg_i]!v you will place vourself in position © Send for particulars, Catalogue No. 17 B of Fine Tools free. Balsem Saniti is infused
NEW YORK BOSTON W ASHINGTON todecide accurately what engine is best for you to suy. | @ THE L. 5. STARKETT CO., Athol, Mass., U.8.A. g witharomatic Canada Balsam.
Gncpoo.  SNLERSNCRC S A AR Bnor T TED e tasans ang | OO0 099999080000060006096 The soReat otict pocke fusde:
at least cost. They are strong and simple, sturdy and i 1 Comes wrapped 1?1 g;rchment
degelndable, powerful and durable. Send te-day for | - 1 in semd csirtolﬁs dCosd fl'm
catalozue : more than other kinds, and far
LH.C. Enﬁzinesare bunlt in the following style and sizes: An EXhauSted Storage Battery 2 superior—10¢, 16¢, and 26c.

Vertical, 2 an (Sﬂ d Portable) 4, 6 8, 10, 1%, is as bad as u(} hattery at al]l) when > - You should haveit.

tati it bi t 0t is

Horizontal } %513?131.2‘6 alxll OrZaDieHs. yos‘;;“:: Smnonll?: grrox;lm;l:x;e ] The Sll‘g& Sheets Free. or $1

Beat repaid, any-
&0 Btates ‘and

where in Unlted

Canada, on receipt of pnce.
SCOTT PAPER COMPANY, @
504 GLENWOOD AVE., PHILA.

hine equipped with an
THE INTERNATIONAL HARVESTER CO. (Ine) |l ™ A K|
T C Monroe Btreet, Chicago, Ill. ) ha‘;\‘z,‘]’ ,,,e,%&ﬁ%,f]}?’mﬁ'éé‘ ':, ec';r.

reat. T he charger keeps the bat-

A MONEY MAKER teries full of the kind of current that

hest Writs
Hollow Concrete Bullding Blocks |{| % 5 fenition puposes, Write

Best, Fastest, Simplest, Cheapest

| CHarse
(&

% Machine, Fully guaranteed. ‘fhe Dayton Electricai Mfg. Co., 98 St. Clair St., Dayton. Ohlo
On lh:Bacl!ffEEn??&Egg:mzmentsaﬁs : " THE PETTYJOHN CO. MINIATURE
facion; 1t cannot reak from servce. - The shape o _ 615N. 6t Strest, Terre Haute, Inc. | ____ i The ARDREY Vehicle Wash RAILWAY
e e e button, ; e - ehicle Yvasher gy g ¢ FREE

Pat. Ang. 15, 1905

B. When butt.oned lt. atays buttoned.
Easy to 'Lu:lb
Sold hy, r5 and I " Sash Write for booklet
The Story of a Collar Button.
KREMENTE & (0., 77 Chestnut 8t,, Newark, N.J,

| Empire Electric Wnrks, Bridgeport, Conn.

GARDNER ' ™ i SAgg e

Simplest, safest, lightest running, most compact
and durable engine built. Always ready to run;
never out of order. The ideal engme fordriv-
ing motor boats, dynamos, lathes, water and

THE Nulite Vapor Lamps

For llome. Store and Street

We also manufacture Table Lamps,
Wall Lamps, Chandeliers, Stred
Lamps, Ete. 100 Candle Power
seven honrs ®NE CENT. No

Will Wash Vehicles Perfectly.
QulLkl\ autached to hose. Will

icks,  No Smoke. No @do N air pumps, and for every practical purpese
ﬁ:i?]u:]y“::‘g.r EHOE:]Y: Sl;:]I{,L AT Wsé(t;eﬂg; b it : : : wet hands Booklet free. where light motive power is reguired.

Iua e Y 10 g ge hsa Rl Y Ardrey Vehiele Washer Co. | Engne omplete as shown herewith sent

catalogue and prices. C. 0. D. anywhere in the world for 850,

1318. Main St., E. Rochester, N. Y.

Chicago Solar Light C6.Deps @, Chicago Or complete 5¢ ¢ of r ough castings and detailled

blue print with fost ructions hew to build the

engine yourself for #19, Write to-day for

descriptive pamphlet and full information.
JOHN W. GARDNER

1037 Goodfellow Avenue, 8t. Louis, Mo.

JAGER Marine
4-Cycle Engines

Skillfully designed and well
built. Single lever contro), cem-
bining automatic carburettor
with spark advance. Develops
wide speed ranee and reliability
under wmost trying conditions
Sizes8t060h. p. Sewnd for catalog.

‘CHAS. J. JAGER CO.
281 Franklln. cor Batterymarch St.,

Boston, Mass.
Highest Grade. Every

00
-
J
Pmﬁ Guaranteed. Write . \luwrml L ANY'"'""

for literature. tA HUTIH'“" c!;!lc. co- u
Electricar Department  RICHARDSON ENGINEERING COMPANY, HARTFORD, CONN. 15te %1 South Olinton Street.

A In fact you can bhave it free!
S 'I'his cut represents our new Tool
| Catalogue No. 22, Itiscioth-

i bound and contains 950 pages all
| about Tools. Full descriptions
and thousands of illustrations.
Sent post-paid on receipt of $100
which is refunded on your Hrst
purcbase from us of §10.00 or over

MONTGOMERY & CO.
105 Fulton St., N. Y. City

=4y

L OhioUSA

Vulcan Place

Mullins Pressed Steel Boats Can’t Sink

Easiest to Row—Absolutely Safe
Made of pressed steel, with air chambers in each end like a life boat. Can’t
leak, erack, iry outor sink—last a'lifetimie.” Every boat guaranteed. The
ideal boat for families—summer resorts—parks—boat liveries,
Strong, safe, speedy. Write for our ‘atalogue of Row Boats,
Motor Boats, Hunting and Fishing Boats.

The W. H. Mullins Co., 118 Franklin St., Salem, 0.
Rich

You will not regret it.

“he
?rlm‘e i
14 ft, family plea.
sure hoat—as illnstrated,
Complete with 1 pair oais, 854,

el
Toledo JREETTIE

™ Vican 1ron wor ks

TRY OUR
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